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SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section.

1.2 SUMMARY

A. Section includes:

1. Exterior standard steel doors and frames.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Include the following:

1. Elevations of each door type.
2. Details of doors, including vertical- and horizontal-edge details and metal 

thicknesses.
3. Frame details for each frame type, including dimensioned profiles and metal 

thicknesses.

C. Product Schedule: For hollow-metal doors and frames, prepared by or under the 
supervision of supplier, using same reference numbers for details and openings as 
those on Drawings. Coordinate with final door hardware schedule.

1.4 INFORMATIONAL SUBMITTALS

A. Product test reports.

B. Field quality control reports.

1.5 CLOSEOUT SUBMITTALS

A. Record Documents: For fire-rated doors, list of door numbers and applicable room 
name and number to which door accesses.
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1.6 QUALITY ASSURANCE

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. Ceco Door; AADG, Inc.; ASSA ABLOY.
2. Curries, AADG, Inc.; ASSA ABLOY Group.
3. North American Door Corp.
4. Republic Doors and Frames; a Allegion brand.
5. Rocky Mountain Metals, Inc.

2.2 PERFORMANCE REQUIREMENTS

A. Fire-Rated, Borrowed-Lite Assemblies: Assemblies complying with NFPA 80 and listed 
and labeled by a qualified testing agency acceptable to authorities having jurisdiction, 
for fire-protection ratings indicated, based on testing according to NFPA 257 or UL 9.

B. Thermally Rated Door Assemblies: Provide door assemblies with U-factor of not more 
than 0.50 deg Btu/F x h x sq. ft. when tested according to ASTM C518.

2.3 EXTERIOR STANDARD STEEL DOORS AND FRAMES

A. Construct hollow-metal doors and frames to comply with standards indicated for 
materials, fabrication, hardware locations, hardware reinforcement, tolerances, and 
clearances, and as specified.

B. Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 2; ANSI/SDI A250.4, Level B. 
At locations indicated in the Door and Frame Schedule .

1. Doors:
a. Type: As indicated in the Door and Frame Schedule.
b. Thickness: 1-3/4 inches.
c. Face: Metallic-coated steel sheet, minimum thickness of 0.042 inch, with 

minimum A40 coating.
d. Edge Construction: Model 2, Seamless.
e. Top Edge Closures: Close top edges of doors with flush closures of same 

material as face sheets. Seal joints against water penetration.
f. Bottom Edges: Close bottom edges of doors  where required for 

attachment of weather stripping with end closures or channels of same 
material as face sheets. Provide weep-hole openings in bottoms of exterior 
doors to permit moisture to escape.

g. Core: Polyisocyanurate .

http://www.specagent.com/LookUp/?ulid=5745&mf=04&src=wd
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2. Frames:
a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch, 

with minimum A40 coating.
b. Construction: Full profile welded.

2.4 FRAME ANCHORS

A. Jamb Anchors:

1. Type: Anchors of minimum size and type required by applicable door and frame 
standard, and suitable for performance level indicated.

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for 
frames with no floor anchor. Provide one additional anchor for each 24 inches of 
frame height above 7 feet.

3. Postinstalled Expansion Anchor: Minimum 3/8-inch- diameter bolts with 
expansion shields or inserts, with manufacturer's standard pipe spacer.

B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor.

C. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z coating designation; mill 
phosphatized.

1. For anchors built into exterior walls, steel sheet complying with 
ASTM A1008/A1008M or ASTM A1011/A1011M; hot-dip galvanized according to 
ASTM A153/A153M, Class B.

2.5 MATERIALS

A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; 
suitable for exposed applications.

B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, Commercial Steel (CS), Type B; free of 
scale, pitting, or surface defects; pickled and oiled.

C. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B.

D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A153/A153M.

E. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for 
application indicated, fabricated from corrosion-resistant materials, with clips or other 
accessory devices for attaching hollow-metal frames of type indicated.

F. Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); 
consisting of fibers manufactured from slag or rock wool; with maximum flame-spread 
and smoke-developed indexes of 25 and 50, respectively; passing ASTM E136 for 
combustion characteristics.

G. Glazing: Comply with requirements in Section 08 80 00 "Glazing."
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2.6 FABRICATION

A. Door Astragals: Provide overlapping astragal on one leaf of pairs of doors where 
required by NFPA 80 for fire-performance rating or where indicated. Extend minimum 
3/4 inch beyond edge of door on which astragal is mounted or as required to comply 
with published listing of qualified testing agency.

B. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping 
limitations require multiple sections. Where frames are fabricated in sections, provide 
alignment plates or angles at each joint, fabricated of metal of same or greater 
thickness as frames.

1.  Sidelite and Transom Bar Frames: Provide closed tubular members with no 
visible face seams or joints, fabricated from same material as door frame. Fasten 
members at crossings and to jambs by welding.

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed 
fasteners unless otherwise indicated.

3. Door Silencers: Except on weather-stripped frames, drill stops to receive door 
silencers as follows. Keep holes clear during construction.
a. Single-Door Frames: Drill stop in strike jamb to receive three door 

silencers.
b. Double-Door Frames: Drill stop in head jamb to receive two door silencers.

C. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive 
templated mortised hardware, and electrical wiring; include cutouts, reinforcement, 
mortising, drilling, and tapping according to ANSI/SDI A250.6, the Door Hardware 
Schedule, and templates.

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-
mounted door hardware.

2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for 
hardware.

D. Glazed Lites: Provide stops and moldings around glazed lites where indicated. Form 
corners of stops and moldings with mitered hairline joints.

1. Provide stops and moldings flush with face of door, and with square stops unless 
otherwise indicated.

2. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that 
each glazed lite is capable of being removed independently.

3. Provide fixed frame moldings on outside of exterior and on secure side of interior 
doors and frames. Provide loose stops and moldings on inside of hollow-metal 
doors and frames.

4. Coordinate rabbet width between fixed and removable stops with glazing and 
installation types indicated.

5. Provide stops for installation with countersunk flat- or oval-head machine screws 
spaced uniformly not more than 9 inches o.c. and not more than 2 inches o.c. 
from each corner.
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2.7 STEEL FINISHES

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free 
primer complying with ANSI/SDI A250.10; recommended by primer manufacturer 
for substrate; compatible with substrate and field-applied coatings despite 
prolonged exposure.

PART 3 - EXECUTION

3.1 PREPARATION

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by 
grinding, filling, and dressing, as required to make repaired area smooth, flush, and 
invisible on exposed faces. Touch up factory-applied finishes where spreaders are 
removed.

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-
mounted door hardware.

3.2 INSTALLATION

A. Hollow-Metal Frames: Comply with ANSI/SDI A250.11 .

1. Set frames accurately in position; plumbed, aligned, and braced securely until 
permanent anchors are set. After wall construction is complete, remove 
temporary braces without damage to completed Work.
a. Where frames are fabricated in sections, field splice at approved locations 

by welding face joint continuously; grind, fill, dress, and make splice 
smooth, flush, and invisible on exposed faces. Touch-up finishes.

b. Install frames with removable stops located on secure side of opening.
2. Fire-Rated Openings: Install frames according to NFPA 80.
3. Floor Anchors: Secure with postinstalled expansion anchors.

a. Floor anchors may be set with power-actuated fasteners instead of 
postinstalled expansion anchors if so indicated and approved on Shop 
Drawings.

4. Solidly pack mineral-fiber insulation inside frames.
5. Masonry Walls: Coordinate installation of frames to allow for solidly filling space 

between frames and masonry with grout or mortar.
6. In-Place Concrete or Masonry Construction: Secure frames in place with 

postinstalled expansion anchors.  Countersink anchors, and fill and make 
smooth, flush, and invisible on exposed faces.

7. Installation Tolerances: Adjust hollow-metal frames to the following tolerances:
a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 

degrees from jamb perpendicular to frame head.
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b. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line 
parallel to plane of wall.

c. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs 
on parallel lines, and perpendicular to plane of wall.

d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor.

B. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within 
clearances specified below.

1. Non-Fire-Rated Steel Doors: Comply with ANSI/SDI A250.8 .
2. Fire-Rated Doors: Install doors with clearances according to NFPA 80.
3. Smoke-Control Doors: Install doors according to NFPA 105.

C. Glazing: Comply with installation requirements in Section 08 80 00 "Glazing" and with 
hollow-metal manufacturer's written instructions.

3.3 FIELD QUALITY CONTROL

A. Inspection Agency: Engage a qualified inspector to perform inspections and to furnish 
reports to Architect.

B. Inspections:

1. Fire-Rated Door Inspections: Inspect each fire-rated door according to NFPA 80, 
Section 5.2.

2. Egress Door Inspections: Inspect each door equipped with panic hardware, each 
door equipped with fire exit hardware, each door located in an exit enclosure, 
each electrically controlled egress door, and each door equipped with special 
locking arrangements according to NFPA 101, Section 7.2.1.15.

C. Repair or remove and replace installations where inspections indicate that they do not 
comply with specified requirements.

D. Reinspect repaired or replaced installations to determine if replaced or repaired door 
assembly installations comply with specified requirements.

E. Prepare and submit separate inspection report for each fire-rated door assembly 
indicating compliance with each item listed in NFPA 80 and NFPA 101.

3.4 REPAIR

A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged 
areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.

B. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing 
repair paint according to manufacturer's written instructions.
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C. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are 
specified in painting Sections.

END OF SECTION 08 11 13
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SECTION 08 11 73.44 - ACCORDIAN FIRE & SMOKE DOORS WITH INTEGRAL EGRESS 
DOORS

PART 1 - GENERAL

1.1 GENERAL REQUIREMENTS

A. Provide all materials, labor, equipment and services necessary to furnish, deliver and 
install all work under this section as shown on the contract documents, specified 
herein, and as specified by the job conditions.

1.2 DESCRIPTION

A. Related work specified elsewhere:

1. Metal Fabrication. Section 05 50 00
2. Rough Carpentry. Section 06 10 00
3. Access Panels & Doors: Section 08 31 00
4. Painting: Section 09 91 00
5. Electrical: Division 26

1.3 SUBMITTALS

A. Procedures: Furnish submittals in accordance with the general requirements specified.

B. Shop Drawing: Furnish shop drawings for architect's approval. Include elevations, 
sections, and details indicating dimensions, materials, finishes, conditions for 
anchorage and support of each door.

C. Certifications:

1. Submit manufacturer’s Underwriters Laboratories (UL), Warnock Hersey (WH) or 
Factory Mutual Research (FM) laboratory test report verifying product 
compliance in accordance with the required fire and smoke ratings.

2. Submit manufacturer’s Code Compliance Research Report published by an 
independent third-party testing agency that is certified by the International 
Accreditation Service confirming compliance of the fire door assembly in 
accordance with the International Building Code.

D. Product Literature: Submit manufacturer's technical literature describing the product to 
be used under this section.

E. Maintenance and Operating Manuals: Furnish complete manuals describing the 
materials, devices and procedures to be followed in operating and maintaining all doors 
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under this section. Include manufacturer's brochures and parts lists describing the 
actual materials used in the product.

1.4 QUALITY ASSURANCE

A. Fire & Smoke Rated Assemblies: Provide all doors with fire and smoke resistance 
rating required to comply with governing regulations which are inspected, tested, listed 
and labeled by UL, WH or FM and complying with NFPA 80 for class of opening. 
Provide units tested in accordance with the requirements of UL 10B, UL 1784, NFPA 
252, ASTM E-152. Provide testing laboratory label permanently fastened to each fire 
and smoke door assembly.

B. Regulatory Requirements:

1. Comply with applicable requirements of the laws, codes, ordinances and 
regulations of federal, state and municipal authorities having jurisdiction.

2. Listed under a certified Code Compliance Research Report in accordance with 
the applicable sections of the International Building Code.

C. Manufacturer Requirements: Door manufacturer shall have been in the business of and 
have experience in manufacturing the type of product covered under this specification 
section as well as giving credible service for a minimum of five (5) years. Provide list of 
at least ten (10) completed projects which include the products covered under this 
section.

1.5 DELIVERY, STORAGE AND HANDLING

A. General: Deliver and store materials in manufacturer's original packaging, labeled to 
show name, brand and type. Store materials in a protected dry location off the ground 
in accordance with manufacturer's instructions.

1.6 WARRANTY

A. Door Warranty: Provide Two (2) Year Warranty signed by the manufacturer and 
installer agreeing to repair or replace work which has failed as a result of defects in 
materials or workmanship. Upon notification within the warranty period, such defects 
shall be repaired at no cost to the owner.

PART 2 - PRODUCTS

2.1 ACCORDION FIRE & SMOKE RATED DOORS WITH INTEGRAL EGRESS DOORS

A. Basis of Design
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1. Manufacturer: Accordion fire and smoke rated doors with integral swinging 
egress doors shall be Safescape model AC8914-PC as manufactured by 
McKEON. Other manufacturers may be considered with prior approved request 
for substitution requests.

2.2 MATERIALS

A. General: Each unit shall consist of an interlocking single folding panel curtain system 
suspended from a steel head track assembly and designed to be stored in a reduced 
size compact pocket. Curtain shall be designed to travel in a horizontal plane, smoothly 
and without binding and shall be driven to the open and close position by a positive 
action sprocket and integral endless drive chain system.

1. Curtain Panels: Shall be fabricated of 18 gauge, G90 galvanized steel 
interlocking panels with an approximate cross section not greater than 14” wide.

B. Leading Edge: Curtain shall be furnished with a structural steel member of tubular 
design to provide stiffness, limit deflection and provide for a tight-fitting closure.

C. Receiving Edge: Shall be fabricated of a steel member with sufficient depth, designed 
to accept the leading edge and form a tight-fitting closure when the door is the fully 
closed position.

D. Head Track: Shall be of not less than a 1/8" thick steel formed shape with removable 
pans that conceal and protect the integral positive action endless drive chain system. 
The overall track width shall not be greater than 15½”.

E. Swinging Egress Doors: Incorporated within the curtain shall be two swinging type 
steel doors designed and built as an integral part of the fire door's assembly.

1. Door Frames: Shall be an all-steel unit type ASTM A366 hot rolled steel, 14 
gauge with the same labeled fire resistance rating as specified for the fire doors.

2. Door Assemblies: Complete with door, hinge, and locking channel mechanism. 
20-gauge stretcher leveled, electro galvanized and bonderized steel faces.
a. Hardware:
b. Fire Exit Device: Flush mounted integral type fire exit device on one face 

and with pull handle on opposite face of the swinging door.
c. Closer: Shall be concealed type.

F. Perimeter Smoke Seals: Provided perimeter smoke seals and sweeps as required to 
maintain smoke and draft rating in accordance with UL 1784 requirements. Sweeps 
shall be located at both the top and bottom ends of each curtain panel.

G. Electric Motor Operator: Fire door shall be provided with a compact power unit 
mounted above the head track assembly for ease of accessibility and service. Operator 
shall be equipped with an adjustable limit switch to break the circuit at termination of 
travel. Operator is to be housed in a NEMA type 1 enclosure.
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1. Motor: Shall be intermediate duty, thermally protected, ball bearing type with a 
class A or better insulation. Horsepower of motor is to be 1/3 hp minimum.

2. Starter: Shall be size "0" magnetic reversing starter, across the line type with 
mechanical and electrical interlocks, with 10 amp continuous rating and 24 volt 
control circuit.

3. Reducer: Planetary gear type, 80% efficiency minimum.
4. Brake: Magnetically activated, integral within the operator's housing.
5. Remote Control Station: Provide flush mount key switch control station marked 

open, close and stop which shall be field wired to the operator’s control panel 
and mounted at a location as indicated on the contract drawings.

H. Self-Closing Mechanism: The fire door is to be designed with a centrifugal governor as 
an integral part of the operator's construction. The automatic release mechanism shall 
be activated by smoke detector or fire alarm. When activated the fire door is released 
and begins to close due to the captured counterweight force. The speed of the fire door 
shall be governed by a centrifugal governor, designed to match the normal operating 
speed of the fire door, at a rate of not greater than 9" per second or less than 6" per 
second. The fire door shall self-close under its own power. Battery back-up systems to 
achieve self-closing are not acceptable.

I. Emergency Release Mechanism: A fail-safe magnetic release device shall be built into 
the operator as an integral part of the emergency release mechanism. When power is 
interrupted to the emergency release mechanism by the smoke detector or fire alarm, 
the fire door shall begin to self-close. In the event of complete main power failure, the 
time delay shall prevent the fire door from closing for a period of 10 seconds. Once the 
10 seconds have lapsed, the fire door shall self-close without the aid of electricity or 
battery back-up systems. Once power has been restored the emergency release 
mechanism well as the fire door shall automatically reset themselves.

J. Master Control Station: Provide a single master control station that can simultaneously 
activate all of the fire rated doors in the facility or in a designated zone to the open or 
close positions. The master control station shall remain operable as long as there is no 
main power failure to the fire doors motor operators.

K. Obstruction Sensing Device: The obstruction sensing safety edge shall be programable 
to either stop or reverse when coming in contact with an obstruction during the fire 
door’s closing cycle. During normal operation the obstruction sensing safety edge shall 
remain active and operable as long as there is a power supply to the motor operator. 
During an alarm condition, the obstruction sensing safety edge shall either stop or 
reverse a maximum of three times. If programmed to reverse, during the fourth attempt 
to close if an obstruction still remains in the fire door’s path, the fire door shall come to 
rest on the obstruction until the obstruction has been removed and then the fire door 
shall continue to the fully closed position.

L. Finish: After completion of fabrication, clean all metal surfaces to remove dirt and 
chemically treat to provide for powder coat adhesion. Provide powder coat finish of 
color as selected by architect from manufacturer’s standard RAL powder coat selection 
chart.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine surfaces and field conditions to which this work is to be performed and notify 
architect if conditions of surfaces exist which are detrimental to proper installation and 
timely completion of work.

B. Verify all dimensions taken at job site affecting the work. Notify the architect in any 
instance where dimensions vary.

C. Coordinate and schedule work under this section with work of other sections so as not 
to delay job progress.

3.2 INSTALLATION

A. Perform installation using only factory approved and certified representatives of the 
door manufacturer.

B. Install door assemblies at locations shown in perfect alignment and elevation, plumb, 
level, straight and true.

C. Adjust door installation to provide uniform clearances and smooth non-binding 
operation.

D. Install wiring in accordance with applicable local codes and the National Electrical 
Code Standard. Materials shall be UL listed.

E. Test door closing sequence when activated by the building's fire alarm system. Reset 
door after successful test.

3.3 PROTECTION AND CLEANING

A. Protect installed work using adequate and suitable means during and after installation 
until accepted by owner.

B. Remove, repair or replace materials which have been damaged in any way.

C. Clean surfaces of grime and dirt using acceptable and recommended means and 
methods.

END OF SECTION 08 11 73.44





McMillan Pazdan Smith Architecture
MPS Project No. 020420.00

Spartanburg School District Five
James F. Byrnes HighSchool

Phase 2 Academic Wing Addition
Duncan, South Carolina

SECTION 08 12 13 - HOLLOW METAL FRAMES
Page 1 of 5

Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "McMillan Pazdan Smith - Spartanburg" for "James F Byrnes High School Phase II".  A valid, current MasterSpec license is required for 
editing and use of this document for any other project.(17946)

SECTION 08 12 13 - HOLLOW METAL FRAMES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Interior standard steel frames.
2. Borrowed lites.

1.2 DEFINITIONS

A. Minimum Thickness: Minimum thickness of base metal without coatings according to 
NAAMM-HMMA 803 or SDI A250.8.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Include elevations, frame profiles, metal thicknesses, and wall opening 
conditions.

C. Schedule: Prepared by or under the supervision of supplier, using same reference 
numbers for details and openings as those on Drawings.

1.4 INFORMATIONAL SUBMITTALS

A. Product test reports.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. BARON Metal Industries, Inc.; ASSA ABLOY of Canada, Ltd.; ASSA ABLOY.
2. Ceco Door; AADG, Inc.; ASSA ABLOY.
3. Concept Frames, AADG, Inc.; ASSA ABLOY Group.
4. Curries, AADG, Inc.; ASSA ABLOY Group.
5. Pioneer Industries; AADG, Inc.; ASSA ABLOY.
6. Rocky Mountain Metals, Inc.

http://www.specagent.com/LookUp/?ulid=5745&mf=04&src=wd
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2.2 PERFORMANCE REQUIREMENTS

A. Fire-Rated Assemblies: Assemblies complying with NFPA 80 that are listed and 
labeled by a qualified testing agency acceptable to authorities having jurisdiction for 
fire-protection ratings indicated on Drawings, based on testing at positive pressure 
according to NFPA 252 or UL 10C.

1. Smoke- and Draft-Control Assemblies: Listed and labeled for smoke and draft 
control by a qualified testing agency acceptable to authorities having jurisdiction, 
based on testing according to UL 1784 and installed in compliance with 
NFPA 105.

B. Fire-Rated, Borrowed-Lite Assemblies: Complying with NFPA 80 and listed and labeled 
by a qualified testing agency acceptable to authorities having jurisdiction, for fire-
protection ratings indicated, based on testing according to NFPA 257 or UL 9.

2.3 STANDARD STEEL FRAMES

A. Construct hollow-metal frames to comply with standards indicated for materials, 
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, 
and as specified.

B. Interior Frames: SDI A250.8. At locations indicated in the Door and Frame Schedule .

1. Materials: Uncoated steel sheet, minimum thickness of 0.053 inch .
2.  Sidelite and Transom Frames: Fabricated from same thickness material as 

adjacent door frame.
3. Construction: Full profile welded.
4. Exposed Finish: Prime .

2.4 BORROWED LITES

A. Fabricate of uncoated steel sheet, minimum thickness of 0.053 inch .

B. Construction: Full profile welded.

2.5 FRAME ANCHORS

A. Jamb Anchors:

1. Type: Anchors of minimum size and type required by applicable door and frame 
standard, and suitable for performance level indicated.

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for 
frames with no floor anchor. Provide one additional anchor for each 24 inches of 
frame height above 7 feet .

3. Postinstalled Expansion Anchor: Minimum 3/8-inch- diameter bolts with 
expansion shields or inserts, with manufacturer's standard pipe spacer.
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B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor.

C. Floor Anchors for Concrete Slabs with Underlayment: Adjustable-type anchors with 
extension clips, allowing not less than 2-inch height adjustment. Terminate bottom of 
frames at top of underlayment.

D. Material: ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating designation; mill 
phosphatized.

2.6 MATERIALS

A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; 
suitable for exposed applications.

B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free 
of scale, pitting, or surface defects; pickled and oiled.

C. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B.

D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.

E. Power-Actuated Fasteners in Concrete: Fabricated from corrosion-resistant materials.

F. Glazing: Comply with requirements in Section 08 80 00 "Glazing."

2.7 FABRICATION

A. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping 
limitations require multiple sections. Where frames are fabricated in sections, provide 
alignment plates or angles at each joint, fabricated of metal of same or greater 
thickness as frames.

1.  Sidelite and Transom Bar Frames: Provide closed tubular members with no 
visible face seams or joints, fabricated from same material as door frame. Fasten 
members at crossings and to jambs by welding.

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed 
fasteners unless otherwise indicated.

3. Door Silencers: Except on weather-stripped frames, drill stops to receive door 
silencers as follows. Keep holes clear during construction.
a. Single-Door Frames: Drill stop in strike jamb to receive three door 

silencers.
b. Double-Door Frames: Drill stop in head jamb to receive two door silencers.

B. Hardware Preparation: Factory prepare hollow-metal frames to receive templated 
mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, 
drilling, and tapping according to SDI A250.6, the Door Hardware Schedule, and 
templates.
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1. Reinforce frames to receive nontemplated, mortised, and surface-mounted door 
hardware.

2. Comply with BHMA A156.115 for preparing hollow-metal frames for hardware.

C. Glazed Lites: Provide stops and moldings around glazed lites where indicated. Form 
corners of stops and moldings with butted or mitered hairline joints.

1. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that 
each glazed lite is capable of being removed independently.

2. Provide fixed frame moldings on outside of exterior and on secure side of interior 
frames. Provide loose stops and moldings on inside of hollow-metal frames.

3. Coordinate rabbet width between fixed and removable stops with glazing and 
installation types indicated.

4. Provide stops for installation with countersunk flat- or oval-head machine screws 
spaced uniformly not more than 9 inches o.c. and not more than 2 inches o.c. 
from each corner.

2.8 STEEL FINISHES

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.

1. Shop Primer: SDI A250.10.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General: Install hollow-metal frames plumb, rigid, properly aligned, and securely 
fastened in place. Comply with approved Shop Drawings and with manufacturer's 
written instructions. Comply with SDI A250.11 NAAMM-HMMA 840.

B. Set frames accurately in position; plumbed, aligned, and braced securely until 
permanent anchors are set. After wall construction is complete, remove temporary 
braces without damage to completed Work.

1. Where frames are fabricated in sections, field splice at approved locations by 
welding face joint continuously; grind, fill, dress, and make splice smooth, flush, 
and invisible on exposed faces. Touch-up finishes.

2. Install frames with removable stops located on secure side of opening.

C. Fire-Rated Openings: Install frames according to NFPA 80.

D. Floor Anchors: Secure with postinstalled expansion anchors.

1. Floor anchors may be set with power-actuated fasteners instead of postinstalled 
expansion anchors if so indicated and approved on Shop Drawings.
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E. Solidly pack mineral-fiber insulation inside frames.

F. Masonry Walls: Coordinate installation of frames to allow for solidly filling space 
between frames and masonry with grout or mortar.

G. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled 
expansion anchors.

H. Installation Tolerances: Adjust hollow-metal frames to the following tolerances:

1. Squareness: Plus or minus 1/16 inch , measured at door rabbet on a line 90 
degrees from jamb perpendicular to frame head.

2. Alignment: Plus or minus 1/16 inch , measured at jambs on a horizontal line 
parallel to plane of wall.

3. Twist: Plus or minus 1/16 inch , measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall.

4. Plumbness: Plus or minus 1/16 inch , measured at jambs at floor.

I. Glazing: Comply with installation requirements in Section 08 80 00 "Glazing" and with 
hollow-metal manufacturer's written instructions.

3.2 CLEANING AND TOUCHUP

A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged 
areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.

B. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing 
repair paint according to manufacturer's written instructions.

C. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are 
specified in painting Sections.

END OF SECTION 08 12 13
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SECTION 08 14 16 - FLUSH WOOD DOORS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Five-ply flush wood veneer-faced doors for transparent finish.
2. Five-ply flush wood doors for opaque finish.
3. Fire-rated wood door frames.
4. Factory finishing flush wood doors.
5. Factory fitting flush wood doors to frames and factory machining for hardware.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product, including the following:

1. Door core materials and construction.
2. Door edge construction
3. Door face type and characteristics.
4. Door louvers.
5. Door trim for openings.
6. Door frame construction.
7. Factory-machining criteria.
8. Factory- finishing specifications.

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type 
of door; construction details not covered in Product Data; and the following:

1. Door schedule indicating door location, type, size, fire protection rating, and 
swing.

2. Door elevations, dimension and locations of hardware, lite and louver cutouts, 
and glazing thicknesses.

3. Details of frame for each frame type, including dimensions and profile.
4. Details of electrical raceway and preparation for electrified hardware, access 

control systems, and security systems.
5. Dimensions and locations of blocking for hardware attachment.
6. Clearances and undercuts.
7. Requirements for veneer matching.
8. Apply AWI Quality Certification Program label to Shop Drawings.

C. Samples: For factory-finished doors .
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1.3 INFORMATIONAL SUBMITTALS

A. Qualification Data: For door inspector.

1. Fire-Rated Door Inspector: Submit documentation of compliance with NFPA 80, 
Section 5.2.3.1.

2. Egress Door Inspector: Submit documentation of compliance with NFPA 101, 
Section 7.2.1.15.4.

3. Submit copy of DHI's Fire and Egress Door Assembly Inspector (FDAI) 
certificate.

B. Field quality-control reports.

1.4 CLOSEOUT SUBMITTALS

A. Quality Standard Compliance Certificates: AWI Quality Certification WI Certified 
Compliance Program certificates.

B. Record Documents: For fire-rated doors, list of door numbers and applicable room 
name and number to which door accesses.

1.5 QUALITY ASSURANCE

A. Manufacturer's Certification: Licensed participant in AWI's Quality Certification Program 
WI's Certified Compliance Program.

B. Fire-Rated Door Inspector Qualifications: Inspector for field quality-control inspections 
of fire-rated door assemblies shall comply with qualifications set forth in NFPA 80, 
Section 5.2.3.1 and the following:

1. DHI's Fire and Egress Door Assembly Inspector (FDAI) certification.

C. Egress Door Inspector Qualifications: Inspector for field quality-control inspections of 
egress door assemblies shall comply with qualifications set forth in NFPA 101, 
Section 7.2.1.15.4 and the following:

1. DHI's Fire and Egress Door Assembly Inspector (FDAI) certification.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Rated Wood Door Assemblies: Assemblies complying with NFPA 80 that are listed 
and labeled by a qualified testing agency acceptable to authorities having jurisdiction, 
for fire-protection ratings and temperature-rise limits indicated on Drawings, based on 
testing at positive pressure in accordance with NFPA 252.
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1. Oversize Fire-Rated Door Assemblies: For units exceeding sizes of tested 
assemblies, provide certification by a qualified testing agency that doors comply 
with standard construction requirements for tested and labeled fire-rated door 
assemblies except for size.

2. Temperature-Rise Limit: At vertical exit enclosures and exit passageways, 
provide doors that have a maximum transmitted temperature end point of not 
more than 450 deg F above ambient after 30 minutes of standard fire-test 
exposure.

B. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft 
control by a qualified testing agency acceptable to authorities having jurisdiction, based 
on testing in accordance with UL 1784 and installed in compliance with NFPA 105.

2.2 FLUSH WOOD DOORS, GENERAL

A. Quality Standard: In addition to requirements specified, comply with 
ANSI/WDMA I.S. 1A.

1. Provide labels from AWI certification program indicating that doors comply with 
requirements of grades specified.

2.3 SOLID-CORE, FIVE-PLY FLUSH WOOD VENEER-FACED DOORS FOR 
TRANSPARENT FINISH

A. Interior Doors :

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Lambton Doors.
b. Masonite Architectural.
c. Oshkosh Door Company.
d. VT Industries, Inc.

2. Performance Grade: ANSI/WDMA I.S. 1A Extra Heavy Duty .
3. Performance Grade:

a. ANSI/WDMA I.S. 1A Heavy Duty unless otherwise indicated on Drawings.
b. ANSI/WDMA I.S. 1A Extra Heavy Duty: Classrooms public toilets janitor's 

closets assembly spaces exits and where indicated on Drawings.
c. ANSI/WDMA I.S. 1A Standard Duty: Closets (not including janitor's closets) 

and private toilets and where indicated on Drawings.
4.  ANSI/WDMA I.S. 1A Grade: Premium .
5. Faces: Single-ply wood veneer not less than 1/50 inch thick.

a. Species: Red oak .
b. Cut: Plain sliced (flat sliced) .
c. Match between Veneer Leaves: Book match.
d. Assembly of Veneer Leaves on Door Faces: Balance match.
e. Pair and Set Match: Provide for doors hung in same opening.

http://www.specagent.com/LookUp/?ulid=13433&mf=04&src=wd


McMillan Pazdan Smith Architecture
MPS Project No. 020420.00

Spartanburg School District Five
James F. Byrnes HighSchool

Phase 2 Academic Wing Addition
Duncan, South Carolina

SECTION 08 14 16 - FLUSH WOOD DOORS
Page 4 of 8

Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "McMillan Pazdan Smith - Spartanburg" for "James F Byrnes High School Phase II".  A valid, current MasterSpec license is required for 
editing and use of this document for any other project.(17946)

f. Room Match: Match door faces within each separate room or area of 
building. Corridor-door faces do not need to match where they are 
separated by 20 feet or more.

g. Room Match: Provide door faces of compatible color and grain within each 
separate room or area of building.

h. Blueprint Match: Where indicated, provide doors with faces produced from 
same flitches as adjacent wood paneling and arranged to provide blueprint 
match with wood paneling. Comply with requirements in Section 06 42 16 
"Flush Wood Paneling."

6. Exposed Vertical  and Top Edges: Same species as faces - Architectural 
Woodwork Standards edge Type A .
a. Fire-Rated Single Doors: Provide edge construction with intumescent seals 

concealed by outer stile. Comply with specified requirements for exposed 
vertical edges.

b. Fire-Rated Pairs of Doors: Provide fire-retardant stiles that are listed and 
labeled for applications indicated without formed-steel edges and astragals. 
Provide stiles with concealed intumescent seals. Comply with specified 
requirements for exposed edges.

c. Fire-Rated Pairs of Doors: Provide formed-steel edges and astragals with 
intumescent seals.
1) Finish steel edges and astragals with baked enamel.
2) Finish steel edges and astragals to match door hardware (locksets or 

exit devices).
d. Mineral-Core Doors: At hinge stiles, provide laminated-edge construction 

with improved screw-holding capability and split resistance. Comply with 
specified requirements for exposed edges.
1) Screw-Holding Capability: 475 lbf in accordance with WDMA T.M. 10.

7. Core for Non-Fire-Rated Doors:
a. ANSI A208.1, Grade LD-2 particleboard.

1) Provide doors with WDMA I.S. 10 structural-composite-lumber cores 
instead of particleboard cores for doors scheduled to receive exit 
devices in Section 08 71 00 "Door Hardware." 

b. Glued wood stave.
c. WDMA I.S. 10 structural composite lumber.

1) Screw Withdrawal, Face: 550 lbf .
2) Screw Withdrawal, Edge: 550 lbf .

d. Either glued wood stave or WDMA I.S. 10 structural composite lumber.
8. Core for Fire-Rated Doors: As required to achieve fire-protection rating indicated 

on Drawings.
a. Blocking for Mineral-Core Doors: Provide composite blocking with 

improved screw-holding capability approved for use in doors of fire-
protection ratings indicated on Drawings as needed to eliminate through-
bolting hardware. 

9. Construction: Five plies, hot-pressed bonded (vertical and horizontal edging is 
bonded to core), with entire unit abrasive planed before veneering.

2.4 FIRE-RATED WOOD DOOR FRAMES

A. Interior Frames:
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1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Lambton Doors.
b. Masonite Architectural.
c. Oshkosh Door Company.

2.  ANSI/WDMA I.S. 1A Grade: Premium .
3. Wood Species and Cut: Match species and cut indicated for wood doors unless 

otherwise indicated.
4. Species: Red oak .
5. Cut: Plain sliced/plain sawn .
6. Wood Moisture Content: 5 to 10 percent.
7. Profile: Flat .
8. Construction: Solid lumber, fire-retardant particleboard, or fire-retardant medium 

density fiberboard (MDF) with veneered exposed surfaces and listed and labeled 
by a testing and inspecting agency acceptable to authorities having jurisdiction, 
for fire ratings indicated on Drawings.

2.5 LIGHT FRAMES AND LOUVERS

A. Wood Beads for Light Openings in Wood Doors: Provide manufacturer's standard 
wood beads unless otherwise indicated.

1. Wood Species: Same species as door faces .
2. Profile: Flush rectangular beads .
3. At wood-core doors with 20-minute fire-protection ratings, provide wood beads 

and metal glazing clips approved for such use.

B. Wood-Veneered Beads for Light Openings in Fire-Rated Doors: Manufacturer's 
standard wood-veneered noncombustible beads matching veneer species of door 
faces and approved for use in doors of fire-protection rating indicated on Drawings. 
Include concealed metal glazing clips where required for opening size and fire-
protection rating indicated.

2.6 FABRICATION

A. Factory fit doors to suit frame-opening sizes indicated.

1. Comply with clearance requirements of referenced quality standard for fitting 
unless otherwise indicated.

2. Comply with NFPA 80 requirements for fire-rated doors.

B. Factory machine doors for hardware that is not surface applied.

1. Locate hardware to comply with DHI-WDHS-3.
2. Comply with final hardware schedules, door frame Shop Drawings, ANSI/BHMA-

156.115-W, and hardware templates.
3. Coordinate with hardware mortises in metal frames, to verify dimensions and 

alignment before factory machining.

http://www.specagent.com/LookUp/?ulid=13444&mf=04&src=wd
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4. For doors scheduled to receive electrified locksets, provide factory-installed 
raceway and wiring to accommodate specified hardware.

5. Metal Astragals: Factory machine astragals and formed-steel edges for hardware 
for pairs of fire-rated doors.

C. Openings: Factory cut and trim openings through doors.

1. Light Openings: Trim openings with moldings of material and profile indicated.
2. Glazing: Factory install glazing in doors indicated to be factory finished. Comply 

with applicable requirements in Section 08 80 00 "Glazing."
3. Louvers: Factory install louvers in prepared openings.

D. Exterior Doors: Factory treat exterior doors with water repellent after fabrication has 
been completed but before factory priming .

1. Flash top of outswinging doors with manufacturer's standard metal flashing.

2.7 FACTORY FINISHING

A. Comply with referenced quality standard for factory finishing.

1. Complete fabrication, including fitting doors for openings and machining for 
hardware that is not surface applied, before finishing.

2. Finish faces, all four edges, edges of cutouts, and mortises.
3. Stains and fillers may be omitted on  top and bottom edges, edges of cutouts, 

and mortises.

B. Factory finish doors.

C. Factory finish doors that are indicated on Drawings to receive transparent finish.

D. Factory finish doors where indicated in schedules or on Drawings as factory finished.

E. Transparent Finish:

1.  ANSI/WDMA I.S. 1A Grade: Premium .
2. Finish: ANSI/WDMA I.S. 1A TR-8 UV Cured Acrylated Polyester/Urethane
3. Staining: As selected by Architect from manufacturer's full range .
4. Effect: Filled finish .
5. Sheen: Satin .

PART 3 - EXECUTION

3.1 INSTALLATION

A. Hardware: For installation, see Section 08 71 00 "Door Hardware." 
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B. Install doors to comply with manufacturer's written instructions and referenced quality 
standard, and as indicated.

C. Install frames level, plumb, true, and straight.

1. Shim as required with concealed shims. Install level and plumb to a tolerance of 
1/8 inch in 96 inches.

2. Anchor frames to anchors or blocking built in or directly attached to substrates.
a. Secure with countersunk, concealed fasteners and blind nailing.
b. Use fine finishing nails  or finishing screws for exposed fastening, 

countersunk and filled flush with woodwork.
1) For factory-finished items, use filler matching finish of items being 

installed.
3. Install fire-rated doors and frames in accordance with NFPA 80.
4. Install smoke- and draft-control doors in accordance with NFPA 105.

D. Job-Fitted Doors:

1. Align and fit doors in frames with uniform clearances and bevels as indicated 
below.
a. Do not trim stiles and rails in excess of limits set by manufacturer or 

permitted for fire-rated doors.
2. Machine doors for hardware.
3. Seal edges of doors, edges of cutouts, and mortises after fitting and machining.
4. Clearances:

a. Provide 1/8 inch at heads, jambs, and between pairs of doors.
b. Provide 1/8 inch from bottom of door to top of decorative floor finish or 

covering unless otherwise indicated on Drawings.
c. Where threshold is shown or scheduled, provide1/4 inch from bottom of 

door to top of threshold unless otherwise indicated.
d. Comply with NFPA 80 for fire-rated doors.

5. Bevel non-fire-rated doors 1/8 inch in 2 inches at lock and hinge edges.
6. Bevel fire-rated doors 1/8 inch in 2 inches at lock edge; trim stiles and rails only 

to extent permitted by labeling agency.

E. Factory-Fitted Doors: Align in frames for uniform clearance at each edge.

F. Factory-Finished Doors: Restore finish before installation if fitting or machining is 
required at Project site.

3.2 FIELD QUALITY CONTROL

A. Inspection Agency: Owner will engage a qualified inspector to perform inspections and 
to furnish reports to Architect.

B. Inspections:

1. Provide inspection of installed Work through AWI's Quality Certification Program , 
certifying that wood doors and frames, including installation, comply with 
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requirements of AWI/AWMCA/WI's "Architectural Woodwork Standards" for the 
specified grade.

2. Fire-Rated Door Inspections: Inspect each fire-rated door in accordance with 
NFPA 80, Section 5.2.

3. Egress Door Inspections: Inspect each door equipped with panic hardware, each 
door equipped with fire exit hardware, each door located in an exit enclosure, 
each electrically controlled egress door, and each door equipped with special 
locking arrangements in accordance with NFPA 101, Section 7.2.1.15.

C. Repair or remove and replace installations where inspections indicate that they do not 
comply with specified requirements.

D. Reinspect repaired or replaced installations to determine if replaced or repaired door 
assembly installations comply with specified requirements.

E. Prepare and submit separate inspection report for each fire-rated door assembly 
indicating compliance with each item listed in NFPA 80 and NFPA 101.

3.3 ADJUSTING

A. Operation: Rehang or replace doors that do not swing or operate freely.

B. Finished Doors: Replace doors that are damaged or that do not comply with 
requirements. Doors may be repaired or refinished if Work complies with requirements 
and shows no evidence of repair or refinishing.

END OF SECTION 08 14 16
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SECTION 08 31 13 - ACCESS DOORS AND FRAMES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section.

1.2 SUMMARY

A. Section includes access doors and frames for walls and ceilings.

B. Related Requirements:

1. Section 07 72 00 "Roof Accessories" for roof hatches.
2. Section 23 33 00 "Air Duct Accessories" for heating and air-conditioning duct 

access doors.

1.3 ALLOWANCES

A. Access doors and frames are part of an access door and frame allowance.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details , fire ratings, material descriptions, dimensions of 
individual components and profiles, and finishes.

B. Samples: For each type of access door and frame and for each finish specified, 
complete assembly minimum 6 by 6 inches in size.

C. Product Schedule: For access doors and frames.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For testing and inspecting agency.

1. Fire-Rated Door Inspector: Submit documentation of compliance with NFPA 80, 
section 5.2.3.1.

2. Submit copy of DHI Fire and Egress Door Assembly Inspector (FDAI) certificate.
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1.6 CLOSEOUT SUBMITTALS

A. Record Documents: For fire-rated doors, list of applicable room name and number in 
which access door is located.

1.7 QUALITY ASSURANCE

A. Fire-Rated Door Inspector Qualifications: Inspector for field quality control inspections 
of fire-rated door assemblies shall meet the qualifications set forth in NFPA 80, section 
5.2.3.1 and the following:

1. Door and Hardware Institute Fire and Egress Door Assembly Inspector (FDAI) 
certification.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Rated Access Doors and Frames: Assemblies complying with NFPA 80 that are 
listed and labeled by a qualified testing agency, for fire-protection  and temperature-
rise limit ratings indicated, according to NFPA 252 or UL 10B.

2.2 ACCESS DOORS AND FRAMES

A. Flush Access Doors with Exposed Flanges :

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Babcock-Davis.
b. Larsen's Manufacturing Company.
c. Nystrom, Inc.

2. Description: Face of door flush with frame, with exposed flange and concealed 
hinge.

3. Locations: Wall and ceiling .
4. Door Size: 24" X 24" .
5. Metallic-Coated Steel Sheet for Door: Nominal 0.064 inch , 16 gage , factory 

finished.
6. Frame Material: Same material, thickness, and finish as door .
7. Latch and Lock: Cam latch, key operated  with interior release.

2.3 FIRE-RATED ACCESS DOORS AND FRAMES

A. Fire-Rated, Flush Access Doors with Exposed Flanges :

http://www.specagent.com/LookUp/?ulid=11994&mf=04&src=wd
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1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Babcock-Davis.
b. Larsen's Manufacturing Company.
c. Nystrom, Inc.

2. Description: Door face flush with frame, uninsulated; with exposed flange, self-
closing door, and concealed hinge.

3. Locations: Wall and ceiling .
4. Door Size: 24" X 24" .
5. Fire-Resistance Rating: Not less than that indicated .
6. Temperature-Rise Rating: 450 deg F at the end of 30 minutes.
7. Metallic-Coated Steel Sheet for Door: Nominal 0.040 inch , 20 gage , factory 

finished.
8. Frame Material: Same material, thickness, and finish as door .
9. Latch and Lock: Self-latching door hardware, operated by key  with interior 

release.

2.4 MATERIALS

A. Steel Plates, Shapes, and Bars: ASTM A36/A36M.

B. Steel Sheet: Uncoated or electrolytic zinc coated, ASTM A879/A879M, with cold-rolled 
steel sheet substrate complying with ASTM A1008/A1008M, Commercial Steel (CS), 
exposed.

C. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B; 
with minimum G60 or A60 metallic coating.

D. Stainless Steel Plate, Sheet, and Strip: ASTM A240/A240M or ASTM A666, Type 304 . 
Remove tool and die marks and stretch lines, or blend into finish.

E. Stainless Steel Flat Bars: ASTM A666, Type 304 . Remove tool and die marks and 
stretch lines, or blend into finish.

F. Aluminum Extrusions: ASTM B221, Alloy 6063.

G. Aluminum Sheet: ASTM B209, alloy and temper recommended by aluminum producer 
and finisher for type of use and finish indicated.

H. Frame Anchors: Same material as door face.

I. Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to 
ASTM A153/A153M or ASTM F2329.

2.5 FABRICATION

A. General: Provide access door and frame assemblies manufactured as integral units 
ready for installation.

http://www.specagent.com/LookUp/?ulid=12001&mf=04&src=wd
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B. Metal Surfaces: For metal surfaces exposed to view in the completed Work, provide 
materials with smooth, flat surfaces without blemishes. Do not use materials with 
exposed pitting, seam marks, roller marks, rolled trade names, or roughness.

C. Doors and Frames: Grind exposed welds smooth and flush with adjacent surfaces. 
Furnish mounting holes, attachment devices and fasteners of type required to secure 
access doors to types of supports indicated.

1. For concealed flanges with drywall bead, provide edge trim for gypsum panels 
securely attached to perimeter of frames.

2. For concealed flanges with plaster bead for full-bed plaster applications, provide 
zinc-coated expanded-metal lath and exposed casing bead welded to perimeter 
of frames.

D. Recessed Access Doors: Form face of panel to provide recess for application of 
applied finish. Reinforce panel as required to prevent buckling. Provide access sleeves 
for each latch operator and install in holes cut through finish.

1. For recessed doors with plaster infill, provide self-furring expanded-metal lath 
attached to door panel.

E. Latch and Lock Hardware:

1. Quantity: Furnish number of latches and locks required to hold doors tightly 
closed.

2. Keys: Furnish two keys per lock and key all locks alike.

F. Aluminum: After fabrication, apply manufacturer's standard protective coating on 
aluminum that will come in contact with concrete.

2.6 FINISHES

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping.

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast.

D. Painted Finishes: Comply with coating manufacturer's written instructions for cleaning, 
conversion coating, and applying and baking finish.

1. Factory Primed: Apply manufacturer's standard, lead- and chromate-free, 
universal primer immediately after surface preparation and pretreatment.
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2. Factory Finished: Apply manufacturer's standard baked-enamel or powder-coat 
finish immediately after cleaning and pretreating, with minimum dry-film thickness 
of 1 mil for topcoat.
a. Color: As selected by Architect from full range of industry colors .

E. Stainless Steel Finishes:

1. Surface Preparation: Remove tool and die marks and stretch lines, or blend into 
finish.

2. Polished Finish: ASTM A480/A480M No. 4 finish. Grind and polish surfaces to 
produce uniform finish, free of cross scratches.
a. Run grain of directional finishes with long dimension of each piece.
b. When polishing is completed, passivate and rinse surfaces. Remove 

embedded foreign matter and leave surfaces chemically clean.
3. Bright, Cold-Rolled, Unpolished Finish: ASTM A480/A480M No. 2B.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates for compliance with requirements for installation tolerances and 
other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Comply with manufacturer's written instructions for installing access doors and frames.

3.3 FIELD QUALITY CONTROL

A. Inspection Agency: Owner will engage a qualified inspector to perform inspections and 
to furnish reports to Architect.

B. Inspections:

1. Fire-Rated Door Inspections: Inspect each fire-rated access door in accordance 
with NFPA 80, section 5.2.

C. Repair or remove and replace installations where inspections indicate that they do not 
comply with specified requirements.

D. Reinspect repaired or replaced installations to determine if replaced or repaired door 
assembly installations comply with specified requirements.
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E. Prepare and submit separate inspection report for each fire-rated access door 
indicating compliance with each item listed in NFPA 80 and NFPA 101.

3.4 ADJUSTING

A. Adjust doors and hardware, after installation, for proper operation.

END OF SECTION 08 31 13
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SECTION 08 33 13 - COILING COUNTER DOORS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Counter door assemblies.

B. Related Requirements:

1. Section 05 50 00 "Metal Fabrications" for door-opening framing and corner 
guards.

1.2 ACTION SUBMITTALS

A. Product Data: For each type and size of coiling counter door and accessory.

B. Shop Drawings: For each installation and for special components not dimensioned or 
detailed in manufacturer's product data.

1. Include points of attachment and their corresponding static and dynamic loads 
imposed on structure.

2. Show locations of controls, locking devices, detectors or replaceable fusible links, 
and other accessories.

3. Include diagrams for power, signal, and control wiring.

C. Samples: For each exposed product and for each color and texture specified.

1.3 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.4 QUALITY ASSURANCE

A. Installer Qualifications: An entity that employs installers and supervisors who are 
trained and approved by manufacturer for both installation and maintenance of units 
required for this Project.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Sound-Control Doors: Assemblies tested in a laboratory for sound-transmission-loss 
performance according to ASTM E90, calculated according to ASTM E413, and rated 
for not less than the STC value indicated.

2.2 COUNTER DOOR ASSEMBLY 

A. Counter Door: Coiling counter door formed with curtain of interlocking metal slats.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Overhead Door Corporation.
b. Wayne Dalton; a division of Overhead Door Corporation.

B. Operation Cycles: Door components and operators capable of operating for not less 
than 20,000 .

C. Door Curtain Material: Galvanized steel .

D. Door Curtain Slats: Curved profile slats of 1-1/2-inch center-to-center height.

1. Insulated-Slat Interior Facing: Metal .

E. Bottom Bar: Manufacturer's standard continuous channel or tubular shape, fabricated 
hot-dip galvanized steel and finished to match door .

F. Curtain Jamb Guides: Galvanized steel with exposed finish matching curtain slats. 
 Provide continuous integral wear strips to prevent metal-to-metal contact and to 
minimize operational noise. 

G. Hood: Match curtain material and finish .

1. Mounting: Face of wall .

H. Integral Frame, Hood, and Fascia: Galvanized steel.

1. Mounting: Face of wall .

I. Sill Configuration: Integral metal sill.

J. Locking Devices: Equip door with locking device assembly and chain lock keeper.

1. Locking Device Assembly: Single-jamb side locking bars, operable from inside 
with thumbturn outside with cylinder .

K. Manual Door Operator: Manufacturer's standard crank operator .

http://www.specagent.com/LookUp/?ulid=21&mf=04&src=wd
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L. Curtain Accessories: Equip door with push/pull handles pull-down strap pole hook and 
automatic closing device .

M. Door Finish:

1. Baked-Enamel or Powder-Coated Finish: Color as selected by Architect from 
manufacturer's full range .

2. Interior Curtain-Slat Facing: Match finish of exterior curtain-slat face .

2.3 MATERIALS, GENERAL

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

2.4 DOOR CURTAIN MATERIALS AND FABRICATION

A. Door Curtains: Fabricate coiling counter door curtain of interlocking metal slats in a 
continuous length for width of door without splices. Unless otherwise indicated, provide 
slats of thickness and mechanical properties recommended by door manufacturer for 
performance, size, and type of door indicated, and as follows:

1. Vision-Panel Glazing: Manufacturer's standard clear glazing, fabricated from 
transparent acrylic sheet or fire-protection-rated glass as required for type of 
door; set in glazing channel secured to curtain slats.

2. Insulation: Fill slats for insulated doors with manufacturer's standard thermal 
insulation complying with maximum flame-spread and smoke-developed indexes 
of 75 and 450, respectively, according to ASTM E84 or UL 723. Enclose 
insulation completely within slat faces.

3. Metal Interior Curtain-Slat Facing: Match metal of exterior curtain-slat face.
4. Plastic Interior Curtain-Slat Facing: Extruded PVC plastic with maximum flame-

spread index of 200 and smoke-developed index of 450, according to ASTM E84 
or UL 723.

B. Curtain Jamb Guides: Manufacturer's standard angles or channels and angles of same 
material and finish as curtain slats unless otherwise indicated, with sufficient depth and 
strength to retain curtain, to allow curtain to operate smoothly, and to withstand 
loading. Slot bolt holes for guide adjustment. Provide removable stops on guides to 
prevent overtravel of curtain.

1. Removable Posts and Jamb Guides: Manufacturer's standard.

2.5 HOODS

A. General: Form sheet metal hood to entirely enclose coiled curtain and operating 
mechanism at opening head. Contour to fit end brackets to which hood is attached. 
Roll and reinforce top and bottom edges for stiffness. Form closed ends for surface-
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mounted hoods and fascia for any portion of between-jamb mounting that projects 
beyond wall face. Equip hood with intermediate support brackets as required to prevent 
sagging.

1. Include automatic drop baffle on fire-rated doors to guard against passage of 
smoke or flame.

B. Integral Frame, Hood, and Fascia: Welded sheet metal assembly of the following sheet 
metal(s):

2.6 LOCKING DEVICES

A. Slide Bolt: Fabricate with side-locking bolts to engage through slots in tracks for locking 
by padlock, located on both left and right jamb sides, operable from coil side.

B. Locking Device Assembly: Fabricate with cylinder lock, spring-loaded dead bolt, 
operating handle, cam plate, and adjustable locking bars to engage through slots in 
tracks.

1. Lock Cylinders: As and keyed to building keying system.
2. Keys: Three for each cylinder.

C. Chain Lock Keeper: Suitable for padlock.

D. Safety Interlock Switch: Equip power-operated doors with safety interlock switch to 
disengage power supply when door is locked.

2.7 CURTAIN ACCESSORIES

A. Smoke Seals: Equip each fire-rated door with replaceable smoke-seal perimeter 
gaskets or brushes for smoke and draft control as required for door listing and labeling 
by a qualified testing agency.

B. Astragal: Equip each door bottom bar with a replaceable, adjustable, continuous, 
compressible gasket of flexible vinyl, rubber, or neoprene as a cushion bumper.

C. Push/Pull Handles: Equip each push-up-operated or emergency-operated door with 
lifting handles on each side of door, finished to match door.

D. Pull-Down Strap: Provide pull-down straps for doors more than 84 inches high.

E. Pole Hooks: Provide pole hooks and poles for doors more than 84 inches high.
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2.8 COUNTER DOOR ACCESSORIES

A. Integral Metal Sill: Fabricate sills as integral part of frame assembly of Type 304 
stainless steel in manufacturer's standard thickness with ASTM A480/A480M No. 4 
finish.

2.9 COUNTERBALANCE MECHANISM

A. General: Counterbalance doors by means of manufacturer's standard mechanism with 
an adjustable-tension, steel helical torsion spring mounted around a steel shaft and 
contained in a spring barrel connected to top of curtain with barrel rings. Use grease-
sealed bearings or self-lubricating graphite bearings for rotating members.

B. Brackets: Manufacturer's standard mounting brackets of either cast iron or cold-rolled 
steel plate.

2.10 MANUAL DOOR OPERATORS

A. General: Equip door with manual door operator by door manufacturer.

B. Push-up Door Operation: Design counterbalance mechanism so that required lift or pull 
for door operation does not exceed 25 lbf .

C. Chain-Hoist Operator: Consisting of endless steel hand chain, chain-pocket wheel and 
guard, and gear-reduction unit with a maximum 25-lbf force for door operation. Provide 
alloy-steel hand chain with chain holder secured to operator guide.

D. Crank Operator: Consisting of crank and crank gearbox, steel crank drive shaft, and 
gear-reduction unit, of type indicated. Size gears to require not more than 25-lbf force 
to turn crank. Fabricate gearbox to be oiltight and to completely enclose operating 
mechanism. Provide manufacturer's standard crank-locking device.

2.11 ELECTRIC DOOR OPERATORS

A. Obstruction-Detection Devices: External entrapment protection consisting of indicated 
automatic safety sensor capable of protecting full width of door opening.  For non-fire-
rated doors, activation of device immediately stops and reverses downward door travel. 

1. Photoelectric Sensor: Manufacturer's standard system designed to detect an 
obstruction in door opening without contact between door and obstruction.
a. Self-Monitoring Type: Designed to interface with door operator control 

circuit to detect damage to or disconnection of sensing device. When self-
monitoring feature is activated, door closes only with sustained or constant 
pressure on close button.

2. Electric Sensor Edge: Automatic safety sensor edge, located within astragal 
mounted to bottom bar. Contact with sensor activates device. Connect to control 
circuit using manufacturer's standard take-up reel or self-coiling cable.
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a. Self-Monitoring Type: Four-wire-configured device designed to interface 
with door operator control circuit to detect damage to or disconnection of 
sensor edge.

3. Pneumatic Sensor Edge: Automatic safety sensor edge, located within astragal 
mounted to bottom bar. Contact with sensor activates device.

B. Control Station: Three-button control station in fixed location with momentary-contact 
push-button controls labeled "Open" and "Stop" and sustained- or constant-pressure 
push-button control labeled "Close."

1. Type: Full-guarded, surface-mounted, heavy-duty type, with general-purpose 
NEMA ICS 6, Type 1 enclosure.

C. Emergency Manual Operation: Equip each electrically powered door with capability for 
emergency manual operation. Design manual mechanism so required force for door 
operation does not exceed 25 lbf .

D. Emergency Operation Disconnect Device: Equip operator with hand-operated 
disconnect mechanism for automatically engaging manual operator and releasing 
brake for emergency manual operation while disconnecting motor without affecting 
timing of limit switch. Mount mechanism so it is accessible from floor level. Include 
interlock device to automatically prevent motor from operating when emergency 
operator is engaged.

E. Motor Removal: Design operator so motor may be removed without disturbing limit-
switch adjustment and without affecting emergency manual operation.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Install coiling counter doors and operating equipment complete with necessary 
hardware, anchors, inserts, hangers, and equipment supports; according to 
manufacturer's written instructions and as specified.

B. Smoke-Control Doors: Install according to NFPA 80 and NFPA 105.

3.2 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections 
and to furnish reports to Architect.

B. Repair or remove and replace installations where inspections indicate that they do not 
comply with specified requirements.

C. Reinspect repaired or replaced installations to determine if replaced or repaired door 
assembly installations comply with specified requirements.
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3.3 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain coiling counter doors.

END OF SECTION 08 33 13





McMillan Pazdan Smith Architecture
MPS Project No. 020420.00

Spartanburg School District Five
James F. Byrnes HighSchool

Phase 2 Academic Wing Addition
Duncan, South Carolina

SECTION 08 41 13 - ALUMINUM-FRAMED 
ENTRANCES AND STOREFRONTS

Page 1 of 9
Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "McMillan Pazdan Smith - Spartanburg" for "James F Byrnes High School Phase II".  A valid, current MasterSpec license is required for 
editing and use of this document for any other project.(17946)

SECTION 08 41 13 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Storefront framing.
2. Manual-swing entrance doors.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site .

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For aluminum-framed entrances and storefronts. Include plans, 
elevations, sections, full-size details, and attachments to other work.

1. Show connection to and continuity with adjacent thermal, weather, air, and vapor 
barriers.

2. Include point-to-point wiring diagrams.

C. Samples: For each type of exposed finish required.

D. Entrance Door Hardware Schedule: Prepared by or under supervision of supplier, 
detailing fabrication and assembly of entrance door hardware, as well as procedures 
and diagrams.

E. Delegated-Design Submittal: For aluminum-framed entrances and storefronts indicated 
to comply with performance requirements and design criteria, including analysis data 
signed and sealed by the qualified professional engineer responsible for their 
preparation.

1.4 INFORMATIONAL SUBMITTALS

A. Energy Performance Certificates: NFRC-certified energy performance values from 
manufacturer.

B. Product test reports.

C. Source quality-control reports.
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D. Field quality-control reports.

E. Sample warranties.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: An entity that employs installers and supervisors who are 
trained and approved by manufacturer.

B. Testing Agency Qualifications: Qualified according to ASTM E 699 for testing indicated 
 and accredited by the International Accreditation Service or the International 
Laboratory Accreditation Cooperation Mutual Recognition Arrangement as complying 
with ISO/IEC 17025.

C. Product Options: Information on Drawings and in Specifications establishes 
requirements for aesthetic effects and performance characteristics of assemblies. 
Aesthetic effects are indicated by dimensions, arrangements, alignment, and profiles of 
components and assemblies as they relate to sightlines, to one another, and to 
adjoining construction.

1. Do not change intended aesthetic effects, as judged solely by Architect, except 
with Architect's approval. If changes are proposed, submit comprehensive 
explanatory data to Architect for review.

1.7 WARRANTY

A. Special Warranty: Manufacturer Installer agrees to repair or replace components of 
aluminum-framed entrances and storefronts that do not comply with requirements or 
that fail in materials or workmanship within specified warranty period.

1. Warranty Period: Two years from date of Substantial Completion.

B. Special Finish Warranty: Standard form in which manufacturer agrees to repair finishes 
or replace aluminum that shows evidence of deterioration of factory-applied finishes 
within specified warranty period.

1. Warranty Period: 20 years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. General Performance: Comply with performance requirements specified, as 
determined by testing of aluminum-framed entrances and storefronts representing 
those indicated for this Project without failure due to defective manufacture, fabrication, 
installation, or other defects in construction.

1. Aluminum-framed entrances and storefronts shall withstand movements of 
supporting structure, including, but not limited to, twist, column shortening, long-
term creep, and deflection from uniformly distributed and concentrated live loads.

2. Failure also includes the following:
a. Thermal stresses transferring to building structure.
b. Glass breakage.
c. Noise or vibration created by wind and thermal and structural movements.
d. Loosening or weakening of fasteners, attachments, and other components.
e. Failure of operating units.

B. Structural Loads:

1. Wind Loads: As indicated on Drawings.
2. Other Design Loads: As indicated on Drawings .

C. Deflection of Framing Members: At design wind pressure, as follows:

1. Deflection Normal to Wall Plane: Limited to edge of glass in a direction 
perpendicular to glass plane not exceeding 1/175 of the glass edge length for 
each individual glazing lite or an amount that restricts edge deflection of 
individual glazing lites to 3/4 inch , whichever is less.

2. Deflection Parallel to Glazing Plane: Limited to 1/360 of clear span or 1/8 inch , 
whichever is smaller .
a. Operable Units: Provide a minimum 1/16-inch clearance between framing 

members and operable units.

D. Structural: Test according to ASTM E 330/E 330M as follows:

1. When tested at positive and negative wind-load design pressures, storefront 
assemblies, including entrance doors, do not evidence deflection exceeding 
specified limits.

2. When tested at 150 percent of positive and negative wind-load design pressures, 
storefront assemblies, including entrance doors and anchorage, do not evidence 
material failures, structural distress, or permanent deformation of main framing 
members exceeding 0.2 percent of span.

3. Test Durations: As required by design wind velocity, but not less than seconds.

E. Air Infiltration: Test according to ASTM E 283 for infiltration as follows:

1. Fixed Framing and Glass Area:
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a. Maximum air leakage of 0.06 cfm/sq. ft. at a static-air-pressure differential 
of .

2. Entrance Doors:
a. Single Doors: Maximum air leakage of 0.5 cfm/sq. ft. at a static-air-

pressure differential of 1.57 lbf/sq. ft. .

F. Water Penetration under Static Pressure: Test according to ASTM E 331 as follows:

1. No evidence of water penetration through fixed glazing and framing areas, 
including entrance doors, when tested according to a minimum static-air-
pressure differential of 20 percent of positive wind-load design pressure, but not 
less than 6.24 lbf/sq. ft. .

G. Thermal Movements: Allow for thermal movements resulting from ambient and surface 
temperature changes.

1. Temperature Change: 120 deg F , ambient; 180 deg F , material surfaces.

2.2 STOREFRONT SYSTEMS

A. Basis of Design

1. Kawneer 6" Trifab 601T Framing System

B. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. EFCO Corporation.
2. Kawneer Company, Inc.; Arconic Corporation.
3. YKK AP America Inc.

C. Framing Members: Manufacturer's extruded- or formed-aluminum framing members of 
thickness required and reinforced as required to support imposed loads.

1. Exterior Framing Construction: Thermally broken .
2. Interior Vestibule Framing Construction: Nonthermal .
3. Glazing System: Retained mechanically with gaskets on four sides.
4. Finish: High-performance organic finish.
5. Fabrication Method: Field-fabricated stick system.
6. Aluminum: Alloy and temper recommended by manufacturer for type of use and 

finish indicated.
7. Steel Reinforcement: As required by manufacturer.

D. Backer Plates: Manufacturer's standard, continuous backer plates for framing 
members, if not integral, where framing abuts adjacent construction.

E. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components.

http://www.specagent.com/LookUp/?ulid=13017&mf=04&src=wd
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2.3 ENTRANCE DOOR SYSTEMS

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. EFCO Corporation.
2. Kawneer Company, Inc.; Arconic Corporation.
3. YKK AP America Inc.

B. Entrance Doors: Manufacturer's standard glazed entrance doors for manual-swing or 
automatic operation.

1. Door Construction: 1-3/4-inch overall thickness, with minimum 0.125-inch- thick, 
extruded-aluminum tubular rail and stile members. Mechanically fasten corners 
with reinforcing brackets that are deeply penetrated and fillet welded or that 
incorporate concealed tie rods.
a. Thermal Construction: High-performance plastic connectors separate 

aluminum members exposed to the exterior from members exposed to the 
interior .

2. Door Design: Wide stile; 5-inch nominal width .
3. Glazing Stops and Gaskets: Square , snap-on, extruded-aluminum stops and 

preformed gaskets.
a. Provide nonremovable glazing stops on outside of door.

2.4 ENTRANCE DOOR HARDWARE

A. Entrance Door Hardware: Hardware not specified in this Section is specified in 
Section 08 71 00 "Door Hardware." 

B. General: Provide entrance door hardware and for each entrance door, to comply with 
requirements in this Section.

1. Entrance Door Hardware Sets: Provide quantity, item, size, finish or color 
indicated, and .

2. Sequence of Operation: Provide electrified door hardware function, sequence of 
operation, and interface with other building control systems indicated.

3. Opening-Force Requirements:
a. Egress Doors: Not more than 15 lbf to release the latch and not more than 

30 lbf to set the door in motion.
b. Accessible Interior Doors: Not more than 5 lbf to fully open door.

C. Designations: Requirements for design, grade, function, finish, quantity, size, and other 
distinctive qualities of each type of entrance door hardware are indicated in "Entrance 
Door Hardware Sets" Article. Products are identified by using entrance door hardware 
designations as follows:

1. Named Manufacturers' Products: Manufacturer and product designation are 
listed for each door hardware type required for the purpose of establishing 

http://www.specagent.com/LookUp/?ulid=13016&mf=04&src=wd
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minimum requirements. Manufacturers' names are abbreviated in "Entrance Door 
Hardware Sets" Article.

2. References to BHMA Standards: Provide products complying with these 
standards and requirements for description, quality, and function.

D. Cylinders: As specified in Section 08 71 00 "Door Hardware." 

2.5 GLAZING

A. Glazing: Comply with Section 08 80 00 "Glazing."

B. Glazing Gaskets: Manufacturer's standard sealed-corner pressure-glazing system of 
black, resilient elastomeric glazing gaskets, setting blocks, and shims or spacers.

C. Glazing Sealants: As recommended by manufacturer.

2.6 MATERIALS

A. Sheet and Plate: ASTM B 209 .

B. Extruded Bars, Rods, Profiles, and Tubes: ASTM B 221 .

C. Extruded Structural Pipe and Tubes: ASTM B 429/B 429M.

D. Structural Profiles: ASTM B 308/B 308M.

E. Steel Reinforcement:

1. Structural Shapes, Plates, and Bars: ASTM A 36/A 36M.
2. Cold-Rolled Sheet and Strip: ASTM A 1008/A 1008M.
3. Hot-Rolled Sheet and Strip: ASTM A 1011/A 1011M.
4. Primer: Manufacturer's standard zinc-rich, corrosion-resistant primer complying 

with SSPC-PS Guide No. 12.00; applied immediately after surface preparation 
and pretreatment. Select surface preparation methods according to 
recommendations in SSPC-SP COM, and prepare surfaces according to 
applicable SSPC standard.

2.7 FABRICATION

A. Form or extrude aluminum shapes before finishing.

B. Weld in concealed locations to greatest extent possible to minimize distortion or 
discoloration of finish. Remove weld spatter and welding oxides from exposed surfaces 
by descaling or grinding.

C. Fabricate components that, when assembled, have the following characteristics:

1. Profiles that are sharp, straight, and free of defects or deformations.



McMillan Pazdan Smith Architecture
MPS Project No. 020420.00

Spartanburg School District Five
James F. Byrnes HighSchool

Phase 2 Academic Wing Addition
Duncan, South Carolina

SECTION 08 41 13 - ALUMINUM-FRAMED 
ENTRANCES AND STOREFRONTS

Page 7 of 9
Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "McMillan Pazdan Smith - Spartanburg" for "James F Byrnes High School Phase II".  A valid, current MasterSpec license is required for 
editing and use of this document for any other project.(17946)

2. Accurately fitted joints with ends coped or mitered.
3. Physical and thermal isolation of glazing from framing members.
4. Accommodations for thermal and mechanical movements of glazing and framing 

to maintain required glazing edge clearances.
5. Provisions for field replacement of glazing from exterior .
6. Fasteners, anchors, and connection devices that are concealed from view to 

greatest extent possible.

D. Mechanically Glazed Framing Members: Fabricate for flush glazing without projecting 
stops.

E. Entrance Door Frames: Reinforce as required to support loads imposed by door 
operation and for installing entrance door hardware.

F. Entrance Doors: Reinforce doors as required for installing entrance door hardware.

G. Entrance Door Hardware Installation: Factory install entrance door hardware to the 
greatest extent possible. Cut, drill, and tap for factory-installed entrance door hardware 
before applying finishes.

H. After fabrication, clearly mark components to identify their locations in Project 
according to Shop Drawings.

2.8 ALUMINUM FINISHES

A. High-Performance Organic Finish: Two-coat fluoropolymer finish complying with 
AAMA 2604 and containing not less than 70 percent PVDF or FEVE resin by weight in 
color coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply 
with coating and resin manufacturers' written instructions.

1. Color and Gloss: As selected by Architect from manufacturer's full range .

PART 3 - EXECUTION

3.1 INSTALLATION

A. General:

1. Comply with manufacturer's written instructions.
2. Do not install damaged components.
3. Fit joints to produce hairline joints free of burrs and distortion.
4. Rigidly secure nonmovement joints.
5. Install anchors with separators and isolators to prevent metal corrosion and 

electrolytic deterioration and to prevent impeding movement of moving joints.
6. Seal perimeter and other joints watertight unless otherwise indicated.

B. Metal Protection:
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1. Where aluminum is in contact with dissimilar metals, protect against galvanic 
action by painting contact surfaces with materials recommended by manufacturer 
for this purpose or by installing nonconductive spacers.

2. Where aluminum is in contact with concrete or masonry, protect against 
corrosion by painting contact surfaces with bituminous paint.

C. Set continuous sill members and flashing in full sealant bed, as specified in Section 07 
92 00 "Joint Sealants," to produce weathertight installation.

D. Install components plumb and true in alignment with established lines and grades.

E. Install operable units level and plumb, securely anchored, and without distortion. Adjust 
weather-stripping contact and hardware movement to produce proper operation.

F. Install glazing as specified in Section 08 80 00 "Glazing."

G. Entrance Doors: Install doors to produce smooth operation and tight fit at contact 
points.

1. Exterior Doors: Install to produce weathertight enclosure and tight fit at weather 
stripping.

2. Field-Installed Entrance Door Hardware: Install surface-mounted entrance door 
hardware according to entrance door hardware manufacturers' written 
instructions using concealed fasteners to greatest extent possible.

3.2 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and 
inspections.

B. Field Quality-Control Testing: Perform the following test on mockups .

1. Water-Spray Test: Before installation of interior finishes has begun, areas 
designated by Architect shall be tested according to AAMA 501.2 and shall not 
evidence water penetration.
a. Perform a minimum of two tests in areas as directed by Architect.

2. Air Infiltration: ASTM E 783 at 1.5 times the rate specified for laboratory testing in 
"Performance Requirements" Article but not more than 0.09 cfm/sq. ft. at a static-
air-pressure differential of 1.57 lbf/sq. ft. .
a. Perform a minimum of two tests in areas as directed by Architect.

3. Water Penetration: ASTM E 1105 at a minimum uniform and cyclic static-air-
pressure differential of 0.67 times the static-air-pressure differential specified for 
laboratory testing in "Performance Requirements" Article, but not less than 6.24 
lbf/sq. ft. , and shall not evidence water penetration.

C. Aluminum-framed entrances and storefronts will be considered defective if they do not 
pass tests and inspections.

D. Prepare test and inspection reports.
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END OF SECTION 08 41 13
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SECTION 08 51 13 - ALUMINUM WINDOWS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section.

1.2 SUMMARY

A. Section includes aluminum windows for exterior locations.

B. Related Requirements:

1. Section 08 41 13 "Aluminum-Framed Entrances and Storefronts" for coordinating 
finish among aluminum fenestration units.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site .

1. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and 
avoid delays.

2. Review and discuss the finishing of aluminum windows that is required to be 
coordinated with the finishing of other aluminum work for color and finish 
matching.

3. Review, discuss, and coordinate the interrelationship of aluminum windows with 
other exterior wall components. Include provisions for anchoring, flashing, 
weeping, sealing perimeters, and protecting finishes.

4. Review and discuss the sequence of work required to construct a watertight and 
weathertight exterior building envelope.

5. Inspect and discuss the condition of substrate and other preparatory work 
performed by other trades.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, glazing and fabrication 
methods, dimensions of individual components and profiles, hardware, and 
finishes for aluminum windows.
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B. Shop Drawings: For aluminum windows.

1. Include plans, elevations, sections, hardware, accessories, insect screens, 
operational clearances, and details of installation, including anchor, flashing, and 
sealant installation.

C. Samples: For each exposed product and for each color specified, 2 by 4 inches in size.

D. Samples for Initial Selection: For units with factory-applied finishes.

1. Include Samples of hardware and accessories involving color selection.

E. Samples for Verification: For aluminum windows and components required, showing 
full range of color variations for finishes, and prepared on Samples of size indicated 
below:

1. Exposed Finishes: 2 by 4 inches .
2. Exposed Hardware: Full-size units.

F. Product Schedule: For aluminum windows. Use same designations indicated on 
Drawings.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For manufacturer and Installer.

B. Product Test Reports: For each type of aluminum window, for tests performed by a 
qualified testing agency.

C. Field quality-control reports.

D. Sample Warranties: For manufacturer's warranties.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications: A manufacturer capable of fabricating aluminum windows 
that meet or exceed performance requirements indicated and of documenting this 
performance by test reports and calculations.

B. Installer Qualifications: An installer acceptable to aluminum window manufacturer for 
installation of units required for this Project.

C. Mockups: Build mockups to verify selections made under Sample submittals, to 
demonstrate aesthetic effects, and to set quality standards for materials and execution.

1. Build mockup of typical wall area as shown on Drawings.
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2. Approval of mockups does not constitute approval of deviations from the 
Contract Documents contained in mockups unless Architect specifically approves 
such deviations in writing.

3. Subject to compliance with requirements, approved mockups may become part 
of the completed Work if undisturbed at time of Substantial Completion.

1.7 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace aluminum windows 
that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Failure to meet performance requirements.
b. Structural failures including excessive deflection, water leakage, 

condensation, and air infiltration.
c. Faulty operation of movable sash and hardware.
d. Deterioration of materials and finishes beyond normal weathering.
e. Failure of insulating glass.

2. Warranty Period:
a. Window: 10 years from date of Substantial Completion.
b. Glazing Units: 10 years from date of Substantial Completion.
c. Aluminum Finish: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations: Obtain aluminum windows from single source from single 
manufacturer.

2.2 WINDOW PERFORMANCE REQUIREMENTS

A. Product Standard: Comply with AAMA/WDMA/CSA 101/I.S.2/A440 for definitions and 
minimum standards of performance, materials, components, accessories, and 
fabrication unless more stringent requirements are indicated.

1. Window Certification: AAMA certified with label attached to each window.

B. Performance Class and Grade: AAMA/WDMA/CSA 101/I.S.2/A440 as follows:

1. Minimum Performance Class: CW .
2. Minimum Performance Grade: 30 .

C. Thermal Transmittance: NFRC 100 maximum whole-window U-factor of 0.60 Btu/sq. ft. 
x h x deg F <Insert value>.



McMillan Pazdan Smith Architecture
MPS Project No. 020420.00

Spartanburg School District Five
James F. Byrnes HighSchool

Phase 2 Academic Wing Addition
Duncan, South Carolina

SECTION 08 51 13 - ALUMINUM WINDOWS
Page 4 of 7

Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "McMillan Pazdan Smith - Spartanburg" for "James F Byrnes High School Phase II".  A valid, current MasterSpec license is required for 
editing and use of this document for any other project.(17946)

D. Solar Heat-Gain Coefficient (SHGC): NFRC 200 maximum whole-window SHGC of 
0.27 .

2.3 ALUMINUM WINDOWS

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. EFCO Corporation.
2. Kawneer Company, Inc.; Arconic Corporation.
3. YKK AP America Inc.

B. Types: Provide the following types in locations indicated on Drawings:

1. Fixed.

C. Frames and Sashes: Aluminum extrusions complying with 
AAMA/WDMA/CSA 101/I.S.2/A440.

1. Thermally Improved Construction: Fabricate frames, sashes, and muntins with an 
integral, concealed, low-conductance thermal barrier located between exterior 
materials and window members exposed on interior side in a manner that 
eliminates direct metal-to-metal contact.

D. Insulating-Glass Units: ASTM E2190.

1. Glass: ASTM C1036, Type 1, Class 1, q3.
a. Tint: .
b. Kind: Fully tempered where indicated on Drawings .

2. Lites: Two .
3. Filling: Fill space between glass lites with argon.
4. Low-E Coating: Sputtered on second surface .

E. Glazing System: Manufacturer's standard factory-glazing system that produces 
weathertight seal .

1. Dual Glazing System:
a. Interior Lite: Glass .
b. Exterior Lite: Glass .

F. Weather Stripping: Provide full-perimeter weather stripping for each operable sash 
unless otherwise indicated.

G. Fasteners: Noncorrosive and compatible with window members, trim, hardware, 
anchors, and other components.

1. Exposed Fasteners: Do not use exposed fasteners to greatest extent possible. 
For application of hardware, use fasteners that match finish hardware being 
fastened.

http://www.specagent.com/LookUp/?ulid=48&mf=04&src=wd
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2.4 ACCESSORIES

2.5 FABRICATION

A. Fabricate aluminum windows in sizes indicated. Include a complete system for 
assembling components and anchoring windows.

B. Glaze aluminum windows in the factory.

C. Weather strip each operable sash to provide weathertight installation.

D. Weep Holes: Provide weep holes and internal passages to conduct infiltrating water to 
exterior.

E. Provide water-shed members above side-hinged sashes and similar lines of natural 
water penetration.

F. Mullions: Provide mullions and cover plates, matching window units, complete with 
anchors for support to structure and installation of window units. Allow for erection 
tolerances and provide for movement of window units due to thermal expansion and 
building deflections. Provide mullions and cover plates capable of withstanding design 
wind loads of window units.

G. Complete fabrication, assembly, finishing, hardware application, and other work in the 
factory to greatest extent possible. Disassemble components only as necessary for 
shipment and installation.

2.6 GENERAL FINISH REQUIREMENTS

A. Comply with NAAMM's "Metal Finishes Manual" for recommendations for applying and 
designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping.

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast.

2.7 ALUMINUM FINISHES

A. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes.

B. Class I, Clear Anodic Finish: AA-M12C22A41 (Mechanical Finish: nonspecular as 
fabricated; Chemical Finish: etched, medium matte; Anodic Coating: Architectural 
Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine openings, substrates, structural support, anchorage, and conditions, with 
Installer present, for compliance with requirements for installation tolerances and other 
conditions affecting performance of the Work.

B. Verify rough opening dimensions, levelness of sill plate, and operational clearances.

C. Examine wall flashings, vapor retarders, water and weather barriers, and other built-in 
components to ensure weathertight window installation.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Comply with manufacturer's written instructions for installing windows, hardware, 
accessories, and other components. For installation procedures and requirements not 
addressed in manufacturer's written instructions, comply with installation requirements 
in ASTM E2112.

B. Install windows level, plumb, square, true to line, without distortion or impeding thermal 
movement, anchored securely in place to structural support, and in proper relation to 
wall flashing and other adjacent construction to produce weathertight construction.

C. Install windows and components to drain condensation, water penetrating joints, and 
moisture migrating within windows to the exterior.

D. Separate aluminum and other corrodible surfaces from sources of corrosion or 
electrolytic action at points of contact with other materials.

3.3 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

1. Testing and inspecting agency will interpret tests and state in each report 
whether tested work complies with or deviates from requirements.

B. Testing Services: Testing and inspecting of installed windows shall take place as 
follows:

1. Testing Methodology: Testing of windows for air infiltration and water resistance 
shall be performed according to AAMA 502.

2. Air-Infiltration Testing:
a. Test Pressure: That required to determine compliance with 

AAMA/WDMA/CSA 101/I.S.2/A440 performance class indicated.
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b. Allowable Air-Leakage Rate: 1.5 times the applicable 
AAMA/WDMA/CSA 101/I.S.2/A440 rate for product type and performance 
class rounded down to one decimal place.

3. Water-Resistance Testing:
a. Test Pressure: Two-thirds times test pressure required to determine 

compliance with AAMA/WDMA/CSA 101/I.S.2/A440 performance grade 
indicated.

b. Allowable Water Infiltration: No water penetration.
4. Testing Extent: Three windows of each type as selected by Architect and a 

qualified independent testing and inspecting agency. Windows shall be tested 
after perimeter sealants have cured.

5. Test Reports: Prepared according to AAMA 502.

C. Windows will be considered defective if they do not pass tests and inspections.

D. Prepare test and inspection reports.

3.4 ADJUSTING, CLEANING, AND PROTECTION

A. Adjust operating sashes and hardware for a tight fit at contact points and weather 
stripping for smooth operation and weathertight closure.

B. Clean exposed surfaces immediately after installing windows. Avoid damaging 
protective coatings and finishes. Remove excess sealants, glazing materials, dirt, and 
other substances.

1. Keep protective films and coverings in place until final cleaning.

C. Remove and replace glass that has been broken, chipped, cracked, abraded, or 
damaged during construction period.

D. Protect window surfaces from contact with contaminating substances resulting from 
construction operations. If contaminating substances do contact window surfaces, 
remove contaminants immediately according to manufacturer's written instructions.

END OF SECTION 08 51 13
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SECTION 087100 - DOOR HARDWARE 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes: 

1. Mechanical and electrified door hardware 

B. Section excludes: 

1. Windows 
2. Cabinets (casework), including locks in cabinets 
3. Signage 
4. Toilet accessories 
5. Overhead doors 

C. Related Sections: 

1. Division 01 Section ''Alternates'' for alternates affecting this section. 

2. Division 06 Section ''Rough Carpentry'' 
3. Division 06 Section ''Finish Carpentry'' 

4. Division 07 Section ''Joint Sealants'' for sealant requirements applicable to threshold 

installation specified in this section. 
5. Division 08 Sections: 

a. ''Metal Doors and Frames'' 
b. ''Flush Wood Doors'' 
c. ''Stile and Rail Wood Doors'' 
d. ''Interior Aluminum Doors and Frames'' 
e. ''Aluminum-Framed Entrances and Storefronts'' 
f. ''Stainless Steel Doors and Frames'' 
g. ''Special Function Doors'' 
h. ''Entrances'' 

6. Division 09 sections for touchup, finishing or refinishing of existing openings modified by 

this section. 
7. Division 26 ''Electrical'' sections for connections to electrical power system and for low-

voltage wiring. 

8. Division 28 ''Electronic Safety and Security'' sections for coordination with other 

components of electronic access control system and fire alarm system. 

1.02 REFERENCES 

A. UL LLC 

1. UL 10B - Fire Test of Door Assemblies 
2. UL 10C - Positive Pressure Test of Fire Door Assemblies 
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3. UL 1784 - Air Leakage Tests of Door Assemblies 
4. UL 305 - Panic Hardware 

B. DHI - Door and Hardware Institute 

1. Sequence and Format for the Hardware Schedule 
2. Recommended Locations for Builders Hardware 
3. Keying Systems and Nomenclature 
4. Installation Guide for Doors and Hardware 

C. NFPA – National Fire Protection Association 

1. NFPA 70 – National Electric Code 

2. NFPA 80 – 2016 Edition – Standard for Fire Doors and Other Opening Protectives 

3. NFPA 101 – Life Safety Code 

4. NFPA 105 – Smoke and Draft Control Door Assemblies 

5. NFPA 252 – Fire Tests of Door Assemblies 

D. ANSI - American National Standards Institute 

1. ANSI A117.1 – 2017 Edition – Accessible and Usable Buildings and Facilities 

2. ANSI/BHMA A156.1 - A156.29, and ANSI/BHMA A156.31 - Standards for Hardware and 
Specialties 

3. ANSI/BHMA A156.28 - Recommended Practices for Keying Systems 
4. ANSI/WDMA I.S. 1A - Interior Architectural Wood Flush Doors 

5. ANSI/SDI A250.8 - Standard Steel Doors and Frames 

1.03 SUBMITTALS 

A. General: 

1. Submit in accordance with Conditions of Contract and Division 01 Submittal Procedures. 

2. Prior to forwarding submittal: 

a. Comply with procedures for verifying existing door and frame compatibility for new 
hardware, as specified in PART 3, ''EXAMINATION'' article, herein. 

b. Review drawings and Sections from related trades to verify compatibility with 
specified hardware. 

c. Highlight, encircle, or otherwise specifically identify on submittals: deviations from 
Contract Documents, issues of incompatibility or other issues which may 
detrimentally affect the Work. 

B. Action Submittals: 

1. Product Data: Submit technical product data for each item of door hardware, installation 
instructions, maintenance of operating parts and finish, and other information necessary 
to show compliance with requirements. 

2. Riser and Wiring Diagrams: After final approval of hardware schedule, submit details of 
electrified door hardware, indicating: 

a. Wiring Diagrams: For power, signal, and control wiring and including: 
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1) Details of interface of electrified door hardware and building safety and security 
systems. 

2) Schematic diagram of systems that interface with electrified door hardware. 
3) Point-to-point wiring. 
4) Risers. 

3. Samples for Verification: If requested by Architect, submit production sample of 
requested door hardware unit in finish indicated and tagged with full description for 
coordination with schedule. 

a. Samples will be returned to supplier. Units that are acceptable to Architect may, after 
final check of operations, be incorporated into Work, within limitations of key 
coordination requirements. 

4. Door Hardware Schedule: 

a. Submit concurrent with submissions of Product Data, Samples, and Shop Drawings. 
Coordinate submission of door hardware schedule with scheduling requirements of 
other work to facilitate fabrication of other work critical in Project construction 
schedule. 

b. Submit under direct supervision of a Door Hardware Institute (DHI) certified 
Architectural Hardware Consultant (AHC) or Door Hardware Consultant (DHC) with 
hardware sets in vertical format as illustrated by Sequence of Format for the 
Hardware Schedule published by DHI. 

c. Indicate complete designations of each item required for each opening, include: 
1) Door Index: door number, heading number, and Architect's hardware set number. 
2) Quantity, type, style, function, size, and finish of each hardware item. 
3) Name and manufacturer of each item. 
4) Fastenings and other pertinent information. 
5) Location of each hardware set cross-referenced to indications on Drawings. 
6) Explanation of all abbreviations, symbols, and codes contained in schedule. 
7) Mounting locations for hardware. 
8) Door and frame sizes and materials. 
9) Degree of door swing and handing. 
10) Operational Description of openings with electrified hardware covering egress, 

ingress (access), and fire/smoke alarm connections. 

5. Key Schedule: 

a. After Keying Conference, provide keying schedule that includes levels of keying, 
explanations of key system's function, key symbols used, and door numbers 
controlled. 

b. Use ANSI/BHMA A156.28 ''Recommended Practices for Keying Systems'' as 
guideline for nomenclature, definitions, and approach for selecting optimal keying 
system. 

c. Provide 3 copies of keying schedule for review prepared and detailed in accordance 
with referenced DHI publication. Include schematic keying diagram and index each 
key to unique door designations. 

d. Index keying schedule by door number, keyset, hardware heading number, cross 
keying instructions, and special key stamping instructions. 

e. Provide one complete bitting list of key cuts and one key system schematic 
illustrating system usage and expansion. Forward bitting list, key cuts and key 
system schematic directly to Owner, by means as directed by Owner. 
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f. Prepare key schedule by or under supervision of supplier, detailing Owner's final 
keying instructions for locks. 

C. Informational Submittals: 

1. Provide Qualification Data for Supplier, Installer and Architectural Hardware Consultant. 
2. Provide Product Data: 

a. Certify that door hardware approved for use on types and sizes of labeled fire-rated 
doors complies with listed fire-rated door assemblies. 

b. Include warranties for specified door hardware. 

D. Closeout Submittals: 

1. Operations and Maintenance Data: Provide in accordance with Division 01 and include: 

a. Complete information on care, maintenance, and adjustment; data on repair and 
replacement parts, and information on preservation of finishes. 

b. Catalog pages for each product. 
c. Final approved hardware schedule edited to reflect conditions as installed. 
d. Final keying schedule 
e. Copy of warranties including appropriate reference numbers for manufacturers to 

identify project. 
f. As-installed wiring diagrams for each opening connected to power, both low voltage 

and 110 volts. 

E. Inspection and Testing: 

1. Submit written reports to the Owner and Authority Having Jurisdiction (AHJ) of the results 
of functional testing and inspection for: 

a. Fire door assemblies, in compliance with NFPA 80. 
b. Required egress door assemblies, in compliance with NFPA 101. 

1.04 QUALITY ASSURANCE 

A. Qualifications and Responsibilities: 

1. Supplier: Recognized architectural hardware supplier with a minimum of 5 years 
documented experience supplying both mechanical and electromechanical door 
hardware similar in quantity, type, and quality to that indicated for this Project.  Supplier 
to be recognized as a factory direct distributor by the manufacturer of the primary 
materials with a warehousing facility in the Project’s vicinity. Supplier to have on staff, a 

certified Architectural Hardware Consultant (AHC) or Door Hardware Consultant (DHC) 
available to Owner, Architect, and Contractor, at reasonable times during the Work for 
consultation. 

2. Installer: Qualified tradesperson skilled in the application of commercial grade hardware 
with experience installing door hardware similar in quantity, type, and quality as indicated 
for this Project. 
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3. Architectural Hardware Consultant: Person who is experienced in providing consulting 
services for door hardware installations that are comparable in material, design, and 
extent to that indicated for this Project and meets these requirements: 

a. For door hardware: DHI certified AHC or DHC. 
b. Can provide installation and technical data to Architect and other related 

subcontractors. 
c. Can inspect and verify components are in working order upon completion of 

installation. 
d. Capable of producing wiring diagram and coordinating installation of electrified 

hardware with Architect and electrical engineers. 

4. Single Source Responsibility: Obtain each type of door hardware from single 
manufacturer. 

B. Certifications: 

1. Fire-Rated Door Openings: 

a. Provide door hardware for fire-rated openings that complies with NFPA 80 and 

requirements of authorities having jurisdiction. 
b. Provide only items of door hardware that are listed products tested by UL LLC, 

Intertek Testing Services, or other testing and inspecting organizations acceptable to 
authorities having jurisdiction for use on types and sizes of doors indicated, based on 

testing at positive pressure and according to NFPA 252 or UL 10C and in compliance 

with requirements of fire-rated door and door frame labels. 

2. Smoke and Draft Control Door Assemblies: 

a. Provide door hardware that meets requirements of assemblies tested according to 
UL 1784 and installed in compliance with NFPA 105 

b. Comply with the maximum air leakage of 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) at 
tested pressure differential of 0.3-inch wg (75 Pa) of water. 

3. Electrified Door Hardware 

a. Listed and labeled as defined in NFPA 70, Article 100, by testing agency acceptable 

to authorities having jurisdiction. 

4. Accessibility Requirements: 

a. Comply with governing accessibility regulations cited in ''REFERENCES'' article 
087100, 1.02.D3 herein for door hardware on doors in an accessible route. This 
project must comply with all Federal Americans with Disability Act regulations and all 
Local Accessibility Regulations. 

C. Pre-Installation Meetings 

1. Keying Conference 

a. Incorporate keying conference decisions into final keying schedule after reviewing 
door hardware keying system including: 
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1) Function of building, flow of traffic, purpose of each area, degree of security 
required, and plans for future expansion. 

2) Preliminary key system schematic diagram. 
3) Requirements for key control system. 
4) Requirements for access control. 
5) Address for delivery of keys. 

2. Pre-installation Conference 

a. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and avoid 
delays. 

b. Inspect and discuss preparatory work performed by other trades. 
c. Inspect and discuss electrical roughing-in for electrified door hardware. 
d. Review sequence of operation for each type of electrified door hardware. 
e. Review required testing, inspecting, and certifying procedures. 
f. Review questions or concerns related to proper installation and adjustment of door 

hardware. 

3. Electrified Hardware Coordination Conference: 

a. Prior to ordering electrified hardware, schedule and hold meeting to coordinate door 
hardware with security, electrical, doors and frames, and other related suppliers. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for hardware delivered to 
Project site. Promptly replace products damaged during shipping. 

B. Tag each item or package separately with identification coordinated with final door hardware 
schedule, and include installation instructions, templates, and necessary fasteners with each 
item or package. Deliver each article of hardware in manufacturer's original packaging. 

C. Maintain manufacturer-recommended environmental conditions throughout storage and 
installation periods. 

D. Provide secure lock-up for door hardware delivered to Project. Control handling and 
installation of hardware items so that completion of Work will not be delayed by hardware 
losses both before and after installation. 

E. Handle hardware in manner to avoid damage, marring, or scratching. Correct, replace or 
repair products damaged during Work. Protect products against malfunction due to paint, 
solvent, cleanser, or any chemical agent. 

F. Deliver keys to manufacturer of key control system for subsequent delivery to Owner. 

1.06 COORDINATION 

A. Coordinate layout and installation of floor-recessed door hardware with floor construction. 
Cast anchoring inserts into concrete. 

B. Installation Templates: Distribute for doors, frames, and other work specified to be factory or 
shop prepared. Check Shop Drawings of other work to confirm that adequate provisions are 
made for locating and installing door hardware to comply with indicated requirements. 

C. Security: Coordinate installation of door hardware, keying, and access control with Owner's 
security consultant. 
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D. Electrical System Roughing-In: Coordinate layout and installation of electrified door hardware 
with connections to power supplies and building safety and security systems. 

E. Existing Openings: Where existing doors, frames and/or hardware are to remain, field verify 
existing functions, conditions and preparations and coordinate to suit opening conditions and 
to provide proper door operation. 

1.07 WARRANTY 

A. Manufacturer's standard form in which manufacturer agrees to repair or replace components 
of door hardware that fail in materials or workmanship within published warranty period. 

1. Warranty does not cover damage or faulty operation due to improper installation, 
improper use or abuse. 

2. Warranty Period: Beginning from date of Substantial Completion, for durations indicated 
in manufacturer's published listings. 

a. Mechanical Warranty 
1) Locks 

a) Sargent 8200 Series: 3 years 
2) Exit Devices 

a) Von Duprin: 3 years 
3) Closers 

a) LCN 4000 Series: 30 years 

1.08 MAINTENANCE 

A. Furnish complete set of special tools required for maintenance and adjustment of hardware, 
including changing of cylinders. 

B. Turn over unused materials to Owner for maintenance purposes. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. The Owner requires use of certain products for their unique characteristics and project 
suitability to ensure continuity of existing and future performance and maintenance 
standards. After investigating available product offerings, the Awarding Authority has elected 
to prepare proprietary specifications. These products are specified with the notation: ''No 
Substitute.'' 

1. Where ''No Substitute'' is noted, submittals and substitution requests for other products 
will not be considered. 

B. Approval of manufacturers and/or products other than those listed as ''Scheduled 
Manufacturer'' or ''Acceptable Manufacturers'' in the individual article for the product category 
shall be in accordance with QUALITY ASSURANCE article, herein. 
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C. Approval of products from manufacturers indicated in ''Acceptable Manufacturers'' is 
contingent upon those products providing all functions and features and meeting all 
requirements of scheduled manufacturer's product. 

D. Where specified hardware is not adaptable to finished shape or size of members requiring 
hardware, furnish suitable types having same operation and quality as type specified, subject 
to Architect's approval. 

2.02 MATERIALS 

A. Fabrication 

1. Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws. provide screws according to 

manufacturer’s recognized installation standards for application intended. 

2. Finish exposed screws to match hardware finish, or, if exposed in surfaces of other work, 
to match finish of this other work including prepared for paint surfaces to receive painted 
finish. 

3. Provide concealed fasteners wherever possible for hardware units exposed when door is 

closed. Coordinate with “Metal Doors and Frames”, “Flush Wood Doors”, “Stile and Rail 

Wood Doors” to ensure proper reinforcements. Advise the Architect where visible 

fasteners, such as thru bolts, are required. 

B. Modification and Preparation of Existing Doors: Where existing door hardware is indicated to 
be removed and reinstalled. 

1. Provide necessary fillers, Dutchmen, reinforcements, and fasteners, compatible with 
existing materials, as required for mounting new opening hardware and to cover existing 
door and frame preparations. 

2. Use materials which match materials of adjacent modified areas. 

3. When modifying existing fire-rated openings, provide materials permitted by NFPA 80 as 

required to maintain fire-rating. 

C. Provide screws, bolts, expansion shields, drop plates and other devices necessary for 
hardware installation. 

1. Where fasteners are exposed to view: Finish to match adjacent door hardware material. 

D. Cable and Connectors: 

1. Where scheduled in the hardware sets, provide each item of electrified hardware and 
wire harnesses with number and gage of wires enough to accommodate electric function 
of specified hardware. 

2. Provide Molex connectors that plug directly into connectors from harnesses, electric 
locking and power transfer devices. 

3. Provide through-door wire harness for each electrified locking device installed in a door 
and wire harness for each electrified hinge, electrified continuous hinge, electrified pivot, 
and electric power transfer for connection to power supplies. 

2.03 HINGES 
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A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. Ives 5BB series 

2. Acceptable Manufacturers and Products: 

a. McKinney TB series 
b. Stanley FBB series 

B. Requirements: 

1. Provide hinges conforming to ANSI/BHMA A156.1. 
2. Provide five knuckle, ball bearing hinges. 
3. 1-3/4 inch (44 mm) thick doors, up to and including 36 inches (914 mm) wide: 

a. Exterior: Standard weight, bronze or stainless steel, 4-1/2 inches (114 mm) high 
b. Interior: Standard weight, steel, 4-1/2 inches (114 mm) high 

4. 1-3/4 inch (44 mm) thick doors over 36 inches (914 mm) wide: 

a. Exterior: Heavy weight, bronze/stainless steel, 5 inches (127 mm) high 
b. Interior: Heavy weight, steel, 5 inches (127 mm) high 

5. Adjust hinge width for door, frame, and wall conditions to allow proper degree of opening. 
6. Provide three hinges per door leaf for doors 90 inches (2286 mm) or less in height, and 

one additional hinge for each 30 inches (762 mm) of additional door height. 
7. Hinge Pins: Except as otherwise indicated, provide hinge pins as follows: 

a. Steel Hinges: Steel pins 
b. Non-Ferrous Hinges: Stainless steel pins 
c. Out-Swinging Exterior Doors: Non-removable pins 
d. Out-Swinging Interior Lockable Doors: Non-removable pins 
e. Interior Non-lockable Doors: Non-rising pins 

2.04 CONTINUOUS HINGES 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Roton 
b. ABH 
c. Hager 
d. Pemko 
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B. Requirements: 

1. Provide aluminum geared continuous hinges conforming to ANSI/BHMA A156.26, 
Grade 1. 

2. Provide aluminum geared continuous hinges, where specified in the hardware sets, 
fabricated from 6063-T6 aluminum. 

3. Provide split nylon bearings at each hinge knuckle for quiet, smooth, self-lubricating 
operation. 

4. Provide hinges capable of supporting door weights up to 450 pounds, and successfully 
tested for 1,500,000 cycles. 

5. On fire-rated doors, provide aluminum geared continuous hinges classified for use on 
rated doors by testing agency acceptable to authority having jurisdiction. 

6. Provide hinges 1 inch (25 mm) shorter in length than nominal height of door, unless 
otherwise noted or door details require shorter length and with symmetrical hole pattern. 

2.05 ELECTRIC POWER TRANSFER 

A. Manufacturers: 

1. Scheduled Manufacturer and Product: 

a. Von Duprin EPT-10 

2. Acceptable Manufacturers and Products: 

a. ABH PT1000 
b. Securitron CEPT-10 
c. Security Door Controls PTM 

B. Requirements: 

1. Provide power transfer with electrified options as scheduled in the hardware sets. Provide 
with number and gage of wires enough to accommodate electric function of specified 
hardware. 

2. Locate electric power transfer per manufacturer's template and UL requirements, unless 
interference with operation of door or other hardware items. 

2.06 FLUSH BOLTS 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Burns 
b. DCI 
c. Don-Jo 
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d. Hager 
e. Rockwood 

B. Requirements: 

1. Provide automatic, constant latching, and manual flush bolts with forged bronze or 
stainless-steel face plates, extruded brass levers, and with wrought brass guides and 
strikes. Provide 12 inch (305 mm) steel or brass rods at doors up to 90 inches (2286 mm) 
in height. For doors over 90 inches (2286 mm) in height increase top rods by 6 inches 
(152 mm) for each additional 6 inches (152 mm) of door height. Provide dust-proof strikes 
at each bottom flush bolt. 

2.07 EXIT DEVICES 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. Von Duprin 98/35A series 

2. Acceptable Manufacturers and Products: 

a. Detex Advantex series 
b. Precision APEX 2000 series 
c. Sargent 8800 Series 

B. Requirements: 

1. Provide exit devices tested to ANSI/BHMA A156.3 Grade 1 and UL listed for Panic Exit or 
Fire Exit Hardware. 

2. Cylinders: Refer to ''KEYING'' article, herein. 
3. Provide smooth touchpad type exit devices, fabricated of brass, bronze, stainless steel, 

or aluminum, plated to standard architectural finishes to match balance of door hardware. 
4. Touchpad must extend a minimum of one half of door width. No plastic inserts are 

allowed in touchpads. 
5. Provide exit devices with deadlatching feature for security and for future addition of alarm 

kits and/or other electrified requirements. 
6. Provide exit devices with weather resistant components that can withstand harsh 

conditions of various climates and corrosive cleaners used in outdoor pool environments. 
7. Provide flush end caps for exit devices. 
8. Provide exit devices with manufacturer's approved strikes. 
9. Provide exit devices cut to door width and height. Install exit devices at height 

recommended by exit device manufacturer, allowable by governing building codes, and 
approved by Architect. 

10. Mount mechanism case flush on face of doors or provide spacers to fill gaps behind 
devices. Where glass trim or molding projects off face of door, provide glass bead kits. 

11. Provide cylinder or hex-key dogging as specified at non fire-rated openings. 
12. Removable Mullions: 2 inches (51 mm) x 3 inches (76 mm) steel tube. Where scheduled 

as keyed removable mullion, provide type that can be removed by use of a keyed 
cylinder, which is self-locking when re-installed. 

13. Provide factory drilled weep holes for exit devices used in full exterior application, highly 
corrosive areas, and where noted in hardware sets. 
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14. Provide electrified options as scheduled. 
15. Top latch mounting: double- or single-tab mount for steel doors, face mount for aluminum 

doors eliminating requirement of tabs, and double tab mount for wood doors. 
16. Provide exit devices with optional trim designs to match other lever and pull designs used 

on the project. 

2.08 ELECTRIC STRIKES 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. Von Duprin 6000 Series 

2. Acceptable Manufacturers and Products: 

a. Folger Adam 300 Series 
b. HES 1006 Series 

B. Requirements: 

1. Provide electric strikes designed for use with type of locks shown at each opening. 
2. Provide electric strikes UL Listed as burglary resistant that are tested to a minimum 

endurance test of 1,000,000 cycles. 
3. Where required, provide electric strikes UL Listed for fire doors and frames. 
4. Provide transformers and rectifiers for each strike as required. Verify voltage with 

electrical contractor. 

2.09 POWER SUPPLIES 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. Schlage/Von Duprin PS900 Series 

2. Acceptable Manufacturers and Products: 

a. Precision ELR series 
b. Dynalock 5000 series 
c. Securitron BPS series 
d. Security Door Controls 600 series 

B. Requirements: 

1. Provide power supplies approved by manufacturer of supplied electrified hardware. 
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2. Provide appropriate quantity of power supplies necessary for proper operation of 
electrified locking components as recommended by manufacturer of electrified locking 
components with consideration for each electrified component using power supply, 
location of power supply, and approved wiring diagrams. Locate power supplies as 
directed by Architect. 

3. Provide regulated and filtered 24 VDC power supply, and UL class 2 listed. 
4. Provide power supplies with the following features: 

a. 12/24 VDC Output, field selectable. 
b. Class 2 Rated power limited output. 
c. Universal 120-240 VAC input. 
d. Low voltage DC, regulated and filtered. 
e. Polarized connector for distribution boards. 
f. Fused primary input. 
g. AC input and DC output monitoring circuit w/LED indicators. 
h. Cover mounted AC Input indication. 
i. Tested and certified to meet UL294. 
j. NEMA 1 enclosure. 
k. Hinged cover w/lock down screws. 
l. High voltage protective cover. 

2.10 CYLINDERS 

A. Manufacturers: 

1. Scheduled Manufacturer and Product: 

a. Sargent as required to match Existing Keso key system 

2. Acceptable Manufacturers and Products: 

a. No Substitute 

B. Requirements: 

1. Provide cylinders/cores to match Owner’s existing key system, compliant with 

ANSI/BHMA A156.5; latest revision; cylinder face finished to match lockset, 

manufacturer’s series as indicated. Refer to “KEYING” article, herein. 

2.11 KEYING 

A. Scheduled System: 

1. Existing factory registered system: 

a. Provide cylinders/cores keyed into Owner’s existing factory registered keying system. 

Comply with guidelines in ANSI/BHMA A156.28, incorporating decisions made at 
keying conference. 
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2.12 KEY CONTROL SYSTEM 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Telkee 

2. Acceptable Manufacturers: 

a. HPC 
b. Lund 

B. Requirements: 

1. Provide key control system, including envelopes, labels, tags with self-locking key clips, 
receipt forms, 3-way visible card index, temporary markers, permanent markers, and 
standard metal cabinet, all as recommended by system manufacturer, with capacity for 
150% of number of locks required for Project. 

a. Provide complete cross index system set up by hardware supplier, and place keys on 
markers and hooks in cabinet as determined by final key schedule. 

b. Provide hinged-panel type cabinet for wall mounting. 

2.13 DOOR CLOSERS 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. LCN 4040XP series 

2. Acceptable Manufacturers and Products: 

a. Corbin-Russwin DC8000 series 
b. Sargent 281 series 

B. Requirements: 

1. Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements by BHMA 
certified independent testing laboratory. ISO 9000 certify closers. Stamp units with date 
of manufacture code. 

2. Provide door closers with fully hydraulic, full rack and pinion action with high strength cast 
iron cylinder, and full complement bearings at shaft. 

3. Cylinder Body: 1-1/2-inch (38 mm) diameter with 5/8-inch (16 mm) diameter double heat-
treated pinion journal. 

4. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal 
closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F. 

5. Spring Power: Continuously adjustable over full range of closer sizes, and providing 
reduced opening force as required by accessibility codes and standards. 
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6. Hydraulic Regulation: By tamper-proof, non-critical valves, with separate adjustment for 
latch speed, general speed, and backcheck. 

7. Provide closers with solid forged steel main arms and factory assembled heavy-duty 
forged forearms for parallel arm closers. 

8. Pressure Relief Valve (PRV) Technology: Not permitted. 
9. Finish for Closer Cylinders, Arms, Adapter Plates, and Metal Covers: Powder coating 

finish which has been certified to exceed 100 hours salt spray testing as described in 
ANSI Standard A156.4 and ASTM B117, or has special rust inhibitor (SRI). 

10. Provide special templates, drop plates, mounting brackets, or adapters for arms as 
required for details, overhead stops, and other door hardware items interfering with closer 
mounting. 

2.14 DOOR TRIM 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Elmes 
b. Trimco 
c. Burns 
d. Rockwood 

B. Requirements: 

1. Provide push plates, push bars, pull plates, pulls, and hands-free reversible door pulls 
with diameter and length as scheduled. 

2.15 PROTECTION PLATES 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Trimco 
b. Rockwood 

B. Requirements: 

1. Provide protection plates with a minimum of 0.050 inch (1 mm) thick, beveled four edges 
as scheduled. Furnish with sheet metal or wood screws, finished to match plates. 
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2. Sizes plates 2 inches (51 mm) less width of door on single doors, pairs of doors with a 
mullion, and doors with edge guards. Size plates 1 inch (25 mm) less width of door on 
pairs without a mullion or edge guards. 

3. At fire rated doors, provide protection plates over 16 inches high with UL label. 

2.16 OVERHEAD STOPS AND OVERHEAD STOP/HOLDERS 

A. Manufacturers: 

1. Scheduled Manufacturers: 

a. Glynn-Johnson 

2. Acceptable Manufacturers: 

a. Rixson 
b. Sargent 
c. ABH 

B. Requirements: 

1. Provide overhead stop at any door where conditions do not allow for a wall stop or floor 
stop presents tripping hazard. 

2. Provide friction type at doors without closer and positive type at doors with closer. 

2.17 DOOR STOPS AND HOLDERS 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Trimco 
b. Burns 
c. Rockwood 

B. Provide door stops at each door leaf: 

1. Provide wall stops wherever possible. Provide concave type where lockset has a push 
button of thumbturn. 

2. Where a wall stop cannot be used, provide universal floor stops. 
3. Where wall or floor stop cannot be used, provide overhead stop. 
4. Provide roller bumper where doors open into each other and overhead stop cannot be 

used. 
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2.18 THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND 
GASKETING 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Zero International 

2. Acceptable Manufacturers: 

a. National Guard 
b. Reese 
c. Legacy 
d. Pemko 

B. Requirements: 

1. Provide thresholds, weather-stripping, and gasketing systems as specified and per 
architectural details. Match finish of other items. 

2. Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control door 
assemblies are required, provide door hardware that meets requirements of assemblies 
tested according to UL 1784 and installed in compliance with NFPA 105. 

3. Provide door sweeps, seals, astragals, and auto door bottoms only of type where resilient 
or flexible seal strip is easily replaceable and readily available. 

4. Size thresholds 1/2 inch (13 mm) high by 5 inches (127 mm) wide by door width unless 
otherwise specified in the hardware sets or detailed in the drawings. 

2.19 SILENCERS 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Burns 
b. Rockwood 
c. Trimco 

B. Requirements: 

1. Provide ''push-in'' type silencers for hollow metal or wood frames. 
2. Provide one silencer per 30 inches (762 mm) of height on each single frame, and two for 

each pair frame. 
3. Omit where gasketing is specified. 

2.20 MAGNETIC HOLDERS 
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A. Manufacturers: 

1. Scheduled Manufacturer: 

a. LCN 

2. Acceptable Manufacturers: 

a. Rixson 
b. Sargent 

B. Requirements: 

1. Provide wall or floor mounted electromagnetic door release as specified with minimum of 
25 pounds of holding force. Coordinate projection of holder and armature with other 
hardware and wall conditions to ensure that door sits parallel to wall when fully open. 
Connect magnetic holders on fire-rated doors into the fire control panel for fail-safe 
operation. 

2.21 DOOR POSITION SWITCHES 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Schlage 

2. Acceptable Manufacturers: 

a. GE-Interlogix 
b. Sargent 

B. Requirements: 

1. Provide recessed or surface mounted type door position switches as specified. 
2. Coordinate door and frame preparations with door and frame suppliers. If switches are 

being used with magnetic locking device, provide minimum of 4 inches (102 mm) 
between switch and magnetic locking device. 

2.22 FINISHES 

A. FINISH: BHMA 626/652 (US26D); EXCEPT: 

1. Hinges at Exterior Doors: BHMA 630 (US32D) 
2. Aluminum Geared Continuous Hinges: BHMA 628 (US28) 
3. Push Plates, Pulls, and Push Bars: BHMA 630 (US32D) 
4. Protection Plates: BHMA 630 (US32D) 
5. Overhead Stops and Holders: BHMA 630 (US32D) 
6. Door Closers: Powder Coat to Match 
7. Wall Stops: BHMA 630 (US32D) 
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8. Latch Protectors: BHMA 630 (US32D) 
9. Weatherstripping: Clear Anodized Aluminum 
10. Thresholds: Mill Finish Aluminum 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Prior to installation of hardware, examine doors and frames, with Installer present, for 
compliance with requirements for installation tolerances, labeled fire-rated door assembly 
construction, wall and floor construction, and other conditions affecting performance. Verify 
doors, frames, and walls have been properly reinforced for hardware installation. 

B. Field verify existing doors and frames receiving new hardware and existing conditions 
receiving new openings. Verify that new hardware is compatible with existing door and frame 
preparation and existing conditions. 

C. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation. 

D. Submit a list of deficiencies in writing and proceed with installation only after unsatisfactory 
conditions have been corrected. 

3.02 PREPARATION 

A. Where on-site modification of doors and frames is required: 

1. Carefully remove existing door hardware and components being reused. Clean, protect, 
tag, and store in accordance with storage and handling requirements specified herein. 

2. Field modify and prepare existing doors and frames for new hardware being installed. 
3. When modifications are exposed to view, use concealed fasteners, when possible. 
4. Prepare hardware locations and reinstall in accordance with installation requirements for 

new door hardware and with: 

a. Steel Doors and Frames: For surface applied door hardware, drill and tap doors and 
frames according to ANSI/SDI A250.6. 

b. Wood Doors: DHI WDHS.5 ''Recommended Hardware Reinforcement Locations for 

Mineral Core Wood Flush Doors.'' 

c. Doors in rated assemblies: NFPA 80 for restrictions on on-site door hardware 

preparation. 

3.03 INSTALLATION 

A. Mount door hardware units at heights to comply with the following, unless otherwise indicated 
or required to comply with governing regulations. 

1. Standard Steel Doors and Frames: ANSI/SDI A250.8. 

2. Custom Steel Doors and Frames: HMMA 831. 

3. Interior Architectural Wood Flush Doors: ANSI/WDMA I.S. 1A 
4. Installation Guide for Doors and Hardware: DHI TDH-007-20 
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B. Install door hardware in accordance with NFPA 80, NFPA 101 and provide post-install 
inspection, testing as specified in section 1.03.E unless otherwise required to comply with 
governing regulations. 

C. Install each hardware item in compliance with manufacturer's instructions and 
recommendations, using only fasteners provided by manufacturer. 

D. Do not install surface mounted items until finishes have been completed on substrate. Protect 
all installed hardware during painting. 

E. Set units level, plumb and true to line and location. Adjust and reinforce attachment substrate 
as necessary for proper installation and operation. 

F. Drill and countersink units that are not factory prepared for anchorage fasteners. Space 
fasteners and anchors according to industry standards. 

G. Install operating parts so they move freely and smoothly without binding, sticking, or 
excessive clearance. 

H. Hinges: Install types and in quantities indicated in door hardware schedule but not fewer than 
quantity recommended by manufacturer for application indicated. 

I. Wiring: Coordinate with Division 26, ELECTRICAL and Division 28 ELECTRONIC SAFETY 
AND SECURITY sections for: 

1. Conduit, junction boxes and wire pulls. 
2. Connections to and from power supplies to electrified hardware. 
3. Connections to fire/smoke alarm system and smoke evacuation system. 
4. Connection of wire to door position switches and wire runs to central room or area, as 

directed by Architect. 
5. Connections to panel interface modules, controllers, and gateways. 
6. Testing and labeling wires with Architect's opening number. 

J. Key Control System: Tag keys and place them on markers and hooks in key control system 
cabinet, as determined by final keying schedule. 

K. Door Closers: Mount closers on room side of corridor doors, inside of exterior doors, and stair 
side of stairway doors from corridors. Mount closers so they are not visible in corridors, 
lobbies and other public spaces unless approved by Architect. 

L. Power Supplies: Locate power supplies as indicated or, if not indicated, above accessible 
ceilings or in equipment room, or alternate location as directed by Architect. 

M. Thresholds: Set thresholds in full bed of sealant complying with requirements specified in 

Division 07 Section ''Joint Sealants.'' 

N. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door 
hardware schedule. Do not mount floor stops where they may impede traffic or present 
tripping hazard. 

O. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame. 
P. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed. 
Q. Door Bottoms and Sweeps: Apply to bottom of door, forming seal with threshold when door is 

closed. 

3.04 ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

1. Spring Hinges: Adjust to achieve positive latching when door can close freely from an 
open position of 30 degrees. 
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2. Electric Strikes: Adjust horizontal and vertical alignment of keeper to properly engage 
lock bolt. 

3. Door Closers: Adjust sweep period to comply with accessibility requirements and 
requirements of authorities having jurisdiction. 

B. Occupancy Adjustment: Approximately three to six months after date of Substantial 
Completion, examine and readjust each item of door hardware, including adjusting operating 
forces, as necessary to ensure function of doors and door hardware. 

3.05 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 
B. Clean operating items per manufacturer's instructions to restore proper function and finish. 
C. Provide final protection and maintain conditions that ensure door hardware is without damage 

or deterioration at time of Substantial Completion. 

3.06 DOOR HARDWARE SCHEDULE 

A. The intent of the hardware specification is to specify the hardware for interior and exterior 
doors, and to establish a type, continuity, and standard of quality. However, it is the door 
hardware supplier's responsibility to thoroughly review existing conditions, schedules, 
specifications, drawings, and other Contract Documents to verify the suitability of the 
hardware specified. 

B. Discrepancies, conflicting hardware, and missing items are to be brought to the attention of 
the architect with corrections made prior to the bidding process. Omitted items not included in 
a hardware set should be scheduled with the appropriate additional hardware required for 
proper application. 

C. Hardware items are referenced in the following hardware schedule. Refer to the above 
specifications for special features, options, cylinders/keying, and other requirements. 

D. Hardware Sets: 
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72884 X-41643 Version 2 

Hardware Group No. EXT-01 

For use on Door #(s): 

1170B S3-1000A     

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

2 EA CONT. HINGE 112HD EPT   628 IVE 

2 EA POWER TRANSFER EPT10   689 VON 

1 EA REMOVABLE MULLION KR4954   689 VON 

1 EA ELEC PANIC HARDWARE RX-QEL-98-DT-SNB 24 VDC   626 VON 

1 EA ELEC PANIC HARDWARE RX-QEL-98-NL-SNB 24 VDC   626 VON 

1 EA RIM CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA MORTISE CYLINDER - 
MULLION 

AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

2 EA SURFACE CLOSER 4040XP SCUSH MC TBSRT   689 LCN 

1 EA MULLION SEAL 8780NBK PSA   BK ZER 

2 EA DOOR SWEEP 39A   A ZER 

1 EA THRESHOLD 566A-223   A ZER 

1 EA CREDENTIAL READER BY SECURITY PROVIDER     

2 EA DOOR CONTACT 679-05   WHT SCE 

1 EA POWER SUPPLY PS902 900-2RS 120/240 VAC   LGR SCE 

1 EA WIRING DIAGRAM AS REQUIRED    DLR 

1 EA  WEATHERSTRIP BY 
DOOR/FRAME 
MANUFACTURER 

    

1. THE HARDWARE SUPPLIER SHALL COORDINATE THE ELECTRIFIED HARDWARE WITH ALL 
RELATED TRADES. 
 
2. DOOR FUNCTION:  DOORS NORMALLY CLOSED AND LOCKED. ENTRY BY KEY. PRESENTING 
VALID CREDENTIAL AT READER WILL RETRACT LATCHBOLT AND ALLOW FOR ENTRY. DOOR 
ALWAYS AVAILABLE FOR FREE EGRESS. DOOR MAY BE ELECTRICALLY DOGGED FOR ENTRY. 
 
3. CREDENTIALS, READER, AND CONNECTIONS TO THE OWNER'S NETWORK PROVIDED BY 
ACCESS CONTROL PROVIDER. ALL OTHER WORK PROVIDED BY ELECTRICAL CONTRACTOR. 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0201.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0115.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8780N_DATA_SHEET_112826.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_39_DATA_SHEET_112652.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_566_DATA_SHEET_012549.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCE_0061.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCE_0087.PDF
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Hardware Group No. EXT-02 

For use on Door #(s): 

1100C 1100D     

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA CONT. HINGE 112HD   628 IVE 

1 EA CONT. HINGE 112HD EPT   628 IVE 

1 EA POWER TRANSFER EPT10   689 VON 

1 EA REMOVABLE MULLION KR4954   689 VON 

1 EA PANIC HARDWARE LD-98-EO-SNB   626 VON 

1 EA ELEC PANIC HARDWARE RX-QEL-98-NL-SNB 24 VDC   626 VON 

1 EA RIM CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA MORTISE CYLINDER - 
MULLION 

AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

2 EA SURFACE CLOSER 4040XP SCUSH MC TBSRT   689 LCN 

1 EA MULLION SEAL 8780NBK PSA   BK ZER 

2 EA DOOR SWEEP 39A   A ZER 

1 EA THRESHOLD 566A-223   A ZER 

1 EA CREDENTIAL READER BY SECURITY PROVIDER     

2 EA DOOR CONTACT 679-05   WHT SCE 

1 EA POWER SUPPLY PS902 900-2RS 120/240 VAC   LGR SCE 

1 EA WIRING DIAGRAM AS REQUIRED    DLR 

1 EA  WEATHERSTRIP BY 
DOOR/FRAME 
MANUFACTURER 

    

1. THE HARDWARE SUPPLIER SHALL COORDINATE THE ELECTRIFIED HARDWARE WITH ALL 
RELATED TRADES. 
 
2. DOOR FUNCTION:  DOORS NORMALLY CLOSED AND LOCKED. ENTRY BY KEY. PRESENTING 
VALID CREDENTIAL AT READER WILL RETRACT LATCHBOLT AND ALLOW FOR ENTRY. DOOR 
ALWAYS AVAILABLE FOR FREE EGRESS. 
 
3. CREDENTIALS, READER, AND CONNECTIONS TO THE OWNER'S NETWORK PROVIDED BY 
ACCESS CONTROL PROVIDER. ALL OTHER WORK PROVIDED BY ELECTRICAL CONTRACTOR. 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0201.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0115.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8780N_DATA_SHEET_112826.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_39_DATA_SHEET_112652.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_566_DATA_SHEET_012549.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCE_0061.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCE_0087.PDF
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Hardware Group No. EXT-03 

For use on Door #(s): 

1170A      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

2 EA CONT. HINGE 112HD   628 IVE 

1 EA REMOVABLE MULLION KR4954   689 VON 

1 EA PANIC HARDWARE CDSI-98-DT-SNB   626 VON 

1 EA PANIC HARDWARE CDSI-98-NL-SNB   626 VON 

1 EA RIM CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA MORTISE CYLINDER - 
MULLION 

AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

2 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

2 EA SURFACE CLOSER 4040XP SCUSH MC TBSRT   689 LCN 

1 EA MULLION SEAL 8780NBK PSA   BK ZER 

1 EA WEATHERSTRIPPING PROVIDED BY DOOR 
MANUFACTURER 

    

2 EA DOOR SWEEP 39A   A ZER 

1 EA THRESHOLD 566A-223   A ZER 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0115.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8780N_DATA_SHEET_112826.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_39_DATA_SHEET_112652.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_566_DATA_SHEET_012549.PDF
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Hardware Group No. EXT-04 

For use on Door #(s): 

1100E      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA CONT. HINGE 112HD EPT   628 IVE 

1 EA POWER TRANSFER EPT10   689 VON 

1 EA ELEC PANIC HARDWARE RX-QEL-98-NL-SNB 24 VDC   626 VON 

1 EA RIM CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP SCUSH MC TBSRT   689 LCN 

1 EA WEATHERSTRIPPING PROVIDED BY DOOR 
MANUFACTURER 

    

1 EA DOOR SWEEP 39A   A ZER 

1 EA THRESHOLD 566A-223   A ZER 

1 EA CREDENTIAL READER BY SECURITY PROVIDER     

1 EA DOOR CONTACT 679-05   WHT SCE 

1 EA POWER SUPPLY PS902 900-2RS 120/240 VAC   LGR SCE 

1 EA WIRING DIAGRAM AS REQUIRED    DLR 

1. THE HARDWARE SUPPLIER SHALL COORDINATE THE ELECTRIFIED HARDWARE WITH ALL 
RELATED TRADES.     2. DOOR FUNCTION:  DOORS NORMALLY CLOSED AND LOCKED. 
PRESENTING VALID CREDENTIAL AT READER WILL RETRACT LATCHBOLT AND ALLOW FOR 
ENTRY. DOOR ALWAYS AVAILABLE FOR FREE EGRESS.   3. CREDENTIALS, READER, AND 
CONNECTIONS TO THE OWNER'S NETWORK PROVIDED BY ACCESS CONTROL PROVIDER. ALL 
OTHER WORK PROVIDED BY ELECTRICAL CONTRACTOR. 

 

Hardware Group No. EXT-05 

For use on Door #(s): 

B014A      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

2 EA CONT. HINGE 112HD   628 IVE 

2 EA MANUAL FLUSH BOLT FB458   626 IVE 

1 EA DUST PROOF STRIKE DP2   626 IVE 

1 EA PANIC HARDWARE 9875-NL-SNB   626 VON 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

2 EA SURFACE CLOSER 4040XP SCUSH MC TBSRT   689 LCN 

2 EA KICK PLATE 8400 10" X 1" LDW B-CS   630 IVE 

1 EA GASKETING 188SBK PSA   BK ZER 

2 EA MEETING STILE 328AA-S   AA ZER 

2 EA DOOR SWEEP 39A   A ZER 

1 EA THRESHOLD 655A-223   A ZER 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0201.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_39_DATA_SHEET_112652.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_566_DATA_SHEET_012549.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCE_0061.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCE_0087.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0097.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0098.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_188S_DATA_SHEET_112809.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_328_DATA_SHEET_112740.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_39_DATA_SHEET_112652.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_655_DATA_SHEET_012525.PDF
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Hardware Group No. EXT-06 

For use on Door #(s): 

1157B 1157D 1186E B014 S2-B S4-1100A 

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA CONT. HINGE 112HD   628 IVE 

1 EA PANIC HARDWARE LD-98-NL-SNB   626 VON 

1 EA RIM CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP SCUSH MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

1 EA GASKETING 188SBK PSA   BK ZER 

1 EA DOOR SWEEP 39A   A ZER 

1 EA THRESHOLD 566A-223   A ZER 

 

Hardware Group No. EXT-07 

For use on Door #(s): 

1200G 1200H     

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA CONT. HINGE 112HD   628 IVE 

1 EA DBL CYLINDER 
DEADLOCK 

8222 x INDICATOR   626 SAR 

1 EA PUSH/PULL BAR 9190EZHD-12"-NO   630-
316 

IVE 

1 EA OH STOP 100S   630 GLY 

1 EA SURFACE CLOSER 4040XP MC TBSRT   689 LCN 

1 EA WEATHERSTRIPPING PROVIDED BY DOOR 
MANUFACTURER 

    

1 EA DOOR SWEEP 39A   A ZER 

1 EA THRESHOLD 655A-223   A ZER 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_188S_DATA_SHEET_112809.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_39_DATA_SHEET_112652.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_566_DATA_SHEET_012549.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/GLY_0004.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_39_DATA_SHEET_112652.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_655_DATA_SHEET_012525.PDF
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Hardware Group No. EXT-08 

For use on Door #(s): 

1173A      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA CONT. HINGE 112HD EPT   628 IVE 

1 EA POWER TRANSFER EPT10   689 VON 

1 EA ELEC PANIC HARDWARE RX-QEL-98-NL-SNB 24 VDC   626 VON 

1 EA RIM CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP SCUSH MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

1 EA GASKETING 188SBK PSA   BK ZER 

1 EA DOOR SWEEP 39A   A ZER 

1 EA THRESHOLD 566A-223   A ZER 

1 EA CREDENTIAL READER BY SECURITY PROVIDER     

1 EA DOOR CONTACT 679-05   WHT SCE 

1 EA POWER SUPPLY PS902 900-2RS 120/240 VAC   LGR SCE 

1 EA WIRING DIAGRAM AS REQUIRED    DLR 

1. THE HARDWARE SUPPLIER SHALL COORDINATE THE ELECTRIFIED HARDWARE WITH ALL 
RELATED TRADES.     2. DOOR FUNCTION:  DOORS NORMALLY CLOSED AND LOCKED. 
PRESENTING VALID CREDENTIAL AT READER WILL RETRACT LATCHBOLT AND ALLOW FOR 
ENTRY. DOOR ALWAYS AVAILABLE FOR FREE EGRESS.   3. CREDENTIALS, READER, AND 
CONNECTIONS TO THE OWNER'S NETWORK PROVIDED BY ACCESS CONTROL PROVIDER. ALL 
OTHER WORK PROVIDED BY ELECTRICAL CONTRACTOR. 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0201.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_188S_DATA_SHEET_112809.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_39_DATA_SHEET_112652.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_566_DATA_SHEET_012549.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCE_0061.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCE_0087.PDF
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Hardware Group No. INT-01 

For use on Door #(s): 

1170C      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

2 EA CONT. HINGE 112HD EPT   628 IVE 

2 EA POWER TRANSFER EPT10   689 VON 

1 EA REMOVABLE MULLION KR4954   689 VON 

1 EA ELEC PANIC HARDWARE RX-QEL-98-DT-SNB 24 VDC   626 VON 

1 EA ELEC PANIC HARDWARE RX-QEL-98-NL-SNB 24 VDC   626 VON 

1 EA RIM CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA MORTISE CYLINDER - 
MULLION 

AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

2 EA SURFACE CLOSER 4040XP SCUSH MC TBSRT   689 LCN 

1 EA MULLION SEAL 8780NBK PSA   BK ZER 

1 EA REMOTE RELEASE BY SECURITY PROVIDER     

1 EA CREDENTIAL READER BY SECURITY PROVIDER     

2 EA DOOR CONTACT 679-05   WHT SCE 

1 EA POWER SUPPLY PS902 900-2RS 120/240 VAC   LGR SCE 

1 EA WIRING DIAGRAM AS REQUIRED    DLR 

1. THE HARDWARE SUPPLIER SHALL COORDINATE THE ELECTRIFIED HARDWARE WITH ALL 
RELATED TRADES. 
 
2. DOOR FUNCTION:  DOORS NORMALLY CLOSED AND LOCKED. ENTRY BY KEY. VALID 
CREDENTIAL WILL RETRACT LATCHBOLT. DOOR MAY BE ELECTRICALLY UNLOCKED AND 
DOGGED FOR FREE ENTRY. REMOTE RELEASE AT RECEPTION TO ALLOW ENTRY. DOOR 
ALWAYS AVAILABLE FOR FREE EGRESS. 
 
3. CONNECTIONS TO THE OWNER'S NETWORK PROVIDED BY ACCESS CONTROL PROVIDER. 
ALL OTHER WORK PROVIDED BY ELECTRICAL CONTRACTOR. 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0201.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0115.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8780N_DATA_SHEET_112826.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCE_0061.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCE_0087.PDF
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Hardware Group No. INT-02 

For use on Door #(s): 

1170D      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

2 EA CONT. HINGE 112HD   628 IVE 

1 EA REMOVABLE MULLION KR4954   689 VON 

1 EA PANIC HARDWARE CDSI-98-DT-SNB   626 VON 

1 EA PANIC HARDWARE CDSI-98-NL-SNB   626 VON 

1 EA RIM CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA MORTISE CYLINDER - 
MULLION 

AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

2 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

2 EA SURFACE CLOSER 4040XP SCUSH MC TBSRT   689 LCN 

1 EA MULLION SEAL 8780NBK PSA   BK ZER 

 

Hardware Group No. INT-03 

For use on Door #(s): 

1193     

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA CONT. HINGE 112HD   628 IVE 

1 EA CLASSROOM INTRUDER 
LOCK 

8238  LE2 L   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA ELECTRIC STRIKE 6400 FSE 12/24 VAC/VDC   630 VON 

1 EA SURFACE CLOSER 4040XP SCUSH MC TBSRT   689 LCN 

1 EA CREDENTIAL READER BY SECURITY PROVIDER     

1 EA POWER SUPPLY PS902 120/240 VAC   LGR SCE 

1 EA WIRING DIAGRAM AS REQUIRED    DLR 

1. THE HARDWARE SUPPLIER SHALL COORDINATE THE ELECTRIFIED HARDWARE WITH ALL 
RELATED TRADES. 
2. DOOR FUNCTION:  DOOR NORMALLY CLOSED AND LOCKED. CREDENTIAL READER TO 
RELEASE ELECTRIC STRIKE AND ALLOW FOR ENTRY INTO CORRIDOR. 
3. CONNECTIONS TO THE OWNER'S NETWORK PROVIDED BY ACCESS CONTROL PROVIDER. 
ALL OTHER WORK PROVIDED BY ELECTRICAL CONTRACTOR. 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0115.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8780N_DATA_SHEET_112826.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0195.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCE_0087.PDF
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Hardware Group No. INT-03.1 

For use on Door #(s): 

1164      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA CONT. HINGE 112HD   628 IVE 

1 EA CLASSROOM INTRUDER 

LOCK 

8238  LE2 L   626 SAR 

2 EA MORTISE CYLINDER AS REQUIRED TO MATCH 

EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP SCUSH MC TBSRT   689 LCN 

 

Hardware Group No. INT-04 

For use on Door #(s): 

1171 1173     

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA CONT. HINGE 112HD   628 IVE 

1 EA CLASSROOM INTRUDER 
LOCK 

8238  LE2 L   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA ELECTRIC STRIKE 6400 FSE 12/24 VAC/VDC   630 VON 

1 EA SURFACE CLOSER 4040XP SCUSH MC TBSRT   689 LCN 

1 EA REMOTE RELEASE BY SECURITY PROVIDER     

1 EA CREDENTIAL READER BY SECURITY PROVIDER     

1 EA POWER SUPPLY PS902 120/240 VAC   LGR SCE 

1 EA WIRING DIAGRAM AS REQUIRED    DLR 

1. THE HARDWARE SUPPLIER SHALL COORDINATE THE ELECTRIFIED HARDWARE WITH ALL 
RELATED TRADES. 
2. DOOR FUNCTION:  DOOR NORMALLY CLOSED AND LOCKED. CREDENTIAL READER TO 
RELEASE ELECTRIC STRIKE AND ALLOW FOR ENTRY INTO CORRIDOR. 
3. CONNECTIONS TO THE OWNER'S NETWORK PROVIDED BY ACCESS CONTROL PROVIDER. 
ALL OTHER WORK PROVIDED BY ELECTRICAL CONTRACTOR. 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0195.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCE_0087.PDF


McMillan Pazdan Smith Architecture 

MPS Project No. 020420.00 

 

Spartanburg District Five 

James F. Byrnes High School 

Phase 2 Academic Wing Addition 

Duncan, South Carolina 

 

 08 71 00  - DOOR HARDWARE 

Page 31 of 51 
 

Hardware Group No. INT-05 

For use on Door #(s): 

1200A 1200B     

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA CLASSROOM LOCK 8237  LE2 L   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA FLOOR STOP FS444 
(CONFIRM USAGE. PROVIDE 
WALL STOP IF POSSIBLE) 

  626 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

Hardware Group No. INT-06 

For use on Door #(s): 

1051A 1052A 1052B 1180A 1180B 1184C 

1186A 1186B 1210A 1212C   

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA CLASSROOM LOCK 8237  LE2 L   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA WALL STOP WS406/407CCV   630 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

Hardware Group No. INT-07 

For use on Door #(s): 

1045B 1050 1051 1142 1159 1175 

1176 1177 1178 1182 1184 1184B 

1185 1186D 1190B 1194A 1194B 1202 

1206 1222 1224 1225   

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA OFFICE LOCK 8205  LE2 L   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA WALL STOP WS406/407CCV   630 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0133.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
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Hardware Group No. INT-08 

For use on Door #(s): 

1045A 1192     

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA OFFICE LOCK 8205  LE2 L   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA FLOOR STOP FS444 
(CONFIRM USAGE. PROVIDE 
WALL STOP IF POSSIBLE) 

  626 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

Hardware Group No. INT-09 

For use on Door #(s): 

1146C      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 

1 EA STOREROOM LOCK 8204  LE2 L   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP EDA MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

1 EA WALL STOP WS406/407CCV   630 IVE 

1 EA GASKETING 488SBK PSA   BK ZER 

 

Hardware Group No. INT-10 

For use on Door #(s): 

1062A 1181 1183 1186C 1191 1216A 

1216B      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA PRIVACY W/ KEY 8225 LE2 L X INDICATOR   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

1 EA WALL STOP WS406/407CCV   630 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0133.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_488S_DATA_SHEET_112815.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
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Hardware Group No. INT-11 

For use on Door #(s): 

1100G 1241B     

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 

1 EA STOREROOM LOCK 8204  LE2 L   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP SCUSH MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

1 EA GASKETING 488SBK PSA   BK ZER 

 

Hardware Group No. INT-12 

For use on Door #(s): 

1100H 1241C     

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

2 EA SPRING HINGE 3SP1 4.5 X 4.5   652 IVE 

3 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 

3 EA MAGNETIC CATCH 327   673 IVE 

CONFIRM QUANTITIES REQUIRED FOR DOOR SIZE. 

 

Hardware Group No. INT-13 

For use on Door #(s): 

1041 1041M 1046M 1049 1053 1054M 

1147A 1156 1157A 1179 1220 1221 

1223 1240     

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA STOREROOM LOCK 8251  LE2 L   626 SAR 

1 EA SURFACE CLOSER 4040XP MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

1 EA WALL STOP WS406/407CCV   630 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_488S_DATA_SHEET_112815.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0249.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0188.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
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Hardware Group No. INT-14 

For use on Door #(s): 

1143 1143B 1145 1145B 1146 1146D 

1148 1149 1149B 1150 1150C 1151 

1151B 1152 1152C 1154 1154C 1160 

1160B 1162 1162B    

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 

1 EA FIRE EXIT HARDWARE 98-L-F-2SI-06-SNB   626 VON 

2 EA RIM CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP EDA MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

1 EA WALL STOP WS406/407CCV   630 IVE 

1 EA GASKETING 488SBK PSA   BK ZER 

 

Hardware Group No. INT-15 

For use on Door #(s): 

1100B      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

6 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 

1 EA FIRE EXIT HARDWARE 9827-EO-F-LBRAFL-499F-SNB   626 VON 

1 EA FIRE EXIT HARDWARE 9827-L-F-LBR-06-499F-SNB   626 VON 

1 EA RIM CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

2 EA SURFACE CLOSER 4040XP EDA MC TBSRT   689 LCN 

2 EA KICK PLATE 8400 10" X 1" LDW B-CS   630 IVE 

2 EA MAGNET SEM7850 12V/24V/120V   689 LCN 

1 EA GASKETING 488SBK PSA   BK ZER 

1 EA MEETING STILE 381A   A ZER 

1. THE HARDWARE SUPPLIER SHALL COORDINATE THE ELECTRIFIED HARDWARE WITH ALL 
RELATED TRADES.   2. DOOR FUNCTION:  DOOR MAY BE HELD OPEN BY HOLD OPEN CLOSER. 
ACTIVATION OF FIRE ALARM WILL RELEASE HOLDER AND CLOSE DOORS.   3.  COORDINATE 
WITH ELECTRICAL CONTRACTOR AND FIRE SYSTEMS. 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_488S_DATA_SHEET_112815.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_0030.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_488S_DATA_SHEET_112815.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_381_DATA_SHEET_112690.PDF


McMillan Pazdan Smith Architecture 

MPS Project No. 020420.00 

 

Spartanburg District Five 

James F. Byrnes High School 

Phase 2 Academic Wing Addition 

Duncan, South Carolina 

 

 08 71 00  - DOOR HARDWARE 

Page 35 of 51 
 

Hardware Group No. INT-16 

For use on Door #(s): 

S3-1000 S3-1100 S3-1200    

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

6 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 

1 EA FIRE EXIT HARDWARE 9827-EO-F-LBRAFL-499F-SNB   626 VON 

1 EA FIRE EXIT HARDWARE 9827-L-BE-F-LBR-06-499F   626 VON 

2 EA SURFACE CLOSER 4040XP MC TBSRT   689 LCN 

2 EA KICK PLATE 8400 10" X 1" LDW B-CS   630 IVE 

2 EA MAGNET SEM7850 12V/24V/120V   689 LCN 

1 EA GASKETING 488SBK PSA   BK ZER 

1 EA OVERLAPPING 
ASTRAGAL 

AS REQUIRED BY DOOR MFR.     

1. THE HARDWARE SUPPLIER SHALL COORDINATE THE ELECTRIFIED HARDWARE WITH ALL 
RELATED TRADES.   2. DOOR FUNCTION:  DOOR MAY BE HELD OPEN BY HOLD OPEN CLOSER. 
ACTIVATION OF FIRE ALARM WILL RELEASE HOLDER AND CLOSE DOORS.   3.  COORDINATE 
WITH ELECTRICAL CONTRACTOR AND FIRE SYSTEMS. 

 

Hardware Group No. INT-17 

For use on Door #(s): 

1046 1048 1054 1058 1060A 1060B 

1144 1158 1188B 1200C 1200D 1201 

1203 1205 1207 1208A 1208B 1209 

1211 1213 1215 1226 1230  

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA CLASSROOM INTRUDER 
LOCK 

8238  LE2 L   626 SAR 

2 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA WALL STOP WS406/407CCV   630 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_0030.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_488S_DATA_SHEET_112815.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
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Hardware Group No. INT-18 

For use on Door #(s): 

1056 1190A 1195    

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA STOREROOM LOCK 8204  LE2 L   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA WALL STOP WS406/407CCV   630 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

Hardware Group No. INT-19 

For use on Door #(s): 

1141M      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA STOREROOM LOCK 8204  LE2 L   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

1 EA FLOOR STOP FS444 
(CONFIRM USAGE. PROVIDE 
WALL STOP IF POSSIBLE) 

  626 IVE 

1 EA GASKETING 488SBK PSA   BK ZER 

 

Hardware Group No. INT-20 

For use on Door #(s): 

1148C      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 

1 EA FIRE EXIT HARDWARE 98-L-F-2SI-06-SNB   626 VON 

2 EA RIM CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP SCUSH MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

1 EA GASKETING 488SBK PSA   BK ZER 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0133.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_488S_DATA_SHEET_112815.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_488S_DATA_SHEET_112815.PDF
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Hardware Group No. INT-21 

For use on Door #(s): 

1055B 1055C 1158A 1158B 1184A 1214A 

1226A 1226B     

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA PRIVACY LOCK 8265 LE2 L X INDICATOR   626 SAR 

1 EA WALL STOP WS406/407CCV   630 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

Hardware Group No. INT-22 

For use on Door #(s): 

S2-1000 S2-1100 S2-1200 S4-1100 S4-1200  

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA FIRE EXIT HARDWARE 98-L-BE-F-06-SNB   626 VON 

1 EA SURFACE CLOSER 4040XP MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

1 EA MAGNET SEM7850 12V/24V/120V   689 LCN 

1 EA GASKETING 488SBK PSA   BK ZER 

1. THE HARDWARE SUPPLIER SHALL COORDINATE THE ELECTRIFIED HARDWARE WITH ALL 
RELATED TRADES.   2. DOOR FUNCTION:  DOOR MAY BE HELD OPEN BY MAGNETIC HOLD 
OPENS. ACTIVATION OF FIRE ALARM WILL RELEASE MAGNETS AND CLOSE DOORS.   3.  
COORDINATE WITH ELECTRICAL CONTRACTOR AND FIRE SYSTEMS. 

 

Hardware Group No. INT-23 

For use on Door #(s): 

1055M 1061 1157C    

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 

1 EA STOREROOM LOCK 8204  LE2 L   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP EDA MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

1 EA WALL STOP WS406/407CCV   630 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_0030.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_488S_DATA_SHEET_112815.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
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Hardware Group No. INT-24 

For use on Door #(s): 

1189      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 

1 EA PANIC HARDWARE 98-L-NL-06-SNB   626 VON 

2 EA RIM CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP SCUSH MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

1 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

Hardware Group No. INT-25 

For use on Door #(s): 

1055 1214 1229 1231 1232 1233 

1234 1235     

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA CLASSROOM INTRUDER 
LOCK 

8238  LE2 L   626 SAR 

2 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA FLOOR STOP FS444 
(CONFIRM USAGE. PROVIDE 
WALL STOP IF POSSIBLE) 

  626 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

Hardware Group No. INT-26 

For use on Door #(s): 

1144M 1147 1148M 1206A 1230M 1239 

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA STOREROOM LOCK 8204  LE2 L   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA OH STOP 90S   630 GLY 

1 EA SURFACE CLOSER 4040XP MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0133.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/GLY_0003.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF


McMillan Pazdan Smith Architecture 

MPS Project No. 020420.00 

 

Spartanburg District Five 

James F. Byrnes High School 

Phase 2 Academic Wing Addition 

Duncan, South Carolina 

 

 08 71 00  - DOOR HARDWARE 

Page 39 of 51 
 

Hardware Group No. INT-27 

For use on Door #(s): 

1200J      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 

1 EA PANIC HARDWARE CDSI-98-NL-SNB   626 VON 

2 EA RIM CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP SCUSH MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

Hardware Group No. INT-28 

For use on Door #(s): 

1042M 1049A 1060M 1063M 1143M 1149M 

1152M 1160M 1164M 1174M 1200M 1203M 

1204M 1207M 1208M 1209M 1213M 1228M 

1231M 1234M 1235M 1237   

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 

1 EA STOREROOM LOCK 8204  LE2 L   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP SCUSH MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

Hardware Group No. INT-29 

For use on Door #(s): 

1200 1200F     

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA CONT. HINGE 112HD   628 IVE 

1 EA PANIC HARDWARE CDSI-98-NL-SNB   626 VON 

2 EA RIM CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP SCUSH MC TBSRT   689 LCN 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0274~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
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Hardware Group No. INT-31 

For use on Door #(s): 

1062B 1158C     

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 

1 EA CLASSROOM LOCK 8237  LE2 L   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA OH STOP 90S   630 GLY 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

Hardware Group No. INT-32 

For use on Door #(s): 

1062C      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

6 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 

2 EA MANUAL FLUSH BOLT FB458   626 IVE 

1 EA DUST PROOF STRIKE DP2   626 IVE 

1 EA CLASSROOM LOCK 8237  LE2 L   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

2 EA OH STOP 90S   630 GLY 

2 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

Hardware Group No. INT-33 

For use on Door #(s): 

1042 1044 1052C 1052D 1062 1062D 

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 

1 EA PANIC HARDWARE 98-L-2SI-06-SNB   626 VON 

2 EA RIM CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP EDA MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

1 EA WALL STOP WS406/407CCV   630 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/GLY_0003.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0097.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0098.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/GLY_0003.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
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Hardware Group No. INT-34 

For use on Door #(s): 

1047B      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA HARDWARE BY MANUFACTURER     

 

Hardware Group No. INT-35 

For use on Door #(s): 

1186      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA CLASSROOM INTRUDER 
LOCK 

8238  LE2 L   626 SAR 

2 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA OH STOP 90S   630 GLY 

1 EA SURFACE CLOSER 4040XP MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

Hardware Group No. INT-36 

For use on Door #(s): 

1210 1227     

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA CLASSROOM INTRUDER 
LOCK 

8238  LE2 L   626 SAR 

2 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

1 EA WALL STOP WS406/407CCV   630 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/GLY_0003.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
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Hardware Group No. INT-37 

For use on Door #(s): 

1188A      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA CLASSROOM INTRUDER 
LOCK 

8238  LE2 L   626 SAR 

2 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

1 EA FLOOR STOP FS444 
(CONFIRM USAGE. PROVIDE 
WALL STOP IF POSSIBLE) 

  626 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

Hardware Group No. INT-38 

For use on Door #(s): 

1140 1146A 1148A 1150A 1160A 1162A 

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA CLASSROOM LOCK 8237  LE2 L   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP MC TBSRT   689 LCN 

1 EA FLOOR STOP FS444 
(CONFIRM USAGE. PROVIDE 
WALL STOP IF POSSIBLE) 

  626 IVE 

1 EA GASKETING 488SBK PSA   BK ZER 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0133.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0133.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_488S_DATA_SHEET_112815.PDF


McMillan Pazdan Smith Architecture 

MPS Project No. 020420.00 

 

Spartanburg District Five 

James F. Byrnes High School 

Phase 2 Academic Wing Addition 

Duncan, South Carolina 

 

 08 71 00  - DOOR HARDWARE 

Page 43 of 51 
 

Hardware Group No. INT-39 

For use on Door #(s): 

1143A 1145A 1146B 1148B 1149A 1150B 

1151A 1152A 1152B 1154A 1154B  

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA CLASSROOM LOCK 8237  LE2 L   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP MC TBSRT   689 LCN 

1 EA WALL STOP WS406/407CCV   630 IVE 

1 EA GASKETING 488SBK PSA   BK ZER 

 

Hardware Group No. INT-40 

For use on Door #(s): 

1043A 1047A 1063    

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

5 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 

1 EA ELECTRIC HINGE 5BB1 4.5 X 4.5 TW8   652 IVE 

1 EA CONST LATCHING BOLT FB61P   630 IVE 

1 EA DUST PROOF STRIKE DP2   626 IVE 

1 EA STOREROOM LOCK 8204  LE2 L   626 SAR 

1 EA ELECTRIC STRIKE 6223 FSE DSLC 12/16/24/28 
VAC/VDC 

  630 VON 

2 EA SURFACE CLOSER 4040XP EDA MC TBSRT   689 LCN 

2 EA KICK PLATE 8400 10" X 1" LDW B-CS   630 IVE 

2 EA WALL STOP WS406/407CCV   630 IVE 

2 EA SILENCER SR64/65 AS REQ   GRY IVE 

1 EA CREDENTIAL READER BY SECURITY PROVIDER     

1 EA POWER SUPPLY PS902 120/240 VAC   LGR SCE 

1 EA WIRING DIAGRAM AS REQUIRED    DLR 

1. THE HARDWARE SUPPLIER SHALL COORDINATE THE ELECTRIFIED HARDWARE WITH ALL 
RELATED TRADES.     2. DOOR FUNCTION:  DOOR NORMALLY CLOSED AND LOCKED. 
PRESENTING VALID CREDENTIAL AT READER WILL RELEASE ELECTRIC STRIKE AND ALLOW 
FOR ENTRY. DOOR ALWAYS AVAILABLE FOR FREE EGRESS.  3. CREDENTIALS, READER, AND 
CONNECTIONS TO THE OWNER'S NETWORK PROVIDED BY ACCESS CONTROL PROVIDER. ALL 
OTHER WORK PROVIDED BY ELECTRICAL CONTRACTOR. 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_488S_DATA_SHEET_112815.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0093.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0098.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0193.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCE_0087.PDF
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Hardware Group No. INT-41 

For use on Door #(s): 

1187      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA STOREROOM LOCK 8204  LE2 L   626 SAR 

1 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA ELECTRIC STRIKE 6400 FSE 12/24 VAC/VDC   630 VON 

1 EA OH STOP 90S   630 GLY 

1 EA SURFACE CLOSER 4040XP MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

1 EA SILENCER SR64/65 AS REQ   GRY IVE 

1 EA CREDENTIAL READER BY SECURITY PROVIDER     

1 EA POWER SUPPLY PS902 120/240 VAC   LGR SCE 

1 EA WIRING DIAGRAM AS REQUIRED    DLR 

1. THE HARDWARE SUPPLIER SHALL COORDINATE THE ELECTRIFIED HARDWARE WITH ALL 
RELATED TRADES. 
2. DOOR FUNCTION:  DOOR NORMALLY CLOSED AND LOCKED. PRESENTING VALID 
CREDENTIAL AT READER WILL RELEASE ELECTRIC STRIKE AND ALLOW FOR ENTRY. DOOR 
ALWAYS AVAILABLE FOR FREE EGRESS. 
3. CREDENTIALS, READER, AND CONNECTIONS TO THE OWNER'S NETWORK PROVIDED BY 
ACCESS CONTROL PROVIDER. ALL OTHER WORK PROVIDED BY ELECTRICAL CONTRACTOR. 

 

Hardware Group No. INT-42 

For use on Door #(s): 

1100A      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 

1 EA FIRE EXIT HARDWARE 98-L-F-2SI-06-SNB   626 VON 

2 EA RIM CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP EDA MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

1 EA MAGNET SEM7850 12V/24V/120V   689 LCN 

1 EA GASKETING 488SBK PSA   BK ZER 

1. THE HARDWARE SUPPLIER SHALL COORDINATE THE ELECTRIFIED HARDWARE WITH ALL 
RELATED TRADES.   2. DOOR FUNCTION:  DOOR MAY BE HELD OPEN BY MAGNETIC HOLD 
OPENS. ACTIVATION OF FIRE ALARM WILL RELEASE MAGNETS AND CLOSE DOORS.   3.  
COORDINATE WITH ELECTRICAL CONTRACTOR AND FIRE SYSTEMS. 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0195.PDF
https://elmedia.blob.core.windows.net/cutsheets/GLY_0003.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCE_0087.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_0030.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_488S_DATA_SHEET_112815.PDF
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Hardware Group No. INT-43 

For use on Door #(s): 

1042A 1100F 1241A    

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

 

Hardware Group No. INT-44 

For use on Door #(s): 

1043B      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

1 EA CASED OPENING NO HARDWARE REQUIRED     

 

Hardware Group No. INT-45 

For use on Door #(s): 

1186F      

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP   652 IVE 

1 EA CLASSROOM INTRUDER 
LOCK 

8238  LE2 L   626 SAR 

2 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA SURFACE CLOSER 4040XP EDA MC TBSRT   689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS   630 IVE 

1 EA WALL STOP WS406/407CCV   630 IVE 

3 EA SILENCER SR64/65 AS REQ   GRY IVE 

 

Hardware Group No. INT-46 

For use on Door #(s): 

1212A 1212B 1212D 1212E   

Provide each door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5   652 IVE 

1 EA CLASSROOM INTRUDER 
LOCK 

8238  LE2 L   626 SAR 

2 EA MORTISE CYLINDER AS REQUIRED TO MATCH 
EXISTING KESO SYSTEM 

  626 SAR 

1 EA WALL STOP WS406/407CCV   630 IVE 

1 EA GASKETING 475AA-S   AA ZER 

 

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SAR_8014.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZER_0121.PDF
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END OF SECTION 

 

Door# HwSet# 

1041 INT-13 

1041M INT-13 

1042 INT-33 

1042A INT-43 

1042M INT-28 

1043A INT-40 

1043B INT-44 

1044 INT-33 

1045A INT-08 

1045B INT-07 

1046 INT-17 

1046M INT-13 

1047A INT-40 

1047B INT-34 

1048 INT-17 

1049 INT-13 

1049A INT-28 

1050 INT-07 

1051 INT-07 

1051A INT-06 

1052A INT-06 

1052B INT-06 

1052C INT-33 

1052D INT-33 

1053 INT-13 

1054 INT-17 

1054M INT-13 

1055 INT-25 

1055B INT-21 

1055C INT-21 

1055M INT-23 

1056 INT-18 

1058 INT-17 

1060A INT-17 

1060B INT-17 

1060M INT-28 

1061 INT-23 

1062 INT-33 

1062A INT-10 

1062B INT-31 

1062C INT-32 
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Door# HwSet# 

1062D INT-33 

1063 INT-40 

1063M INT-28 

1100A INT-42 

1100B INT-15 

1100C EXT-02 

1100D EXT-02 

1100E EXT-04 

1100F INT-43 

1100G INT-11 

1100H INT-12 

1140 INT-38 

1141M INT-19 

1142 INT-07 

1143 INT-14 

1143A INT-39 

1143B INT-14 

1143M INT-28 

1144 INT-17 

1144M INT-26 

1145 INT-14 

1145A INT-39 

1145B INT-14 

1146 INT-14 

1146A INT-38 

1146B INT-39 

1146C INT-09 

1146D INT-14 

1147 INT-26 

1147A INT-13 

1148 INT-14 

1148A INT-38 

1148B INT-39 

1148C INT-20 

1148M INT-26 

1149 INT-14 

1149A INT-39 

1149B INT-14 

1149M INT-28 

1150 INT-14 

1150A INT-38 

1150B INT-39 

1150C INT-14 

1151 INT-14 
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1151A INT-39 

1151B INT-14 

1152 INT-14 

1152A INT-39 

1152B INT-39 

1152C INT-14 

1152M INT-28 

1154 INT-14 

1154A INT-39 

1154B INT-39 

1154C INT-14 

1156 INT-13 

1157A INT-13 

1157B EXT-06 

1157C INT-23 

1157D EXT-06 

1158 INT-17 

1158A INT-21 

1158B INT-21 

1158C INT-31 

1159 INT-07 

1160 INT-14 

1160A INT-38 

1160B INT-14 

1160M INT-28 

1162 INT-14 

1162A INT-38 

1162B INT-14 

1164 INT-03.1 

1164M INT-28 

1170A EXT-03 

1170B EXT-01 

1170C INT-01 

1170D INT-02 

1171 INT-04 

1173 INT-04 

1173A EXT-08 

1174M INT-28 

1175 INT-07 

1176 INT-07 

1177 INT-07 

1178 INT-07 

1179 INT-13 

1180A INT-06 
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Door# HwSet# 

1180B INT-06 

1181 INT-10 

1182 INT-07 

1183 INT-10 

1184 INT-07 

1184A INT-21 

1184B INT-07 

1184C INT-06 

1185 INT-07 

1186 INT-35 

1186A INT-06 

1186B INT-06 

1186C INT-10 

1186D INT-07 

1186E EXT-06 

1186F INT-45 

1187 INT-41 

1188A INT-37 

1188B INT-17 

1189 INT-24 

1190A INT-18 

1190B INT-07 

1191 INT-10 

1192 INT-08 

1193 INT-03 

1194A INT-07 

1194B INT-07 

1195 INT-18 

1200 INT-29 

1200A INT-05 

1200B INT-05 

1200C INT-17 

1200D INT-17 

1200F INT-29 

1200G EXT-07 

1200H EXT-07 

1200J INT-27 

1200M INT-28 

1201 INT-17 

1202 INT-07 

1203 INT-17 

1203M INT-28 

1204M INT-28 

1205 INT-17 
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Door# HwSet# 

1206 INT-07 

1206A INT-26 

1207 INT-17 

1207M INT-28 

1208A INT-17 

1208B INT-17 

1208M INT-28 

1209 INT-17 

1209M INT-28 

1210 INT-36 

1210A INT-06 

1211 INT-17 

1212A INT-46 

1212B INT-46 

1212C INT-06 

1212D INT-46 

1212E INT-46 

1213 INT-17 

1213M INT-28 

1214 INT-25 

1214A INT-21 

1215 INT-17 

1216A INT-10 

1216B INT-10 

1220 INT-13 

1221 INT-13 

1222 INT-07 

1223 INT-13 

1224 INT-07 

1225 INT-07 

1226 INT-17 

1226A INT-21 

1226B INT-21 

1227 INT-36 

1228M INT-28 

1229 INT-25 

1230 INT-17 

1230M INT-26 

1231 INT-25 

1231M INT-28 

1232 INT-25 

1233 INT-25 

1234 INT-25 

1234M INT-28 
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1235 INT-25 

1235M INT-28 

1237 INT-28 

1239 INT-26 

1240 INT-13 

1241A INT-43 

1241B INT-11 

1241C INT-12 

B014 EXT-06 

B014A EXT-05 

S2-1000 INT-22 

S2-1100 INT-22 

S2-1200 INT-22 

S2-B EXT-06 

S3-1000 INT-16 

S3-1000A EXT-01 

S3-1100 INT-16 

S3-1200 INT-16 

S4-1100 INT-22 

S4-1100A EXT-06 

S4-1200 INT-22 
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SECTION 08 80 00 - GLAZING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Glass for windows doors interior borrowed lites storefront framing .
2. Glazing sealants and accessories.

1.2 COORDINATION

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum 
edge and face clearances, and adequate sealant thicknesses, with reasonable 
tolerances.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Glass Samples: For each type of glass product other than clear monolithic vision glass; 
12 inches square.

C. Glazing Schedule: List glass types and thicknesses for each size opening and location. 
Use same designations indicated on Drawings.

1.4 INFORMATIONAL SUBMITTALS

A. Preconstruction adhesion and compatibility test report.

1.5 QUALITY ASSURANCE

A. Sealant Testing Agency Qualifications: An independent testing agency qualified 
according to ASTM C1021 to conduct the testing indicated.

1.6 PRECONSTRUCTION TESTING

A. Preconstruction Adhesion and Compatibility Testing: Test each glass product, tape 
sealant, gasket, glazing accessory, and glass-framing member for adhesion to and 
compatibility with elastomeric glazing sealants.



McMillan Pazdan Smith Architecture
MPS Project No. 020420.00

Spartanburg School District Five
James F. Byrnes HighSchool

Phase 2 Academic Wing Addition
Duncan, South Carolina

SECTION 08 80 00 - GLAZING
Page 2 of 8

Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "McMillan Pazdan Smith - Spartanburg" for "James F Byrnes High School Phase II".  A valid, current MasterSpec license is required for 
editing and use of this document for any other project.(17946)

1. Testing is not required if data are submitted based on previous testing of current 
sealant products and glazing materials matching those submitted.

1.7 WARRANTY

A. Manufacturer's Special Warranty for Coated-Glass Products: Manufacturer agrees to 
replace coated-glass units that deteriorate within specified warranty period. 
Deterioration of coated glass is defined as defects developed from normal use that are 
not attributed to glass breakage or to maintaining and cleaning coated glass contrary to 
manufacturer's written instructions. Defects include peeling, cracking, and other 
indications of deterioration in coating.

1. Warranty Period: 10 years from date of Substantial Completion.

B. Manufacturer's Special Warranty for Laminated Glass: Manufacturer agrees to replace 
laminated-glass units that deteriorate within specified warranty period. Deterioration of 
laminated glass is defined as defects developed from normal use that are not attributed 
to glass breakage or to maintaining and cleaning laminated glass contrary to 
manufacturer's written instructions. Defects include edge separation, delamination 
materially obstructing vision through glass, and blemishes exceeding those allowed by 
referenced laminated-glass standard.

1. Warranty Period: Five years from date of Substantial Completion.

C. Manufacturer's Special Warranty for Insulating Glass: Manufacturer agrees to replace 
insulating-glass units that deteriorate within specified warranty period. Deterioration of 
insulating glass is defined as failure of hermetic seal under normal use that is not 
attributed to glass breakage or to maintaining and cleaning insulating glass contrary to 
manufacturer's written instructions. Evidence of failure is the obstruction of vision by 
dust, moisture, or film on interior surfaces of glass.

1. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Guardian Industries Corp.

B. PPG Industries, Inc

2.2 PERFORMANCE REQUIREMENTS

A. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 
16 CFR 1201, Category II.
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2.3 GLASS PRODUCTS, GENERAL

A. Glazing Publications: Comply with published recommendations of glass product 
manufacturers and organizations below unless more stringent requirements are 
indicated. See these publications for glazing terms not otherwise defined in this Section 
or in referenced standards.

1. GANA Publications: "Laminated Glazing Reference Manual" and "Glazing 
Manual."

2. AAMA Publications: AAMA GDSG-1, "Glass Design for Sloped Glazing," and 
AAMA TIR A7, "Sloped Glazing Guidelines."

3. IGMA Publication for Sloped Glazing: IGMA TB-3001, "Guidelines for Sloped 
Glazing."

4. IGMA Publication for Insulating Glass: SIGMA TM-3000, "North American 
Glazing Guidelines for Sealed Insulating Glass Units for Commercial and 
Residential Use."

B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing 
with certification label of the SGCC . Label shall indicate manufacturer's name, type of 
glass, thickness, and safety glazing standard with which glass complies.

C. Insulating-Glass Certification Program: Permanently marked either on spacers or on at 
least one component lite of units with appropriate certification label of IGCC.

D. Thickness: Where glass thickness is indicated, it is a minimum.  Provide glass that 
complies with performance requirements and is not less than the thickness indicated.

E. Strength: Where annealed float glass is indicated, provide annealed float glass, heat-
strengthened float glass, or fully tempered float glass  as needed to comply with 
"Performance Requirements" Article. Where heat-strengthened float glass is indicated, 
provide heat-strengthened float glass or fully tempered float glass  as needed to 
comply with "Performance Requirements" Article. Where fully tempered float glass is 
indicated, provide fully tempered float glass.

2.4 GLASS PRODUCTS

A. Clear Annealed Float Glass: ASTM C1036, Type I, Class 1 (clear), Quality-Q3.

B. Ultraclear Float Glass: ASTM C1036, Type I, Class I (clear), Quality-Q3; and with 
visible light transmission of not less than 91 percent  and solar heat gain coefficient of 
not less than 0.87.

C. Tinted Annealed Float Glass: ASTM C1036, Type I, Class 2 (tinted), Quality-Q3.

D. Fully Tempered Float Glass: ASTM C1048, Kind FT (fully tempered), Condition A 
(uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as 
indicated, Quality-Q3.
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E. Heat-Strengthened Float Glass: ASTM C1048, Kind HS (heat strengthened), Type I, 
Condition A (uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 
(tinted) as indicated, Quality-Q3.

F. Reflective-Coated Vision Glass: ASTM C1376.

1. Manufacturers: Subject to compliance with requirements, undefined:
a. Cardinal Glass Industries, Inc.
b. Vitro Architectural Glass.

2.5 LAMINATED GLASS

A. Laminated Glass: ASTM C1172. Use materials that have a proven record of no 
tendency to bubble, discolor, or lose physical and mechanical properties after 
fabrication and installation.

1. Construction: Laminate glass with polyvinyl butyral interlayer to comply with 
interlayer manufacturer's written instructions.

2. Interlayer Thickness: Provide thickness not less than that indicated and as 
needed to comply with requirements.

3. Interlayer Color: Clear unless otherwise indicated.

B. Windborne-Debris-Impact-Resistant Laminated Glass: Comply with requirements 
specified above for laminated glass except laminate glass with  one of the following to 
comply with interlayer manufacturer's written instructions:

1. Polyvinyl butyral interlayer.
2. Polyvinyl butyral interlayers reinforced with polyethylene terephthalate film.
3. Ionomeric polymer interlayer.
4. Cast-in-place and cured-transparent-resin interlayer.
5. Cast-in-place and cured-transparent-resin interlayer reinforced with polyethylene 

terephthalate film.

2.6 INSULATING GLASS

A. Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass 
separated by a dehydrated interspace, qualified according to ASTM E2190.

1. Sealing System: Dual seals.
2. Perimeter Spacer: Manufacturer's standard spacer material and construction .

a. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following:
1) Saint-Gobain Glass Corp.
2) Technoform Glass Insulation North America.
3) Thermix; a brand of Ensinger USA.

http://www.specagent.com/LookUp/?ulid=11091&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=12680&mf=04&src=wd
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2.7 GLAZING TAPES

A. Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based, 100 percent solids 
elastomeric tape; nonstaining and nonmigrating in contact with nonporous surfaces; 
with or without spacer rod as recommended in writing by tape and glass manufacturers 
for application indicated; and complying with ASTM C1281 and AAMA 800 for products 
indicated below:

1. AAMA 804.3 tape, where indicated.
2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous 

pressure.
3. AAMA 807.3 tape, for glazing applications in which tape is not subject to 

continuous pressure.

2.8 MISCELLANEOUS GLAZING MATERIALS

A. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket 
manufacturer.

B. Setting Blocks:

1.  Neoprene with a Shore A durometer hardness of 85, plus or minus 5.
2. Type recommended by sealant or glass manufacturer.

C. Spacers:

1.  Neoprene blocks or continuous extrusions of hardness required by glass 
manufacturer to maintain glass lites in place for installation indicated.

2. Type recommended by sealant or glass manufacturer.

D. Edge Blocks:

1.  Silicone Neoprene with a Shore A durometer hardness per manufacturer's 
written instructions.

2. Type recommended by sealant or glass manufacturer.

E. Cylindrical Glazing Sealant Backing: ASTM C1330, Type O (open-cell material), of size 
and density to control glazing sealant depth and otherwise produce optimum glazing 
sealant performance.

PART 3 - EXECUTION

3.1 GLAZING, GENERAL

A. Comply with combined written instructions of manufacturers of glass, sealants, 
gaskets, and other glazing materials, unless more stringent requirements are indicated, 
including those in referenced glazing publications.
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B. Protect glass edges from damage during handling and installation. Remove damaged 
glass from Project site and legally dispose of off Project site. Damaged glass includes 
glass with edge damage or other imperfections that, when installed, could weaken 
glass, impair performance, or impair appearance.

C. Apply primers to joint surfaces where required for adhesion of sealants, as determined 
by preconstruction testing.

D. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer. Set blocks in thin 
course of compatible sealant suitable for heel bead.

E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass 
lites.

F. Provide spacers for glass lites where length plus width is larger than 50 inches.

G. Provide edge blocking where indicated or needed to prevent glass lites from moving 
sideways in glazing channel, as recommended in writing by glass manufacturer and 
according to requirements in referenced glazing publications.

3.2 TAPE GLAZING

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges 
are flush with or protrude slightly above sightline of stops.

B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch 
tapes to make them fit opening.

C. Cover vertical framing joints by applying tapes to heads and sills first, then to jambs. 
Cover horizontal framing joints by applying tapes to jambs, then to heads and sills.

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not 
lapped. Seal joints in tapes with compatible sealant approved by tape manufacturer.

E. Apply heel bead of elastomeric sealant.

F. Center glass lites in openings on setting blocks, and press firmly against tape by 
inserting dense compression gaskets formed and installed to lock in place against 
faces of removable stops. Start gasket applications at corners and work toward centers 
of openings.

G. Apply cap bead of elastomeric sealant over exposed edge of tape.

3.3 GASKET GLAZING (DRY)

A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit 
openings exactly, with allowance for stretch during installation.
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B. Insert soft compression gasket between glass and frame or fixed stop so it is securely 
in place with joints miter cut and bonded together at corners.

C. Installation with Drive-in Wedge Gaskets: Center glass lites in openings on setting 
blocks, and press firmly against soft compression gasket by inserting dense 
compression gaskets formed and installed to lock in place against faces of removable 
stops. Start gasket applications at corners and work toward centers of openings. 
Compress gaskets to produce a weathertight seal without developing bending stresses 
in glass. Seal gasket joints with sealant recommended by gasket manufacturer.

D. Installation with Pressure-Glazing Stops: Center glass lites in openings on setting 
blocks, and press firmly against soft compression gasket. Install dense compression 
gaskets and pressure-glazing stops, applying pressure uniformly to compression 
gaskets. Compress gaskets to produce a weathertight seal without developing bending 
stresses in glass. Seal gasket joints with sealant recommended by gasket 
manufacturer.

E. Install gaskets so they protrude past face of glazing stops.

3.4 CLEANING AND PROTECTION

A. Immediately after installation remove nonpermanent labels and clean surfaces.

B. Protect glass from contact with contaminating substances resulting from construction 
operations. Examine glass surfaces adjacent to or below exterior concrete and other 
masonry surfaces at frequent intervals during construction, but not less than once a 
month, for buildup of dirt, scum, alkaline deposits, or stains.

1. If, despite such protection, contaminating substances do come into contact with 
glass, remove substances immediately as recommended in writing by glass 
manufacturer. Remove and replace glass that cannot be cleaned without 
damage to coatings.

C. Remove and replace glass that is damaged during construction period.

3.5 MONOLITHIC GLASS SCHEDULE

A. Glass Type : Clear fully tempered float glass.

1. G2T 1/4" Float Glass Fully Tempered (Interior)
2. G2 1/4" Float Glass (Interior)
3. Minimum Thickness: 6 mm .
4. Safety glazing required.

3.6 LAMINATED GLASS SCHEDULE

A. Glass Type : Clear laminated glass with two plies of fully tempered float glass.
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1. G3 1/2" Laminated Glass (Interior)
2. G3T 1/2" Laminated Glass Tempered (Interior)
3. Minimum Thickness of Each Glass Ply: 6 mm .
4. Interlayer Thickness: 0.060 inch .
5. Safety glazing required.

3.7 INSULATING GLASS SCHEDULE

A. Glass Type : 

1. GT1 1" Insulated Glass Fully Tempered Low-E Coating
2. G1 1" Insulated Glass with Low-E Coating
3. Basis-of-Design Product: PPG Industries Solarban 70XL (2) Atlantica + Clear .
4. Overall Unit Thickness: 1 inch .
5. Minimum Thickness of Each Glass Lite: 4 mm 6 mm .
6. Outdoor Lite: Fully tempered float glass.
7. Interspace Content: Air .
8. Indoor Lite: Fully tempered Ultraclear fully tempered float glass.
9. Low-E Coating: Pyrolytic on second surface.
10. Winter Nighttime U-Factor: 0.28 maximum.
11. Summer Daytime U-Factor: 0.26 maximum.
12. Visible Light Transmittance: 51 percent minimum.
13. Solar Heat Gain Coefficient: 0.24 maximum.
14. Safety glazing required.

END OF SECTION 08 80 00
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SECTION 09 05 17 - SEALING CONCRETE SLABS AND FLOORS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes surface preparation and materials to seal new and existing 
concrete slabs and floors. This section of the specifications is not applicable for bonded 
finishes such as VCT, carpet, sheet vinyl, toppings, paints, etc.

B. Related Sections: The following Sections contain requirements that relate to this 
Section:

1. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section.

2. Division 03 Section "Cast-In-Place Concrete" for requirements of concrete to be 
polished.

3. Division 03 Section “Sealing Concrete Floors and Slabs for coordination

1.2 QUALITY ASSURANCE

A. Applicators Qualifications:

1. Sealer applicator shall be acceptable to and approved by the sealer 
manufacturer and shall be qualified by the manufacturer to provide the specified 
warranty. Installers that do not meet the manufacturer’s Warranty requirements 
are not acceptable.

2. Installer shall have at least 5 years’ installing similar products and shall have 
completed at least 5 projects of similar size and scope within the last year.

B. Submittals: Submit the following floor preparation criteria from each sealing 
manufacturer.

1. Floor level and flatness
2. Concrete curing time
3. Concrete curing method
4. Concrete compressive and tensile strength
5. Concrete surface profile and surface finish requirements
6. Moisture content and recommended tests
7. Alkalinity (pH) and recommended test
8. Ambient temperature and duration prior to installation
9. Ambient temperature at time of installation.
10. Ambient temperature and duration after installation
11. Size and location of acceptable cracks.
12. Recommended methods of repairing cracks.
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13. Acceptable adhesion values for each floor finish.
14. Vapor barrier and waterproofing requirements under the floor slab.
15. Where floor finish manufacturer’s floor preparation requirements are less severe 

that those specified in PART 3 of this specification, denote all differences 
separately.

C. Mockup: Prepare a section of concrete surface, in location and of size directed by the 
Architect, to demonstrate and show expected preparation and completed sealed 
concrete.

1. Notify Architect and materials manufacturer one week in advance of the dates 
and times when mockups will be prepared.

2. Locate mockups as directed by Architect.
3. Protect accepted mockups
4. Retain and maintain mockups in an undisturbed condition as a standard for 

judging the surface preparation until all preparation has been completed and 
accepted. When directed by the Architect, approved mockups may become a 
part of the completed work.

5. Acceptance of mockups does not constitute approval of deviations from the 
Contract Documents contained in mockups, unless such deviations are 
specifically approved by Architect in writing. All installed work under this Section 
of the specifications will be compared with the approved construction mockup 
and will be judged and evaluated accordingly.

6. Mockup shall show examples of sealed crack repairing and patching.

1.3 PROJECT CONDITIONS

A. Maintain a minimum temperature of 75 deg. F. or as recommended by the floor finish 
manufacturer for at least 48 hours prior to installation, during installation, and for not 
less than 48 hours after installation unless recommended otherwise. After this period, 
maintain a temperature of not less than 55 deg F unless recommended by the floor 
finish manufacturer.

B. Close spaces to traffic during and after preparation and during and after installation. 
Coordinate with the applicable floor finish installers.

C. Provide suitable and acceptable storage facilities for the floor finish materials as 
required by the installer. Coordinate requirements (storage time, ambient conditions, 
convenience, and accessibility) for storing floor finish materials with the applicable 
installers.

D. Coordinate with the referenced sections for staining concrete and concrete polishing to 
ensure that sequencing of the polishing, staining, and sealing are performed in the 
proper order and sequence to provide the optimum results.
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PART 2 - PRODUCTS

2.1 SEALING PRODUCTS

A. Sealer: Where the finish schedule shows the floor to be sealed concrete, provide a 
colorless, clear, transparent sealer. Product: Ashford Formula by Curecrete Chemical 
Company, Inc. or a reviewed substitute with performance properties that are advertised 
and proven to be equal to the specified product. Surface sealers or membranes are not 
acceptable.

1. Sealer Properties
a. Warranty: Manufacturer’s advertised 5-year labor and 20-year materials 

warranty for the listed properties
b. One time application. Does not require periodic re-application to maintain 

performance properties for at least the warranty period
c. Seals concrete
d. Dustproofs concrete
e. Densify/harden concrete
f. Waterproofs concrete
g. Maintains sheen
h. Resistance to grease and oil
i. Can be successfully painted at a later date without removal of sealer.

B. Patching and Repair Materials: High strength patching materials for repairing cracks, 
spalls, voids, depressions, etc. Materials shall be compatible with and will not interfere 
with the performance of the sealer and be recommended by the sealer manufacturer. 
All materials shall blend in with the concrete without contrast and be aesthetically 
acceptable to the Architect. Do not use gypsum based patching materials.

C. Accessories: Provide all required and necessary cleaners, sealers, etc, to prepare the 
concrete floor to be sealed.

PART 3 - EXECUTION

3.1 INSPECTION AND TESTING

A. These specifications cover testing, inspection, and surface preparation of the concrete 
prior to applying the sealer. Where the sealer manufacture does not require or 
recommend a specified inspection, test, or surface preparation procedure, that 
procedure will not be required by the Contract Documents. However, the sealer 
installer shall be responsible for any failures caused by inadequate inspection, testing, 
or surface preparation regardless of whether or not the procedure or procedures were 
not recommended by the sealer manufacturer.

B. Where test and inspection results (including, but not limited to, calcium chloride, 
relative humidity, sounding, and tests for level and flatness) indicate that moisture and 
surface conditions do not meet the concrete sealer manufacturer’s requirements, the 
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Contractor shall provide all labor, materials, and procedures to ensure that the 
substrate meets the manufacturer’s requirements prior to applying the sealer. Neither 
the Contract Sum or Contract Time will not be modified to meet this provision.

C. Record results of all tests and send copies to the Owner and Architect. Show on a floor 
grid where each test was conducted and the test results. As a minimum, each report 
shall include the following information for each test that was conducted:

1. Project name
2. Date and Time of the Test
3. Test Location (wall, room, etc) of test.
4. Name of person conducting test
5. Test results
6. Conclusions and recommendations

D. Examine subfloors and conditions, with installer and manufacturer present, for 
compliance with requirements with sealer manufacturer’s requirements for maximum 
moisture content, alkalinity range, installation tolerances, structural conditions, and 
other conditions affecting performance of floor covering. Notify the Architect of 
conditions detrimental to the proper and timely completion of the work. Verify that there 
is no curing membrane on the floor. If there is a curing membrane or other sealer on 
surfaces to be sealed, remove the membrane according the manufacturer’s 
instructions. Acid-removal is not an acceptable method to remove curing membrane or 
sealer.

1. Substrate are free of cracks, ridges, depressions, scale, and foreign deposits of 
any kind.

2. Prior to installing floor system, fill moving joints and non-moving kerfs as 
recommended by the floor system manufacturer.

3. Ensure that concrete does not contain aggregates that are soft or break down in 
liquids.

E. Ensure that finished concrete complies with requirements specified in ASTM F710. 
Notify the Contractor and Architect, in writing, of all unacceptable conditions.

F. Ensure variations in concrete slab levels do not exceed 1/8” in 10’. High spots shall be 
ground down and minor low spots shall be filled with epoxy or epoxy/sand mixture or a 
cementitious underlayment as recommended by the floor system manufacturer.

G. The cementitious substrate shall be cured for a minimum of at least 28 days or as 
recommended by the floor system manufacturer, whichever is more stringent.

H. Ensure concrete substrate on or below grade are adequately waterproofed beneath 
and at the perimeter of the slab, and at the earth side of below-grade walls. Care 
should be taken not to rupture the vapor barrier during the installation.

I. Ensure the concrete has a compressive strength adequate for the activities for which 
the facility is designed, and the surface of the slab shall meet specifications including 
but not limited to, those contained herein. Slab shall properly cure and dry until 
adequately dry (under normal conditions 50-60 days). Slab shall be free of dust, dirt, 
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grit, paint, grease, oil or any other foreign substances detrimental to the adhesion of 
the flooring.

J. The concrete floor temperature will have to be maintained at a minimum of 75F during 
the installation, and the General Contractor shall make sure that the moisture content 
does not exceed 3% (according R.M.A. testing method).

K. Concrete: Verify that concrete slabs comply with ASTM F 710 and the following:

1. Concrete substrates are dry and free of curing compounds, sealers, hardeners, 
efflorescence, chloride contamination, moisture, hydrostatic water pressure, 
excessive capillary water action, or water vapor transmission, and other materials 
whose presence would interfere with bonding of adhesive. Determine adhesion 
and dryness characteristics by performing bond and moisture tests 
recommended by floor covering manufacturer.

2. Concrete shall have a tensile strength of not less than 250 t0 300 psi.
a. Deflection: As recommended by the floor finish manufacturer for the 

installation. If none is recommended, then deflection shall not exceed 1/360 
of span when measured with a 300 pound concentrated load. Span is 
considered the longest distance across the floor finish installation as well 
as the smaller span between two joists and studs.

3. Concrete Surface Profile
a. Using the replicate rubber specimens inspect the concrete surface profile in 

accordance with ICRI Guide No. 03732. This should be performed once for 
every 100 square feet of surface area to be coated.

4. pH Testing
a. Concrete shall have a pH range of 7-9 or as recommended by the sealer 

manufacturer. The pH of the concrete substrates will be measured using 
pH indicating papers. pH testing is to be performed once every 100 sq. ft. 
of surface area to be coated.

b. Acceptable pH values shall be between 8.0 and 11.0 as measured by a 
full-range (1-12) color indicating pH paper with readable color calibrations 
and a scale at whole numbers (minimum). Use Hydrion Insta-Chek Jumbo 
0-13 or 1-12 or equal. The paper shall be touched to the surface once 
using moderate finger pressure. The surface shall not be wiped or moved 
laterally to disturb the surface during pH testing. Following the one touch, 
lift the paper vertically to not “wipe” the surface. Compare the color 
indicated with the scale provided and record the pH.

c. Note: If the surface of the concrete is dry, it is not possible to take a pH 
measurement. However, pH values are still important on dry surfaces. 
When a dry concrete substrate is encountered for a pH test, the surface 
where the pH test is to be performed shall be sprayed lightly with distilled, 
deionized water from a commercially available spray bottle that has been 
properly rinsed to preclude any dissolved solids. The spray shall just wet 
the surface to a “shiny” appearance. Wait 60 seconds to allow chemical 
equilibrium to be established and then test the pH of the water on the 
surface. Perform this test in accordance with ASTM D4262.

5. Moisture Testing: Perform moisture on the concrete surfaces according to 
Flooring Industry Guidelines as recommended by floor covering manufacturer. 
Ensure that the results of these tests comply with the floor manufacturer’s 
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requirements. Moisture levels shall be within the sealer manufacturer’s 
requirements.
a. Plastic sheet Test: Once for every 500 square feet of surface area to be 

coated, perform the plastic sheet test in accordance with ASTM D4263. If 
moisture is indicated, proceed to step 2 below

b. Calcium and Relative Humidity Tests:
c. The moisture content of the floors shall be within the requirements for the 

type floor to receive floor covering when tested for moisture content using, 
as a minimum, the calcium chloride moisture test per ASTM F1869, relative 
humidity test per ASTM F2170, or a combination of tests as recommended 
by the floor covering manufacturer to ensure that moisture does not affect 
adhesion, performance, or appearance of the floor covering. Where tests 
indicate moisture levels above those recommended by the floor covering 
manufacturer, then comply with all recommendations and requirements by 
the floor covering manufacture to bring conditions to a satisfactory level.

d. Perform calcium chloride moisture tests in accordance with ASTM D1869 
once for every 1000 square feet of surface area to be coated. The 
maximum limit for moisture vapor emissions rate should be 3.0 lbs. per 24 
hours per 1000 sq. ft. If tests indicate rates higher than 3.0, consult with 
floor finish covering manufacturer’s Technical Service Department for 
further evaluation.

6. Conduct sounding tests, as recommended by the sealer manufacturer, to locate 
voids and to determine the integrity of the concrete. Record results of all tests 
and send copies to the Owner and Architect. Show on a floor grid where each 
test was conducted and the test results. As a minimum, each report shall include 
the following information for each test that was conducted:
a. Project name
b. Date and Time of the Test
c. Test Location (wall, room, etc) of test.
d. Type sounding test conducted
e. Name of person conducting test
f. Test results

L. Do not proceed with the work until unsatisfactory conditions have been corrected by 
the Contractor in a manner acceptable to the manufacturer and Architect.

3.2 PREPARATION

A. Substrate: Perform preparation and cleaning procedures according to finish floor 
manufacturer’s instructions for particular substrate conditions involved and as 
specified. Provide clean, dry and neutral substrate for flooring application.

B. Remove substrate coatings, including curing compounds, and other substances that 
are incompatible with the floor covering and that contain soap, wax, oil, or silicone.

C. The General Contractor shall patch and repair all cracks, voids, and other 
imperfections of concrete with recommended patching materials. After completion of 
sanding, patching and leveling, vacuum or sweep entire surface of concrete to remove 
loose dust and dirt before starting the installation of the material.
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D. Concrete Surfaces: If required, shot-blast, power scarify as required to obtain surface 
profile for optimum bond of flooring to concrete. Remove sufficient material to provide a 
sound surface, free of laitenance, glaze efflorescence, and any bond-inhibiting curing 
compounds or form release agents. Remove grease oil and other penetrating 
contaminates. Repair damaged and deteriorated concrete to acceptable condition. 
Leave surface free of dust, dirt, laitenance and efflorescence. Acid etching shall not be 
used.

E. If required, level substrate within to floor covering manufacturers requirements 
noncumulative, in all directions. Sand or grind protrusions, bumps, and ridges. Patch 
and repair cracks and rough areas. Fill depressions.

1. If concrete is out of level then it should be properly leveled by an experienced 
underlayment contractor using cement based material that will provide a 
minimum of 3,000 p.s.i. compressive strength and sufficient bond to existing 
clean concrete surface.

2. Use leveling and patching compounds to fill cracks, holes, and depressions in 
substrate as recommended by the floor covering manufacturer.

F. Broom or vacuum clean subfloors to be covered. Following cleaning, examine 
subfloors for moisture, alkaline salts, carbonation, or dust.

G. The building shall be dry and closed in. Flooring installation shall not begin until the 
installer is familiar with existing sub-floor conditions, and after completion of all other 
work in this area. During cold weather the room temperature shall be maintained at a 
minimum of 75F.

3.3 SEALING

A. Ensure that concrete surfaces meet the sealer manufacturer’s requirements.

B. Spray-apply according to manufacturers recommendations by an applicator approved 
by the manufacturer.

C. Spray-apply sealer according to sealer manufacturers recommendations by an 
applicator approved by the manufacturer.

1. Apply sealer evenly
2. Keep surfaces damp
3. Do not allow sealer to puddle

END OF SECTION 09 05 17
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SECTION 09 22 16 - NON-STRUCTURAL METAL FRAMING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section.

1.2 SUMMARY

A. Section Includes:

1. Suspension systems for interior ceilings and soffits.
2. Grid suspension systems for gypsum board ceilings.

B. Related Requirements:

1. Section 05 40 00 "Cold-Formed Metal Framing" for exterior and interior load-
bearing and exterior non-load-bearing wall studs; floor joists; and roof rafters and 
ceiling joists.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.4 INFORMATIONAL SUBMITTALS

A. Product Certificates: For each type of code-compliance certification for studs and 
tracks.

B. Evaluation Reports: For embossed, high-strength steel studs and tracks and power-
actuated fasteners, from ICC-ES or other qualified testing agency acceptable to 
authorities having jurisdiction.

1.5 QUALITY ASSURANCE

A. Code-Compliance Certification of Studs and Tracks: Provide documentation that 
framing members are certified according to the product-certification program of the 
Certified Steel Stud Association the Steel Framing Industry Association or the Steel 
Stud Manufacturers Association.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction 
identical to those tested in assembly indicated on Drawings, according to ASTM E 90 
and classified according to ASTM E 413 by an independent testing agency.

2.2 FRAMING SYSTEMS

A. Framing Members, General: Comply with ASTM C 754 for conditions indicated.

1. Steel Sheet Components: Comply with ASTM C 645 requirements for steel 
unless otherwise indicated.

2. Protective Coating: ASTM A 653/A 653M, G40 , hot-dip galvanized unless 
otherwise indicated.

B. Studs and Tracks: ASTM C 645.  Use either conventional steel studs and tracks or 
embossed, high-strength steel studs and tracks.

1. Steel Studs and Tracks:
a. Manufacturers: Subject to compliance with requirements, provide products 

by one of the following:
1) CEMCO; California Expanded Metal Products Co.
2) ClarkDietrich.
3) MBA Building Supplies.
4) SCAFCO Steel Stud Company.

b. Minimum Base-Steel Thickness: As required by performance requirements 
for horizontal deflection .

c. Depth: As indicated on Drawings .
2. Embossed, High Strength Steel Studs and Tracks: Roll-formed and embossed 

with surface deformations to stiffen the framing members so that they are 
structurally comparable to conventional ASTM C 645 steel studs and tracks.
a. Manufacturers: Subject to compliance with requirements, provide products 

by one of the following:
1) CEMCO; California Expanded Metal Products Co.
2) MBA Building Supplies.
3) SCAFCO Steel Stud Company.

b. Minimum Base-Steel Thickness: As required by horizontal deflection 
performance requirements .

c. Depth: As indicated on Drawings .

2.3 SUSPENSION SYSTEMS

A. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- diameter 
wire, or double strand of 0.048-inch- diameter wire.

http://www.specagent.com/LookUp/?ulid=12028&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=12029&mf=04&src=wd
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B. Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch in 
diameter.

C. Flat Hangers: Steel sheet, 1 by 3/16 inch by length indicated .

D. Carrying Channels (Main Runners): Cold-rolled, commercial-steel sheet with a base-
steel thickness of 0.0538 inch and minimum 1/2-inch- wide flanges.

1. Depth: As indicated on Drawings .

E. Furring Channels (Furring Members):

1. Cold-Rolled Channels: 0.0538-inch uncoated-steel thickness, with minimum 1/2-
inch- wide flanges, 3/4 inch deep.

2. Embossed, High-Strength Steel Studs and Tracks: ASTM C 645.
a. Minimum Base-Steel Thickness: As indicated on Drawings .
b. Depth: As indicated on Drawings .

3. Hat-Shaped, Rigid Furring Channels: ASTM C 645, 7/8 inch deep.
a. Minimum Base-Steel Thickness: As indicated on Drawings .

4. Resilient Furring Channels: 1/2-inch- deep members designed to reduce sound 
transmission.
a. Configuration: hat shaped.

F. Grid Suspension System for Gypsum Board Ceilings: ASTM C 645, direct-hung system 
composed of main beams and cross-furring members that interlock.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Armstrong Ceiling & Wall Solutions.
b. Certainteed; SAINT-GOBAIN.
c. USG Corporation.

2.4 AUXILIARY MATERIALS

A. General: Provide auxiliary materials that comply with referenced installation standards.

1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding 
power, and other properties required to fasten steel members to substrates.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates, with Installer present, and including welded hollow-
metal frames, cast-in anchors, and structural framing, for compliance with requirements 
and other conditions affecting performance of the Work.

http://www.specagent.com/LookUp/?ulid=12039&mf=04&src=wd
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B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Suspended Assemblies: Coordinate installation of suspension systems with installation 
of overhead structure to ensure that inserts and other provisions for anchorages to 
building structure have been installed to receive hangers at spacing required to support 
the Work and that hangers will develop their full strength.

1. Furnish concrete inserts and other devices indicated to other trades for 
installation in advance of time needed for coordination and construction.

3.3 INSTALLATION, GENERAL

A. Installation Standard: ASTM C 754.

1. Gypsum Plaster Assemblies: Also comply with requirements in ASTM C 841 that 
apply to framing installation.

2. Portland Cement Plaster Assemblies: Also comply with requirements in 
ASTM C 1063 that apply to framing installation.

3. Gypsum Veneer Plaster Assemblies: Also comply with requirements in 
ASTM C 844 that apply to framing installation.

4. Gypsum Board Assemblies: Also comply with requirements in ASTM C 840 that 
apply to framing installation.

B. Install framing and accessories plumb, square, and true to line, with connections 
securely fastened.

C. Install supplementary framing, and blocking to support fixtures, equipment services, 
heavy trim, grab bars, toilet accessories, furnishings, or similar construction.

D. Install bracing at terminations in assemblies.

E. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members. Frame both sides of joints independently.

3.4 INSTALLING FRAMED ASSEMBLIES

A. Install framing system components according to spacings indicated, but not greater 
than spacings required by referenced installation standards for assembly types.

B. Install studs so flanges within framing system point in same direction.

C. Install tracks at floors and overhead supports. Extend framing full height to structural 
supports or substrates above suspended ceilings except where partitions are indicated 
to terminate at suspended ceilings. Continue framing around ducts that penetrate 
partitions above ceiling.
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1. Slip-Type Head Joints: Where framing extends to overhead structural supports, 
install to produce joints at tops of framing systems that prevent axial loading of 
finished assemblies.

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door 
frames; install track section (for cripple studs) at head and secure to jamb studs.

3. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-
rated assembly indicated and support closures and to make partitions continuous 
from floor to underside of solid structure.
a. Firestop Track: Where indicated, install to maintain continuity of fire-

resistance-rated assembly indicated.

D. Direct Furring:

1. Screw to wood framing.
2. Attach to concrete or masonry with stub nails, screws designed for masonry 

attachment, or powder-driven fasteners spaced 24 inches o.c.

E. Z-Shaped Furring Members:

1. Erect insulation, specified in Section 07 21 00 "Thermal Insulation," vertically and 
hold in place with Z-shaped furring members spaced 24 inches o.c.

2. Except at exterior corners, securely attach narrow flanges of furring members to 
wall with concrete stub nails, screws designed for masonry attachment, or 
powder-driven fasteners spaced 24 inches o.c.

3. At exterior corners, attach wide flange of furring members to wall with short 
flange extending beyond corner; on adjacent wall surface, screw-attach short 
flange of furring channel to web of attached channel. At interior corners, space 
second member no more than 12 inches from corner and cut insulation to fit.

F. Installation Tolerance: Install each framing member so fastening surfaces vary not 
more than 1/8 inch from the plane formed by faces of adjacent framing.

3.5 INSTALLING CEILING SUSPENSION SYSTEMS

A. Install suspension system components according to spacings indicated, but not greater 
than spacings required by referenced installation standards for assembly types.

1. Hangers: 48 inches o.c.
2. Carrying Channels (Main Runners): 48 inches o.c.
3. Furring Channels (Furring Members): 16 inches o.c.

B. Isolate suspension systems from building structure where they abut or are penetrated 
by building structure to prevent transfer of loading imposed by structural movement.

C. Suspend hangers from building structure as follows:

1. Install hangers plumb and free from contact with insulation or other objects within 
ceiling plenum that are not part of supporting structural or suspension system.
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a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective 
means.

2. Where width of ducts and other construction within ceiling plenum produces 
hanger spacings that interfere with locations of hangers required to support 
standard suspension system members, install supplemental suspension 
members and hangers in the form of trapezes or equivalent devices.
a. Size supplemental suspension members and hangers to support ceiling 

loads within performance limits established by referenced installation 
standards .

3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to 
inserts, eye screws, or other devices and fasteners that are secure and 
appropriate for substrate, and in a manner that will not cause hangers to 
deteriorate or otherwise fail.

4. Flat Hangers: Secure to structure, including intermediate framing members, by 
attaching to inserts, eye screws, or other devices and fasteners that are secure 
and appropriate for structure and hanger, and in a manner that will not cause 
hangers to deteriorate or otherwise fail.

5. Do not attach hangers to steel roof deck.
6. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger 

inserts that extend through forms.
7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
8. Do not connect or suspend steel framing from ducts, pipes, or conduit.

D. Seismic Bracing: Sway-brace suspension systems with hangers used for support .

E. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 
12 feet measured lengthwise on each member that will receive finishes and 
transversely between parallel members that will receive finishes.

END OF SECTION 09 22 16
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SECTION 09 29 00 - GYPSUM BOARD

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section.

1.2 SUMMARY

A. Section Includes:

1. Interior gypsum board.
2. Exterior gypsum board for ceilings and soffits.

B. Related Requirements:

1. Section 06 16 00 "Sheathing" for gypsum sheathing for exterior walls.
2. Section 09 22 16 "Non-Structural Metal Framing" for non-structural steel framing 

and suspension systems that support gypsum board panels.
3. Section 09 30 13 "Ceramic Tiling" for cementitious backer units installed as 

substrates for ceramic tile.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: For the following products:

1. Trim Accessories: Full-size Sample in 12-inch- long length for each trim 
accessory indicated.

C. Samples for Initial Selection: For each type of trim accessory indicated.

D. Samples for Verification: For the following products:

1. Trim Accessories: Full-size Sample in 12-inch- long length for each trim 
accessory indicated.

1.4 QUALITY ASSURANCE

A. Mockups: Build mockups of at least 100 sq. ft. in surface area to demonstrate aesthetic 
effects and to set quality standards for materials and execution.
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1. Build mockups for the following:
a. Each level of gypsum board finish indicated for use in exposed locations.

2. Apply or install final decoration indicated, including painting and wallcoverings, 
on exposed surfaces for review of mockups.

3. Simulate finished lighting conditions for review of mockups.
4. Subject to compliance with requirements, approved mockups may become part 

of the completed Work if undisturbed at time of Substantial Completion.

1.5 DELIVERY, STORAGE AND HANDLING

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of 
damage. Stack panels flat and supported on risers on a flat platform to prevent 
sagging.

1.6 FIELD CONDITIONS

A. Environmental Limitations: Comply with ASTM C 840 requirements or gypsum board 
manufacturer's written instructions, whichever are more stringent.

B. Do not install paper-faced gypsum panels until installation areas are enclosed and 
conditioned.

C. Do not install panels that are wet, moisture damaged, and mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited 
to, discoloration, sagging, or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide 
materials and construction identical to those tested in assembly indicated according to 
ASTM E 119 by an independent testing agency.

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction 
identical to those tested in assembly indicated according to ASTM E 90 and classified 
according to ASTM E 413 by an independent testing agency.
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2.2 GYPSUM BOARD, GENERAL

A. Size: Provide maximum lengths and widths available that will minimize joints in each 
area and that correspond with support system indicated.

2.3 INTERIOR GYPSUM BOARD

A. Gypsum Wallboard: ASTM C 1396/C 1396M.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Certainteed; SAINT-GOBAIN.
b. Georgia-Pacific Gypsum LLC.
c. National Gypsum Company.
d. USG Corporation.

2. Thickness: 5/8 inch.
3. Long Edges: Tapered .

B. Gypsum Board, Type X: ASTM C 1396/C 1396M.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Certainteed; SAINT-GOBAIN.
b. Georgia-Pacific Gypsum LLC.
c. National Gypsum Company.
d. USG Corporation.

2. Thickness: 5/8 inch.
3. Long Edges: Tapered .

C. Gypsum Ceiling Board: ASTM C 1396/C 1396M.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Certainteed; SAINT-GOBAIN.
b. Georgia-Pacific Gypsum LLC.
c. National Gypsum Company.

2. Thickness: 1/2 inch.
3. Long Edges: Tapered.

D. Abuse-Resistant Gypsum Board: ASTM C 1396/C 1396M gypsum board, tested 
according to ASTM C 1629/C 1629M.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Certainteed; SAINT-GOBAIN.
b. Georgia-Pacific Gypsum LLC.
c. National Gypsum Company.
d. USG Corporation.

2. Core: As indicated on Drawings .

http://www.specagent.com/LookUp/?ulid=12042&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=12043&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=12045&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=12047&mf=04&src=wd
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3. Surface Abrasion: ASTM C 1629/C 1629M, meets or exceeds Level 3 
requirements.

4. Indentation: ASTM C 1629/C 1629M, meets or exceeds Level 3 requirements.
5. Soft-Body Impact: ASTM C 1629/C 1629M, meets or exceeds Level 3 

requirements.
6. Long Edges: Tapered.
7. Mold Resistance: ASTM D 3273, score of 10 as rated according to 

ASTM D 3274.

E. Impact-Resistant Gypsum Board: ASTM C 1396/C 1396M gypsum board, tested 
according to ASTM C 1629/C 1629M.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Certainteed; SAINT-GOBAIN.
b. Georgia-Pacific Gypsum LLC.
c. National Gypsum Company.
d. USG Corporation.

2. Core: As indicated on Drawings .
3. Surface Abrasion: ASTM C 1629/C 1629M, meets or exceeds Level 3 

requirements.
4. Indentation: ASTM C 1629/C 1629M, meets or exceeds Level 3 requirements.
5. Soft-Body Impact: ASTM C 1629/C 1629M, meets or exceeds Level 3 

requirements.
6. Hard-Body Impact: ASTM C 1629/C 1629M, meets or exceeds Level 3 

requirements according to test in Annex A1.
7. Long Edges: Tapered.
8. Mold Resistance: ASTM D 3273, score of 10 as rated according to 

ASTM D 3274.

F. Mold-Resistant Gypsum Board: ASTM C 1396/C 1396M. With moisture- and mold-
resistant core and paper surfaces.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Certainteed; SAINT-GOBAIN.
b. Georgia-Pacific Gypsum LLC.
c. National Gypsum Company.
d. USG Corporation.

2. Core: As indicated .
3. Long Edges: Tapered.
4. Mold Resistance: ASTM D 3273, score of 10 as rated according to 

ASTM D 3274.

2.4 SPECIALTY GYPSUM BOARD

A. Glass-Mat Interior Gypsum Board: ASTM C 1658/C 1658M. With fiberglass mat 
laminated to both sides. Specifically designed for interior use.

http://www.specagent.com/LookUp/?ulid=12048&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=12049&mf=04&src=wd
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1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Georgia-Pacific Gypsum LLC.
b. National Gypsum Company.
c. USG Corporation.

2. Core: As indicated .
3. Long Edges: Tapered.
4. Mold Resistance: ASTM D 3273, score of 10 as rated according to 

ASTM D 3274.

B. Acoustically Enhanced Gypsum Board: ASTM C 1396/C 1396M. Multilayer products 
constructed of two layers of gypsum boards sandwiching a viscoelastic sound-
absorbing polymer core.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Certainteed; SAINT-GOBAIN.
b. National Gypsum Company.

2. Core: As indicated .
3. Long Edges: Tapered.

2.5 EXTERIOR GYPSUM BOARD FOR CEILINGS AND SOFFITS

A. Glass-Mat Gypsum Sheathing Board: ASTM C 1177/C 1177M, with fiberglass mat 
laminated to both sides and with manufacturer's standard edges.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Certainteed; SAINT-GOBAIN.
b. Georgia-Pacific Gypsum LLC.
c. National Gypsum Company.
d. USG Corporation.

2. Core: As indicated .

2.6 TRIM ACCESSORIES

A. Interior Trim: ASTM C 1047.

1. Material: Paper-faced galvanized-steel sheet.
2. Shapes:

a. Cornerbead.
b. Bullnose bead.
c. LC-Bead: J-shaped; exposed long flange receives joint compound.
d. L-Bead: L-shaped; exposed long flange receives joint compound.
e. U-Bead: J-shaped; exposed short flange does not receive joint compound.
f. Expansion (control) joint.
g. Curved-Edge Cornerbead: With notched or flexible flanges.

http://www.specagent.com/LookUp/?ulid=12051&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=12052&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=12055&mf=04&src=wd
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B. Exterior Trim: ASTM C 1047.

1. Material: Hot-dip galvanized-steel sheet, plastic, or rolled zinc .
2. Shapes:

a. Cornerbead.
b. LC-Bead: J-shaped; exposed long flange receives joint compound.
c. Expansion (Control) Joint: One-piece, rolled zinc with V-shaped slot and 

removable strip covering slot opening.

C. Aluminum Trim: Extruded accessories of profiles and dimensions indicated.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Fry Reglet Corporation.
b. Gordon Inc.
c. Pittcon Industries.
d. Tamlyn.

2. Aluminum: Alloy and temper with not less than the strength and durability 
properties of ASTM B 221, Alloy 6063-T5.

3. Finish: Corrosion-resistant primer compatible with joint compound and finish 
materials specified .

2.7 JOINT TREATMENT MATERIALS

A. General: Comply with ASTM C 475/C 475M.

B. Joint Tape:

1. Interior Gypsum Board: Paper.
2. Exterior Gypsum Soffit Board: Paper.
3. Glass-Mat Gypsum Sheathing Board: 10-by-10 glass mesh.

C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is 
compatible with other compounds applied on previous or for successive coats.

1. Prefilling: At open joints , rounded or beveled panel edges, and damaged surface 
areas, use setting-type taping compound.

2. Embedding and First Coat: For embedding tape and first coat on joints, 
fasteners, and trim flanges, use setting-type taping compound.
a. Use setting-type compound for installing paper-faced metal trim 

accessories.
3. Fill Coat: For second coat, use drying-type, all-purpose compound.
4. Finish Coat: For third coat, use drying-type, all-purpose compound.
5. Skim Coat: For final coat of Level 5 finish, use high-build interior coating product 

designed for application by airless sprayer and to be used instead of skim coat to 
produce Level 5 finish.

D. Joint Compound for Exterior Applications:

http://www.specagent.com/LookUp/?ulid=12059&mf=04&src=wd
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1. Exterior Gypsum Soffit Board: Use setting-type taping compound and setting-
type, sandable topping compound.

2. Glass-Mat Gypsum Sheathing Board: As recommended by sheathing board 
manufacturer.

2.8 AUXILIARY MATERIALS

A. General: Provide auxiliary materials that comply with referenced installation standards 
and manufacturer's written instructions.

B. Steel Drill Screws: ASTM C 1002 unless otherwise indicated.

1. Use screws complying with ASTM C 954 for fastening panels to steel members 
from 0.033 to 0.112 inch thick.

2. For fastening cementitious backer units, use screws of type and size 
recommended by panel manufacturer.

C. Sound-Attenuation Blankets: ASTM C 665, Type I (blankets without membrane facing) 
produced by combining thermosetting resins with mineral fibers manufactured from 
glass, slag wool, or rock wool.

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of 
assembly.

D. Acoustical Sealant: Manufacturer's standard nonsag, paintable, nonstaining latex 
sealant complying with ASTM C 834. Product effectively reduces airborne sound 
transmission through perimeter joints and openings in building construction as 
demonstrated by testing representative assemblies according to ASTM E 90.

E. Vapor Retarder: As specified in Section 07 26 00 "Vapor Retarders."

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates including welded hollow-metal frames and support 
framing, with Installer present, for compliance with requirements and other conditions 
affecting performance of the Work.

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and 
mold damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 APPLYING AND FINISHING PANELS, GENERAL

A. Comply with ASTM C 840.

B. Install ceiling panels across framing to minimize the number of abutting end joints and 
to avoid abutting end joints in central area of each ceiling. Stagger abutting end joints 
of adjacent panels not less than one framing member.

C. Install panels with face side out. Butt panels together for a light contact at edges and 
ends with not more than 1/16 inch of open space between panels. Do not force into 
place.

D. Locate edge and end joints over supports, except in ceiling applications where 
intermediate supports or gypsum board back-blocking is provided behind end joints. Do 
not place tapered edges against cut edges or ends. Stagger vertical joints on opposite 
sides of partitions. Do not make joints other than control joints at corners of framed 
openings.

E. Form control and expansion joints with space between edges of adjoining gypsum 
panels.

F. Cover both faces of support framing with gypsum panels in concealed spaces (above 
ceilings, etc.), except in chases braced internally.

1. Unless concealed application is indicated or required for sound, fire, air, or 
smoke ratings, coverage may be accomplished with scraps of not less than 8 sq. 
ft. in area.

2. Fit gypsum panels around ducts, pipes, and conduits.
3. Where partitions intersect structural members projecting below underside of 

floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural 
members; allow 1/4- to 3/8-inch- wide joints to install sealant.

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments. Provide 1/4- to 1/2-inch- wide spaces at these locations and trim edges 
with edge trim where edges of panels are exposed. Seal joints between edges and 
abutting structural surfaces with acoustical sealant.

H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is 
attached to open (unsupported) edges of stud flanges first.

I. Wood Framing: Install gypsum panels over wood framing, with floating internal corner 
construction. Do not attach gypsum panels across the flat grain of wide-dimension 
lumber, including floor joists and headers. Float gypsum panels over these members or 
provide control joints to counteract wood shrinkage.

J. STC-Rated Assemblies: Seal construction at perimeters, behind control joints, and at 
openings and penetrations with a continuous bead of acoustical sealant. Install 
acoustical sealant at both faces of partitions at perimeters and through penetrations. 
Comply with ASTM C 919 and with manufacturer's written instructions for locating edge 
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trim and closing off sound-flanking paths around or through assemblies, including 
sealing partitions above acoustical ceilings.

K. Install sound attenuation blankets before installing gypsum panels unless blankets are 
readily installed after panels have been installed on one side.

3.3 APPLYING INTERIOR GYPSUM BOARD

A. Install interior gypsum board in the following locations:

1. Wallboard Type: As indicated on Drawings .
2. Type X: As indicated on Drawings Where required for fire-resistance-rated 

assembly .
3. Ceiling Type: As indicated on Drawings .
4. Abuse-Resistant Type: As indicated on Drawings .
5. Impact-Resistant Type: As indicated on Drawings .
6. Mold-Resistant Type: As indicated on Drawings .
7. Glass-Mat Interior Type: As indicated on Drawings .
8. Acoustically Enhanced Type: As indicated on Drawings .

B. Single-Layer Application:

1. On ceilings, apply gypsum panels before wall/partition board application to 
greatest extent possible and at right angles to framing unless otherwise 
indicated.

2. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing) 
unless otherwise indicated or required by fire-resistance-rated assembly, and 
minimize end joints.
a. Stagger abutting end joints not less than one framing member in alternate 

courses of panels.
b. At stairwells and other high walls, install panels horizontally unless 

otherwise indicated or required by fire-resistance-rated assembly.
3. On Z-shaped furring members, apply gypsum panels vertically (parallel to 

framing) with no end joints. Locate edge joints over furring members.
4. Fastening Methods: Apply gypsum panels to supports with steel drill screws.

3.4 APPLYING EXTERIOR GYPSUM PANELS FOR CEILINGS AND SOFFITS

A. Apply panels perpendicular to supports, with end joints staggered and located over 
supports.

1. Install with 1/4-inch open space where panels abut other construction or 
structural penetrations.

2. Fasten with corrosion-resistant screws.
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3.5 APPLYING TILE BACKING PANELS

A. Where tile backing panels abut other types of panels in same plane, shim surfaces to 
produce a uniform plane across panel surfaces.

3.6 INSTALLING TRIM ACCESSORIES

A. General: For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels. Otherwise, attach trim according to manufacturer's written 
instructions.

B. Control Joints: Install control joints according to ASTM C 840 and in specific locations 
approved by Architect for visual effect.

C. Interior Trim: Install in the following locations:

1. Cornerbead: Use at outside corners  unless otherwise indicated.
2. LC-Bead: Use at exposed panel edges .
3. L-Bead: Use where indicated .
4. U-Bead: Use at exposed panel edges .
5. Curved-Edge Cornerbead: Use at curved openings.

D. Exterior Trim: Install in the following locations:

1. Cornerbead: Use at outside corners.
2. LC-Bead: Use at exposed panel edges .

E. Aluminum Trim: Install in locations indicated on Drawings .

3.7 FINISHING GYPSUM BOARD

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, 
penetrations, fastener heads, surface defects, and elsewhere as required to prepare 
gypsum board surfaces for decoration. Promptly remove residual joint compound from 
adjacent surfaces.

B. Prefill open joints , rounded or beveled edges, and damaged surface areas.

C. Apply joint tape over gypsum board joints, except for trim products specifically 
indicated as not intended to receive tape.

D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 
ASTM C 840:

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated.
2. Level 2: Panels that are substrate for tile Panels that are substrate for acoustical 

tile Where indicated on Drawings .
3. Level 3: Where indicated on Drawings .
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4. Level 4: At panel surfaces that will be exposed to view unless otherwise indicated 
.
a. Primer and its application to surfaces are specified in Section 09 91 23 

"Interior Painting."
5. Level 5: Where indicated on Drawings .

a. Primer and its application to surfaces are specified in Section 09 91 23 
"Interior Painting."

E. Glass-Mat Gypsum Sheathing Board: Finish according to manufacturer's written 
instructions for use as exposed soffit board.

F. Glass-Mat Faced Panels: Finish according to manufacturer's written instructions.

3.8 PROTECTION

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and 
other non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged 
during drywall application.

B. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period.

C. Remove and replace panels that are wet, moisture damaged, and mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited 
to, discoloration, sagging, or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration.

END OF SECTION 09 29 00
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SECTION 09 30 13 - CERAMIC TILING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section.

1.2 SUMMARY

A. Section Includes:

1. Glazed wall tile.
2. Tile backing panels.
3. Waterproof membrane  for thinset applications.
4. Crack isolation membrane.
5. Metal edge strips.

B. Related Requirements:

1. Section 07 92 00 "Joint Sealants" for sealing of expansion, contraction, control, 
and isolation joints in tile surfaces.

2. Section 09 29 00 "Gypsum Board" for cementitious backer units .
3. Section 09 63 40 "Stone Flooring" for stone thresholds.

1.3 DEFINITIONS

A. General: Definitions in the ANSI A108 series of tile installation standards and in 
ANSI A137.1 apply to Work of this Section unless otherwise specified.

B. ANSI A108 Series: ANSI A108.01, ANSI A108.02, ANSI A108.1A, ANSI A108.1B, 
ANSI A108.1C, ANSI A108.4, ANSI A108.5, ANSI A108.6, ANSI A108.8, ANSI A108.9, 
ANSI A108.10, ANSI A108.11, ANSI A108.12, ANSI A108.13, ANSI A108.14, 
ANSI A108.15, ANSI A108.16, and ANSI A108.17, which are contained in its 
"Specifications for Installation of Ceramic Tile."

C. Face Size: Actual tile size, excluding spacer lugs.

D. Module Size: Actual tile size plus joint width indicated.

1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site .
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1. Review requirements in ANSI A108.01 for substrates and for preparation by 
other trades.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Show locations of each type of tile and tile pattern. Show widths, 
details, and locations of expansion, contraction, control, and isolation joints in tile 
substrates and finished tile surfaces.

C. Samples for Initial Selection: For tile, grout, and accessories involving color selection.

D. Samples for Verification:

1. Full-size units of each type and composition of tile and for each color and finish 
required.  For ceramic mosaic tile in color blend patterns, provide full sheets of 
each color blend.

2. Full-size units of each type of trim and accessory  for each color and finish 
required.

3. Stone thresholds in 6-inch lengths.
4. Metal edge strips in 6-inch lengths.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

B. Master Grade Certificates: For each shipment, type, and composition of tile, signed by 
tile manufacturer and Installer.

C. Product Certificates: For each type of product.

D. Product Test Reports: For tile-setting and -grouting products  and certified porcelain 
tile.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match and are from same production runs as products 
installed and that are packaged with protective covering for storage and identified with 
labels describing contents.

1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of 
amount installed for each type, composition, color, pattern, and size indicated.

2. Grout: Furnish quantity of grout equal to 3 percent of amount installed for each 
type, composition, and color indicated.
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1.8 QUALITY ASSURANCE

A. Installer Qualifications:

1. Installer is a Five-Star member of the National Tile Contractors Association or a 
Trowel of Excellence member of the Tile Contractors' Association of America.

2. Installer's supervisor for Project holds the International Masonry Institute's 
Foreman Certification.

3. Installer employs only Ceramic Tile Education Foundation Certified Installers for 
Project.

4. Installer employs at least one installer for Project that has completed the 
Advanced Certification for Tile Installers (ACT) certification for installation of 
gauged porcelain tile/gauged porcelain tile panels and slabs and large format tile.

B. Mockups: Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution.

1. Build mockup of  each type of wall tile installation.
2. Subject to compliance with requirements, approved mockups may become part 

of the completed Work if undisturbed at time of Substantial Completion.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store packaged materials in original containers with seals unbroken and 
labels intact until time of use. Comply with requirements in ANSI A137.1 for labeling tile 
packages.

B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry 
location.

C. Store aggregates where grading and other required characteristics can be maintained 
and contamination can be avoided.

D. Store liquid materials in unopened containers and protected from freezing.

1.10 FIELD CONDITIONS

A. Environmental Limitations: Do not install tile until construction in spaces is complete 
and ambient temperature and humidity conditions are maintained at the levels 
indicated in referenced standards and manufacturer's written instructions.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations for Tile: Obtain tile of each type and color or finish from single 
source or producer.

1. Obtain tile of each type and color or finish from same production run and of 
consistent quality in appearance and physical properties for each contiguous 
area.

B. Source Limitations for Setting and Grouting Materials: Obtain ingredients of a uniform 
quality for each mortar, adhesive, and grout component from single manufacturer and 
each aggregate from single source or producer.

1. Obtain setting and grouting materials, except for unmodified Portland cement and 
aggregate, from single manufacturer.

2. Obtain waterproof membrane and crack isolation membrane, except for sheet 
products, from manufacturer of setting and grouting materials.

C. Source Limitations for Other Products: Obtain each of the following products specified 
in this Section from a single manufacturer:

1. Waterproof membrane.
2. Crack isolation membrane.
3. Cementitious backer units.
4. Metal edge strips.

2.2 PRODUCTS, GENERAL

A. ANSI Ceramic Tile Standard: Provide tile that complies with ANSI A137.1 for types, 
compositions, and other characteristics indicated.

1. Provide tile complying with Standard grade requirements  unless otherwise 
indicated.

B. ANSI Standards for Tile Installation Materials: Provide materials complying with 
ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards 
referenced by TCNA installation methods specified in tile installation schedules, and 
other requirements specified.

C. Factory Blending: For tile exhibiting color variations within ranges, blend tile in factory 
and package so tile units taken from one package show same range in colors as those 
taken from other packages and match approved Samples.

D. Mounting: For factory-mounted tile, provide back- or edge-mounted tile assemblies as 
standard with manufacturer unless otherwise indicated.
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1. Where tile is indicated for installation in wet areas, do not use back- or edge-
mounted tile assemblies unless tile manufacturer specifies in writing that this type 
of mounting is suitable for installation indicated and has a record of successful in-
service performance.

2.3 TILE PRODUCTS

A. Ceramic Tile Type: PW-1 Glazed wall tile.

1. Basis-of-Design Product: Subject to compliance with requirements, provide 
Daltile Volume 1.0 :
a. Daltile; a brand of Dal-Tile Corporation.

2. Module Size: 12" x 24" .
3. Face Size Variation: Rectified.
4. Thickness: 5/16 inch.
5. Face: Plain with modified square edges .
6. Finish: Mat, opaque glaze.
7. Tile Color and Pattern: As selected by Architect from manufacturer's full range .
8. Grout Color: As selected by Architect from manufacturer's full range .
9. Mounting: Factory, back mounted.
10. Mounting: Pregrouted sheets of tiles are factory assembled and grouted with 

manufacturer's standard white silicone rubber.

2.4 TILE BACKING PANELS

A. Cementitious Backer Units: ANSI A118.9 or ASTM C1325, Type A, in maximum 
lengths available to minimize end-to-end butt joints.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Custom Building Products.
b. FinPan, Inc.
c. Georgia-Pacific Gypsum LLC.
d. USG Corporation 1.

2. Thickness: 5/8 inch .

2.5 WATERPROOF MEMBRANE

A. General: Manufacturer's standard product that complies with ANSI A118.10 and is 
recommended by the manufacturer for the application indicated. Include reinforcement 
and accessories recommended by manufacturer.

B. Fluid-Applied Membrane: Liquid-latex rubber or elastomeric polymer.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. ARDEX Americas.

http://www.specagent.com/LookUp/?ulid=9322&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=277&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=9329&mf=04&src=wd
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b. Custom Building Products.
c. Laticrete International, Inc.
d. MAPEI Corporation.
e. Sika Corporation.

C. Latex-Portland Cement Waterproof Mortar: Flexible, waterproof mortar consisting of 
cement-based mix and latex additive.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. ARDEX Americas.
b. Laticrete International, Inc.
c. MAPEI Corporation.

2.6 CRACK ISOLATION MEMBRANE

A. General: Manufacturer's standard product that complies with ANSI A118.12 for 
standard performance and is recommended by the manufacturer for the application 
indicated. Include reinforcement and accessories recommended by manufacturer.

B. Latex-Portland Cement Crack-Resistant Mortar: Flexible mortar consisting of cement-
based mix and latex additive.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Boiardi Products Corporation; a QEP company.
b. C-Cure.
c. H.B. Fuller Construction Products Inc. / TEC.
d. MAPEI Corporation.

2.7 SETTING MATERIALS

A. Water-Cleanable, Tile-Setting Epoxy: ANSI A118.3.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. ARDEX Americas.
b. Custom Building Products.
c. Laticrete International, Inc.
d. MAPEI Corporation.

2. Provide product capable of withstanding continuous and intermittent exposure to 
temperatures of up to 140 and 212 deg F, respectively, and certified by 
manufacturer for intended use.

http://www.specagent.com/LookUp/?ulid=9330&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=9339&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=9345&mf=04&src=wd
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2.8 GROUT MATERIALS

A. Sand-Portland Cement Grout: ANSI A108.10, consisting of white or gray cement and 
white or colored aggregate as required to produce color indicated.

B. Standard Cement Grout: ANSI A118.6.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Custom Building Products.
b. Laticrete International, Inc.
c. MAPEI Corporation.
d. Sika Corporation.

C. High-Performance Tile Grout: ANSI A118.7.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. ARDEX Americas.
b. Custom Building Products.
c. Laticrete International, Inc.
d. MAPEI Corporation.

2. Polymer Type: Acrylic resin or styrene-butadiene rubber in liquid-latex form for 
addition to prepackaged dry-grout mix.

D. Water-Cleanable Epoxy Grout: ANSI A118.3 , with a VOC content of 65 g/L or less.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. ARDEX Americas.
b. Custom Building Products.
c. Laticrete International, Inc.
d. MAPEI Corporation.

2. Provide product capable of withstanding continuous and intermittent exposure to 
temperatures of up to 140 and 212 deg F, respectively, and certified by 
manufacturer for intended use.

E. Grout for Pregrouted Tile Sheets: Same product used in factory to pregrout tile sheets.

2.9 MISCELLANEOUS MATERIALS

A. Metal Edge Strips: Angle or L-shaped, height to match tile and setting-bed thickness, 
metallic or combination of metal and PVC or neoprene base, designed specifically for 
flooring applications; stainless steel, ASTM A276/A276M or ASTM A666, 300 Series 
exposed-edge material.

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following:
a. Schluter Systems L.P.

http://www.specagent.com/LookUp/?ulid=9347&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=9348&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=9349&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=9350&mf=04&src=wd
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B. Tile Cleaner: A neutral cleaner capable of removing soil and residue without harming 
tile and grout surfaces, specifically approved for materials and installations indicated by 
tile and grout manufacturers.

2.10 MIXING MORTARS AND GROUT

A. Mix mortars and grouts to comply with referenced standards and mortar and grout 
manufacturers' written instructions.

B. Add materials, water, and additives in accurate proportions.

C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing 
time, and other procedures to produce mortars and grouts of uniform quality with 
optimum performance characteristics for installations indicated.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions where tile will be installed, with Installer 
present, for compliance with requirements for installation tolerances and other 
conditions affecting performance of the Work.

1. Verify that substrates for setting tile are firm; dry; clean; free of coatings that are 
incompatible with tile-setting materials, including curing compounds and other 
substances that contain soap, wax, oil, or silicone; and comply with flatness 
tolerances required by ANSI A108.01 for installations indicated.

2. Verify that concrete substrates for tile floors installed with adhesives or thinset 
mortar comply with surface finish requirements in ANSI A108.01 for installations 
indicated.
a. Verify that surfaces that received a steel trowel finish have been 

mechanically scarified.
b. Verify that protrusions, bumps, and ridges have been removed by sanding 

or grinding.
3. Verify that installation of grounds, anchors, recessed frames, electrical and 

mechanical units of work, and similar items located in or behind tile has been 
completed.

4. Verify that joints and cracks in tile substrates are coordinated with tile joint 
locations; if not coordinated, adjust joint locations in consultation with Architect.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 PREPARATION

A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with 
thinset mortar with trowelable leveling and patching compound specifically 
recommended by tile-setting material manufacturer.

B. Where indicated, prepare substrates to receive waterproof membrane by applying a 
reinforced mortar bed that complies with ANSI A108.1A and is sloped 1/4 inch per foot 
toward drains.

C. Blending: For tile exhibiting color variations, verify that tile has been factory blended 
and packaged so tile units taken from one package show same range of colors as 
those taken from other packages and match approved Samples. If not factory blended, 
either return to manufacturer or blend tiles at Project site before installing.

3.3 INSTALLATION OF CERAMIC TILE

A. Comply with TCNA's "Handbook for Ceramic, Glass, and Stone Tile Installation" for 
TCNA installation methods specified in tile installation schedules. Comply with parts of 
the ANSI A108 series "Specifications for Installation of Ceramic Tile" that are 
referenced in TCNA installation methods, specified in tile installation schedules, and 
apply to types of setting and grouting materials used.

B. Extend tile work into recesses and under or behind equipment and fixtures to form 
complete covering without interruptions unless otherwise indicated. Terminate work 
neatly at obstructions, edges, and corners without disrupting pattern or joint 
alignments.

C. Accurately form intersections and returns. Perform cutting and drilling of tile without 
marring visible surfaces. Carefully grind cut edges of tile abutting trim, finish, or built-in 
items for straight aligned joints. Fit tile closely to electrical outlets, piping, fixtures, and 
other penetrations so plates, collars, or covers overlap tile.

D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed 
tile edges.

E. Where accent tile differs in thickness from field tile, vary setting-bed thickness so that 
tiles are flush.

F. Jointing Pattern: Lay tile in grid pattern unless otherwise indicated. Lay out tile work 
and center tile fields in both directions in each space or on each wall area. Lay out tile 
work to minimize the use of pieces that are less than half of a tile. Provide uniform joint 
widths unless otherwise indicated.

1. For tile mounted in sheets, make joints between tile sheets same width as joints 
within tile sheets so joints between sheets are not apparent in finished work.

2. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be 
same size, align joints.
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3. Where tiles are specified or indicated to be whole integer multiples of adjoining 
tiles on floor, base, walls, or trim, align joints unless otherwise indicated.

G. Joint Widths: Unless otherwise indicated, install tile with the following joint widths:

1. Glazed Wall Tile: 1/16 inch .

H. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions 
indicated.

I. Expansion Joints: Provide expansion joints and other sealant-filled joints, including 
control, contraction, and isolation joints, where indicated. Form joints during installation 
of setting materials, mortar beds, and tile. Do not saw-cut joints after installing tiles.

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly 
above them.

J. Metal Edge Strips: Install at locations indicated .

3.4 INSTALLATION OF TILE BACKING PANEL

A. Install panels and treat joints according to ANSI A108.11 and manufacturer's written 
instructions for type of application indicated.  Use modified dry-set mortar for bonding 
material unless otherwise directed in manufacturer's written instructions.

3.5 INSTALLATION OF WATERPROOF MEMBRANE

A. Install waterproof membrane to comply with ANSI A108.13 and manufacturer's written 
instructions to produce waterproof membrane of uniform thickness that is bonded 
securely to substrate.

B. Allow waterproof membrane to cure and verify by testing that it is watertight before 
installing tile or setting materials over it.

3.6 INSTALLATION OF CRACK ISOLATION MEMBRANE

A. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's 
written instructions to produce membrane of uniform thickness that is bonded securely 
to substrate.

B. Allow crack isolation membrane to cure before installing tile or setting materials over it.

3.7 ADJUSTING AND CLEANING

A. Remove and replace tile that is damaged or that does not match adjoining tile. Provide 
new matching units, installed as specified and in a manner to eliminate evidence of 
replacement.
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B. Cleaning: On completion of placement and grouting, clean all ceramic tile surfaces so 
they are free of foreign matter.

1. Remove grout residue from tile as soon as possible.
2. Clean grout smears and haze from tile according to tile and grout manufacturer's 

written instructions but no sooner than 10 days after installation. Use only 
cleaners recommended by tile and grout manufacturers and only after 
determining that cleaners are safe to use by testing on samples of tile and other 
surfaces to be cleaned. Protect metal surfaces and plumbing fixtures from effects 
of cleaning. Flush surfaces with clean water before and after cleaning.

3.8 PROTECTION

A. Protect installed tile work with kraft paper or other heavy covering during construction 
period to prevent staining, damage, and wear. If recommended by tile manufacturer, 
apply coat of neutral protective cleaner to completed tile walls and floors.

B. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is 
completed.

C. Before final inspection, remove protective coverings and rinse neutral protective 
cleaner from tile surfaces.

3.9 INTERIOR CERAMIC TILE INSTALLATION SCHEDULE

A. Interior Wall Installations, Wood or Metal Studs or Furring:

1. Ceramic Tile Installation : TCNA W244C or TCNA W244F; thinset mortar on 
cementitious backer units or fiber-cement backer board  over vapor-retarder 
membrane.
a. Ceramic Tile Type: .
b. Thinset Mortar: Standard dry-set mortar.
c. Grout: Water-cleanable epoxy grout.

END OF SECTION 09 30 13





McMillan Pazdan Smith Architecture
MPS Project No. 020420.00

Spartanburg School District Five
James F. Byrnes HighSchool

Phase 2 Academic Wing Addition
Duncan, South Carolina

SECTION 09 51 23 - ACOUSTICAL TILE CEILINGS
Page 1 of 9

Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "McMillan Pazdan Smith - Spartanburg" for "James F Byrnes High School Phase II".  A valid, current MasterSpec license is required for 
editing and use of this document for any other project.(17946)

SECTION 09 51 23 - ACOUSTICAL TILE CEILINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section.

1.2 SUMMARY

A. Section Includes:

1. Acoustical tiles for interior ceilings.
2. Fully concealed, direct-hung, suspension systems.

B. Related Requirements:

1. Section 09 51 13 "Acoustical Panel Ceilings" for ceilings consisting of mineral-
base and glass-fiber-base acoustical panels and exposed suspension systems.

2. Section 09 51 33 "Acoustical Metal Pan Ceilings" for ceilings consisting of metal-
pan units with exposed and concealed suspension systems.

C. Products furnished, but not installed under this Section, include anchors, clips, and 
other ceiling attachment devices to be cast in concrete.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site .

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: For each exposed product and for each color and texture specified, 6 inches 
in size.

C. Samples for Initial Selection: For components with factory-applied finishes.

D. Samples for Verification: For each component indicated and for each exposed finish 
required, prepared on Samples of sizes indicated below:

1. Acoustical Tiles: Set of full-size Samples of each type, color, pattern, and texture.
2. Concealed Suspension-System Members: 6-inch- long Sample of each type.
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3. Exposed Moldings and Trim: Set of 6-inch- long Samples of each type and color.
4. Seismic Clips: Full size.

1.5 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following 
items are shown and coordinated with each other, using input from installers of the 
items involved:

1. Ceiling suspension-system members.
2. Structural members to which suspension systems will be attached.
3. Method of attaching hangers to building structure.

a. Furnish layouts for cast-in-place anchors, clips, and other ceiling 
attachment devices whose installation is specified in other Sections.

4. Carrying channels or other supplemental support for hanger-wire attachment 
where conditions do not permit installation of hanger wires at required spacing.

5. Size and location of initial access modules for acoustical tile.
6. Items penetrating finished ceiling and ceiling-mounted items including the 

following:
a. Lighting fixtures.
b. Diffusers.
c. Grilles.
d. Speakers.
e. Sprinklers.
f. Access panels.
g. Perimeter moldings.
h. .

7. Show operation of hinged and sliding components adjacent to acoustical tiles.
8. Minimum Drawing Scale: 1/8 inch = 1 foot .

B. Product Test Reports: For each acoustical tile ceiling, for tests performed by a qualified 
testing agency.

C. Evaluation Reports: For each acoustical tile ceiling suspension system  and anchor 
and fastener type, from ICC-ES.

1.6 CLOSEOUT SUBMITTALS

A. Maintenance Data: For finishes to include in maintenance manuals.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials , from the same product run, that match products installed and 
that are packaged with protective covering for storage and identified with labels 
describing contents.

1. Acoustical Ceiling Units: Full-size tiles equal to 2 percent of quantity installed.
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2. Suspension-System Components: Quantity of each concealed grid and exposed 
component equal to 2 percent of quantity installed.

1.8 QUALITY ASSURANCE

A. Mockups: Build mockups to verify selections made under Sample submittals, to 
demonstrate aesthetic effects, and to set quality standards for materials and execution.

1. Build mockup of typical ceiling area as shown on Drawings.
2. Approval of mockups does not constitute approval of deviations from the 

Contract Documents contained in mockups unless Architect specifically approves 
such deviations in writing.

3. Subject to compliance with requirements, approved mockups may become part 
of the completed Work if undisturbed at time of Substantial Completion.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Deliver acoustical tiles, suspension-system components, and accessories to Project 
site and store them in a fully enclosed, conditioned space where they will be protected 
against damage from moisture, humidity, temperature extremes, direct sunlight, 
surface contamination, and other causes.

B. Before installing acoustical tiles, permit them to reach room temperature and a 
stabilized moisture content.

1.10 FIELD CONDITIONS

A. Environmental Limitations: Do not install acoustical tile ceilings until spaces are 
enclosed and weathertight, wet-work in spaces is complete and dry, work above 
ceilings is complete, and ambient temperature and humidity conditions are maintained 
at the levels indicated for Project when occupied for its intended use.

1. Pressurized Plenums: Operate ventilation system for not less than 48 hours 
before beginning acoustical tile ceiling installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations:

1. Suspended Acoustical Tile Ceilings: Obtain each type of acoustical ceiling tile 
and its suspension system from single source from single manufacturer.
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2.2 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Suspended ceilings shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7 .

B. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency.

1. Flame-Spread Index: Class  A according to ASTM E 1264.
2. Smoke-Developed Index: 50 or less.

2.3 ACOUSTICAL TILES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. Armstrong World Industries, Inc.
2. USG Corporation.

B. Acoustical Tile Standard: Provide manufacturer's standard tiles of configuration 
indicated that comply with ASTM E 1264 classifications as designated by type, form, 
pattern, acoustical rating, and light reflectance unless otherwise indicated.

1. ACT-1 Classrooms
a. Armstrong anti-sag #1728
b. USG Radar ClimaPlus anti-sag #2210

2. ACT-2 Administration & Offices 
a. Armstrong Fine Fissured Angled Tegular #1732
b. USG Radar Shadowline Tapered #2200

3. ACT-MR Moisture Resistant. Wet Areas (Kitchens, toilets, custodial)
a. Armstrong Clean Room VL #868
b. USG Clean Room Class 100 #56099

4. ACT-NR Noise Resistant (Band, Orchestra, Chorus)
a. Armstrong Ultima High NRC #1940
b. USG Mars High NRC #86100

5. ACT-M
a. Armstrong Metalworks (6” linear, suspended, wood-look)

6. ACT-S
a. Armstrong Soundscape Baffles (16” deep, suspended)

C. Classification: Provide tiles as follows:

1. Type and Form: Type III, mineral base with painted finish; .

D. Color: White .

E. Light Reflectance (LR): Not less than 0.80 .

F. Noise Reduction Coefficient (NRC): Not less than 0.55 .

http://www.specagent.com/LookUp/?ulid=349&mf=04&src=wd
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G. Edge/Joint Detail: As indicated by manufacturer's designation .

H. Thickness: 5/8 inch .

I. Modular Size: 24 by 24 inches .

J. Antimicrobial Treatment: Manufacturer's standard broad spectrum, antimicrobial 
formulation that inhibits fungus, mold, mildew, and gram-positive and gram-negative 
bacteria and showing no mold, mildew, or bacterial growth when tested according to 
ASTM D 3273, ASTM D 3274, or ASTM G 21 and evaluated according to 
ASTM D 3274 or ASTM G 21.

2.4 METAL SUSPENSION SYSTEM 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. Armstrong Ceiling & Wall Solutions.
2. USG Corporation.

B. Metal Suspension-System Standard: Provide manufacturer's standard, direct-hung, 
fully concealed, metal suspension system and accessories of type, structural 
classification, and finish indicated that complies with applicable requirements in 
ASTM C 635/C 635M.

1. High-Humidity Finish: Where indicated, provide coating tested and classified for 
"severe environment performance" according to ASTM C 635/C 635M.

C. Direct-Hung, Double-Web Suspension System: Main and cross runners roll formed 
from and capped with cold-rolled steel sheet, prepainted, electrolytically zinc coated, or 
hot-dip galvanized, G30 coating designation.

2.5 ACCESSORIES

A. Attachment Devices: Size for five times the design load indicated in 
ASTM C 635/C 635M, Table 1, "Direct Hung," unless otherwise indicated. Comply with 
seismic design requirements.

1. Anchors in Concrete: Anchors of type and material indicated below, with holes or 
loops for attaching hangers of type indicated and with capability to sustain, 
without failure, a load equal to five times that imposed by ceiling construction, as 
determined by testing according to ASTM E 488/E 488M or ASTM E 1512 as 
applicable, conducted by a qualified testing and inspecting agency.
a. Type: Cast-in-place Postinstalled expansion Postinstalled bonded anchors.
b. Corrosion Protection: Carbon-steel components zinc plated according to 

ASTM B 633, Class SC 1 (mild) service condition.
c. Corrosion Protection: Stainless-steel components complying with 

ASTM F 593 and ASTM F 594, Group 1 Alloy 304 or 316.

http://www.specagent.com/LookUp/?ulid=350&mf=04&src=wd
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2. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for 
application indicated, fabricated from corrosion-resistant materials, with clips or 
other accessory devices for attaching hangers of type indicated, and with 
capability to sustain, without failure, a load equal to 10 times that imposed by 
ceiling construction, as determined by testing according to ASTM E 1190, 
conducted by a qualified testing and inspecting agency.

B. Wire Hangers, Braces, and Ties: Provide wires as follows:

1. Zinc-Coated, Carbon-Steel Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft 
temper.

2. Stainless-Steel Wire: ASTM A 580/A 580M, Type 304, nonmagnetic.
3. Size: Wire diameter sufficient for its stress at three times hanger design load 

(ASTM C 635/C 635M, Table 1, "Direct Hung") will be less than yield stress of 
wire, but not less than 0.135-inch- diameter wire.

C. Hanger Rods: Mild steel, zinc coated or protected with rust-inhibitive paint.

D. Flat Hangers: Mild steel, zinc coated or protected with rust-inhibitive paint.

E. Angle Hangers: Angles with legs not less than 7/8 inch wide; formed with 0.04-inch- 
thick, galvanized-steel sheet complying with ASTM A 653/A 653M, G90 coating 
designation; with bolted connections and 5/16-inch- diameter bolts.

F. Seismic Stabilizer Bars: Manufacturer's standard perimeter stabilizers designed to 
accommodate seismic forces.

G. Seismic Struts: Manufacturer's standard compression struts designed to accommodate 
lateral forces.

H. Seismic Clips: Manufacturer's standard seismic clips designed to secure acoustical 
tiles in-place during a seismic event.

2.6 METAL EDGE MOLDINGS AND TRIM 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. Armstrong World Industries, Inc.
2. USG Corporation.

B. Extruded-Aluminum Edge Moldings and Trim: Where indicated, provide manufacturer's 
extruded-aluminum edge moldings and trim of profile indicated or referenced by 
manufacturer's designations, including splice plates, corner pieces, and attachment 
and other clips, complying with seismic design requirements.

1. Baked-Enamel or Powder-Coat Finish: Minimum dry film thickness of 1.5 mils. 
Comply with ASTM C 635/C 635M and coating manufacturer's written 
instructions for cleaning, conversion coating, and applying and baking finish.

http://www.specagent.com/LookUp/?ulid=351&mf=04&src=wd
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2.7 MISCELLANEOUS MATERIALS

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, including structural framing and substrates 
to which acoustical tile ceilings attach or abut, with Installer present, for compliance 
with requirements specified in this and other Sections that affect ceiling installation and 
anchorage and for compliance with requirements for installation tolerances and other 
conditions affecting performance of the Work.

B. Examine acoustical tiles before installation. Reject acoustical tiles that are wet, 
moisture damaged, or mold damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Measure each ceiling area and establish layout of acoustical tiles to balance border 
widths at opposite edges of each ceiling. Avoid using less-than-half-width tiles at 
borders unless otherwise indicated, and comply with layout shown on reflected ceiling 
plans.

B. Layout openings for penetrations centered on the penetrating items.

3.3 INSTALLATION OF SUSPENDED ACOUSTICAL TILE CEILINGS

A. Install suspended acoustical tile ceilings according to ASTM C 636/C 636M , seismic 
design requirements, and manufacturer's written instructions.

B. Suspend ceiling hangers from building's structural members and as follows:

1. Install hangers plumb and free from contact with insulation or other objects within 
ceiling plenum that are not part of supporting structure or of ceiling suspension 
system.

2. Splay hangers only where required to miss obstructions; offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective means.

3. Where width of ducts and other construction within ceiling plenum produces 
hanger spacings that interfere with location of hangers at spacings required to 
support standard suspension-system members, install supplemental suspension 
members and hangers in form of trapezes or equivalent devices.

4. Secure wire hangers to ceiling suspension members and to supports above with 
a minimum of three tight turns. Connect hangers directly to structure or to inserts, 
eye screws, or other devices that are secure and appropriate for substrate and 
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that will not deteriorate or otherwise fail due to age, corrosion, or elevated 
temperatures.

5. Secure flat, angle, channel, and rod hangers to structure, including intermediate 
framing members, by attaching to inserts, eye screws, or other devices that are 
secure and appropriate for both the structure to which hangers are attached and 
the type of hanger involved. Install hangers in a manner that will not cause them 
to deteriorate or fail due to age, corrosion, or elevated temperatures.

6. Do not support ceilings directly from permanent metal forms or floor deck. Fasten 
hangers to cast-in-place hanger inserts, postinstalled mechanical or adhesive 
anchors, or power-actuated fasteners that extend through forms into concrete.

7. When steel framing does not permit installation of hanger wires at spacing 
required, install carrying channels or other supplemental support for attachment 
of hanger wires.

8. Do not attach hangers to steel deck tabs.
9. Do not attach hangers to steel roof deck. Attach hangers to structural members.
10. Space hangers not more than 48 inches o.c. along each member supported 

directly from hangers unless otherwise indicated; provide hangers not more than 
8 inches from ends of each member.

11. Size supplemental suspension members and hangers to support ceiling loads 
within performance limits established by referenced standards.

C. Secure bracing wires to ceiling suspension members and to supports with a minimum 
of four tight turns. Suspend bracing from building's structural members as required for 
hangers without attaching to permanent metal forms, steel deck, or steel deck tabs. 
Fasten bracing wires into concrete with cast-in-place or postinstalled anchors.

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area 
and where necessary to conceal edges of acoustical tiles.

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical 
legs of moldings before they are installed.

2. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and 
not more than 3 inches from ends. Miter corners accurately and connect 
securely.

3. Do not use exposed fasteners, including pop rivets, on moldings and trim.

E. Install suspension-system runners so they are square and securely interlocked with 
one another. Remove and replace dented, bent, or kinked members.

F. Arrange directionally patterned acoustical tiles as follows:

1. As indicated on reflected ceiling plans.

G. Install acoustical tiles in coordination with suspension system and exposed moldings 
and trim. Place splines or suspension-system flanges into kerfed edges of tiles so tile-
to-tile joints are interlocked.

1. Fit adjoining tiles to form flush, tight joints. Scribe and cut tiles for accurate fit at 
borders and around penetrations through ceiling.
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2. Hold tile field in compression by inserting leaf-type, spring-steel spacers between 
tiles and moldings, spaced 12 inches o.c.

3.4 INSTALLATION OF DIRECTLY ATTACHED ACOUSTICAL TILE CEILINGS

A. Install edge moldings and trim of type indicated at perimeter of acoustical tile ceiling 
area and where necessary to conceal edges of acoustical units.

3.5 ERECTION TOLERANCES

A. Suspended Ceilings: Install main and cross runners level to a tolerance of 1/8 inch in 
12 feet , non-cumulative.

B. Moldings and Trim: Install moldings and trim to substrate and level with ceiling 
suspension system to a tolerance of 1/8 inch in 12 feet , non-cumulative.

3.6 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a qualified special inspector to perform the 
following special inspections:

1. Periodic inspection during the installation of suspended ceiling grids according to 
ASCE/SEI 7.

B. Testing Agency: Owner will engage a qualified testing agency to perform tests and 
inspections.

C. Acoustical tile ceiling hangers, anchors, and fasteners will be considered defective if 
they do not pass tests and inspections.

3.7 ADJUSTING

A. Clean exposed surfaces of acoustical tile ceilings, including trim and edge moldings. 
Comply with manufacturer's written instructions for cleaning and touchup of minor finish 
damage.

B. Remove and replace tiles and other ceiling components that cannot be successfully 
cleaned and repaired to permanently eliminate evidence of damage.

END OF SECTION 09 51 23
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SECTION 09 65 13 - RESILIENT BASE AND ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Vinyl base.
2. Rubber stair accessories.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: For each exposed product and for each color and texture specified.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

2.2 VINYL BASE 

A. Manufacturers: Subject to compliance with requirements, undefined:

1. Armstrong World Industries, Inc.
2. Flexco.
3. Johnsonite; a Tarkett company.
4. Roppe Corporation.
5. VPI Corporation.

B. Product Standard: ASTM F 1861, Type TV (vinyl, thermoplastic).

1. Group: I (solid, homogeneous) .
2. Style and Location:

a. Style B, Cove: Provide in areas with resilient floor coverings Provide in 
areas with carpet tile flooring .

C. Minimum Thickness: 0.125 inch .

D. Height: 4 inches .

E. Lengths: Cut lengths 48 inches long or coils in manufacturer's standard length.

http://www.specagent.com/LookUp/?ulid=7587&mf=04&src=wd
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F. Outside Corners: Preformed .

G. Inside Corners: Preformed .

H. Colors and Patterns: As indicated by manufacturer's designations .

2.3 RUBBER STAIR ACCESSORIES 

A. Fire-Test-Response Characteristics: As determined by testing identical products 
according to ASTM E 648 or NFPA 253 by a qualified testing agency.

1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sq. cm.

B. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. Armstrong World Industries, Inc.
2. Flexco.
3. Johnsonite; a Tarkett company.
4. Roppe Corporation.

C. Stair Treads: ASTM F 2169.

1. Type: TS (rubber, vulcanized thermoset) or TP (rubber, thermoplastic).
2. Class: 2 (pattern; embossed, grooved, or ribbed).
3. Group: 2 (with contrasting color for the visually impaired).
4. Nosing Style: Square, adjustable to cover angles between 60 and 90 degrees .
5. Nosing Height: 2 inches .
6. Thickness: 1/4 inch and tapered to back edge .
7. Size: Lengths and depths to fit each stair tread in one piece or, for treads 

exceeding maximum lengths manufactured, in equal-length units.
8. Integral Risers: Smooth, flat; in height that fully covers substrate.

D. Separate Risers: Smooth, flat; in height that fully covers substrate; produced by same 
manufacturer as treads and recommended by manufacturer for installation with treads.

1. Style: Coved toe, 7 inches high by length matching treads .
2. Thickness: 0.125 inch .

E. Landing Tile: Matching treads; produced by same manufacturer as treads and 
recommended by manufacturer for installation with treads .

F. Locations: Provide rubber stair accessories in areas indicated .

G. Colors and Patterns: Match Architect's sample .

http://www.specagent.com/LookUp/?ulid=7588&mf=04&src=wd
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2.4 INSTALLATION MATERIALS

A. Adhesives: Water-resistant type recommended by resilient-product manufacturer for 
resilient products and substrate conditions indicated.

PART 3 - EXECUTION

3.1 PREPARATION

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion 
of resilient products.

B. Concrete Substrates for Resilient Stair Accessories: Prepare horizontal surfaces 
according to ASTM F 710.

1. Verify that substrates are dry and free of curing compounds, sealers, and 
hardeners.

2. Remove substrate coatings and other substances that are incompatible with 
adhesives and that contain soap, wax, oil, or silicone, using mechanical methods 
recommended by manufacturer. Do not use solvents.

3. Alkalinity and Adhesion Testing: Perform tests recommended by manufacturer. 
Proceed with installation only after substrate alkalinity falls within range on pH 
scale recommended by manufacturer in writing, but not less than 5 or more than 
9 pH.

4. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. 
ft. , and perform no fewer than three tests in each installation area and with test 
areas evenly spaced in installation areas.
a. Anhydrous Calcium Chloride Test: ASTM F 1869. Proceed with installation 

only after substrates have maximum moisture-vapor-emission rate of 3 lb 
of water/1000 sq. ft. in 24 hours.

b. Relative Humidity Test: Using in-situ probes, ASTM F 2170. Proceed with 
installation only after substrates have a maximum 75 percent relative 
humidity level measurement.

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate.

D. Do not install resilient products until materials are the same temperature as space 
where they are to be installed.

E. Immediately before installation, sweep and vacuum clean substrates to be covered by 
resilient products.

3.2 RESILIENT BASE INSTALLATION

A. Comply with manufacturer's written instructions for installing resilient base.
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B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, 
and other permanent fixtures in rooms and areas where base is required.

C. Install resilient base in lengths as long as practical without gaps at seams and with tops 
of adjacent pieces aligned.

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates.

E. Do not stretch resilient base during installation.

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of 
resilient base with manufacturer's recommended adhesive filler material.

G. Preformed Corners: Install preformed corners before installing straight pieces.

3.3 RESILIENT ACCESSORY INSTALLATION

A. Comply with manufacturer's written instructions for installing resilient accessories.

B. Resilient Stair Accessories:

1. Use stair-tread-nose filler to fill nosing substrates that do not conform to tread 
contours.

2. Tightly adhere to substrates throughout length of each piece.
3. For treads installed as separate, equal-length units, install to produce a flush joint 

between units.

C. Resilient Molding Accessories: Butt to adjacent materials and tightly adhere to 
substrates throughout length of each piece. Install reducer strips at edges of floor 
covering that would otherwise be exposed.

3.4 CLEANING AND PROTECTION

A. Comply with manufacturer's written instructions for cleaning and protecting resilient 
products.

B. Floor Polish: Remove soil, adhesive, and blemishes from resilient stair treads before 
applying liquid floor polish.

1. Apply two coat(s).

C. Cover resilient products subject to wear and foot traffic until Substantial Completion.

END OF SECTION 09 65 13
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SECTION 09 65 16 - RESILIENT SHEET FLOORING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Unbacked vinyl sheet flooring.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: For each exposed product and for each color, texture, and pattern specified.

1.3 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.4 QUALITY ASSURANCE

A. Installer Qualifications: An entity that employs installers and supervisors who are 
competent in techniques required by manufacturer for resilient sheet flooring 
installation and seaming method indicated.

1. Engage an installer who employs workers for this Project who are trained or 
certified by resilient sheet flooring manufacturer for installation techniques 
required.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Test-Response Characteristics: For resilient sheet flooring, as determined by 
testing identical products according to ASTM E 648 or NFPA 253 by a qualified testing 
agency.

1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sq. cm.
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2.2 UNBACKED VINYL SHEET FLOORING 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. Armstrong Flooring, Inc.
2. Gerflor USA.
3. Mannington Mills, Inc.
4. Polyflor Inc.
5. Roppe Corporation.

B. Product Standard: ASTM F 1913.

C. Thickness: 0.080 inch .

D. Wearing Surface: Smooth .

E. Sheet Width: As standard with manufacturer .

F. Seamless-Installation Method: Heat welded .

G. Colors and Patterns: As indicated by manufacturer's designations .

2.3 INSTALLATION MATERIALS

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-
based or blended hydraulic-cement-based formulation provided or approved by 
resilient sheet flooring manufacturer for applications indicated.

B. Adhesives: Water-resistant type recommended by flooring and adhesive manufacturers 
to suit resilient sheet flooring and substrate conditions indicated.

C. Seamless-Installation Accessories:

1. Heat-Welding Bead: Manufacturer's solid-strand product for heat welding seams.
a. Colors: As selected by Architect from manufacturer's full range to contrast 

with flooring .
2. Chemical-Bonding Compound: Manufacturer's product for chemically bonding 

seams.

D. Integral-Flash-Cove-Base Accessories:

1. Cove Strip: 1-inch radius provided or approved by resilient sheet flooring 
manufacturer.

2. Cap Strip: Tapered vinyl cap provided or approved by resilient sheet flooring 
manufacturer.

3. Corners: Metal inside and outside corners and end stops provided or approved 
by resilient sheet flooring manufacturer.

http://www.specagent.com/LookUp/?ulid=7592&mf=04&src=wd
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E. Floor Polish: Provide protective, liquid floor-polish products recommended by resilient 
sheet flooring manufacturer.

PART 3 - EXECUTION

3.1 PREPARATION

A. Prepare substrates according to resilient sheet flooring manufacturer's written 
instructions to ensure adhesion of resilient sheet flooring.

B. Concrete Substrates: Prepare according to ASTM F 710.

1. Verify that substrates are dry and free of curing compounds, sealers, and 
hardeners.

2. Remove substrate coatings and other substances that are incompatible with 
adhesives and that contain soap, wax, oil, or silicone, using mechanical methods 
recommended by resilient sheet flooring manufacturer. Do not use solvents.

3. Alkalinity and Adhesion Testing: Perform tests recommended by resilient sheet 
flooring manufacturer. Proceed with installation only after substrate alkalinity falls 
within range on pH scale recommended by manufacturer in writing, but not less 
than 5 or more than 9 pH.

4. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. 
ft. , and perform no fewer than three tests in each installation area and with test 
areas evenly spaced in installation areas.
a. Anhydrous Calcium Chloride Test: ASTM F 1869. Proceed with installation 

only after substrates have maximum moisture-vapor-emission rate of 3 lb 
of water/1000 sq. ft. in 24 hours.

b. Relative Humidity Test: Using in-situ probes, ASTM F 2170. Proceed with 
installation only after substrates have a maximum 75 percent relative 
humidity level measurement.

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate.

D. Do not install resilient sheet flooring until materials are the same temperature as space 
where they are to be installed.

1. At least 48 hours in advance of installation, move flooring and installation 
materials into spaces where they will be installed.

E. Immediately before installation, sweep and vacuum clean substrates to be covered by 
resilient sheet flooring.

3.2 RESILIENT SHEET FLOORING INSTALLATION

A. Comply with manufacturer's written instructions for installing resilient sheet flooring.
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B. Unroll resilient sheet flooring and allow it to stabilize before cutting and fitting.

C. Lay out resilient sheet flooring as follows:

1. Maintain uniformity of flooring direction.
2. Minimize number of seams; place seams in inconspicuous and low-traffic areas, 

at least 6 inches away from parallel joints in flooring substrates.
3. Match edges of flooring for color shading at seams.
4. Avoid cross seams.

D. Scribe and cut resilient sheet flooring to butt neatly and tightly to vertical surfaces and 
permanent fixtures including built-in furniture, cabinets, pipes, outlets, and door frames.

E. Extend resilient sheet flooring into toe spaces, door reveals, closets, and similar 
openings.

F. Maintain reference markers, holes, and openings that are in place or marked for future 
cutting by repeating on resilient sheet flooring as marked on substrates. Use chalk or 
other nonpermanent marking device.

G. Install resilient sheet flooring on covers for telephone and electrical ducts and similar 
items in installation areas. Maintain overall continuity of color and pattern between 
pieces of flooring installed on covers and adjoining flooring. Tightly adhere flooring 
edges to substrates that abut covers and to cover perimeters.

H. Adhere resilient sheet flooring to substrates using a full spread of adhesive applied to 
substrate to produce a completed installation without open cracks, voids, raising and 
puckering at joints, telegraphing of adhesive spreader marks, and other surface 
imperfections.

I. Seamless Installation:

1. Heat-Welded Seams: Comply with ASTM F 1516. Rout joints and heat weld with 
welding bead to fuse sections permanently into a seamless flooring installation. 
Prepare, weld, and finish seams to produce surfaces flush with adjoining flooring 
surfaces.

2. Chemically Bonded Seams: Bond seams with chemical-bonding compound to 
fuse sections permanently into a seamless flooring installation. Prepare seams 
and apply compound to produce tightly fitted seams without gaps, overlays, or 
excess bonding compound on flooring surfaces.

J. Integral-Flash-Cove Base: Cove resilient sheet flooring 6 inches up vertical surfaces. 
Support flooring at horizontal and vertical junction with cove strip. Butt at top against 
cap strip.

1. Install metal corners at inside and outside corners.

K. Floor Polish: Remove soil, adhesive, and blemishes from flooring surfaces before 
applying liquid floor polish.
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1. Apply two coat(s).

END OF SECTION 09 65 16
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SECTION 09 65 19 - RESILIENT TILE FLOORING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Vinyl composition floor tile.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: For each exposed product and for each color and pattern specified.

1.3 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.4 QUALITY ASSURANCE

A. Installer Qualifications: An entity that employs installers and supervisors who are 
competent in techniques required by manufacturer for floor tile installation.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Test-Response Characteristics: For resilient floor tile, as determined by testing 
identical products according to ASTM E 648 or NFPA 253 by a qualified testing 
agency.

1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sq. cm.

2.2 VINYL COMPOSITION FLOOR TILE 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. Armstrong Flooring, Inc.
2. Armstrong World Industries, Inc.

http://www.specagent.com/LookUp/?ulid=484&mf=04&src=wd
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3. Congoleum Flooring.
4. Johnsonite; a Tarkett company.

B. Tile Standard: ASTM F 1066, Class 2, through pattern .

C. Wearing Surface: Smooth .

D. Thickness: 0.125 inch .

E. Size: 12 by 12 inches.

F. Colors and Patterns: As indicated by manufacturer's designations .

2.3 INSTALLATION MATERIALS

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-
based or blended hydraulic-cement-based formulation provided or approved by floor 
tile manufacturer for applications indicated.

B. Adhesives: Water-resistant type recommended by floor tile and adhesive 
manufacturers to suit floor tile and substrate conditions indicated.

C. Floor Polish: Provide protective, liquid floor-polish products recommended by floor tile 
manufacturer.

PART 3 - EXECUTION

3.1 PREPARATION

A. Prepare substrates according to floor tile manufacturer's written instructions to ensure 
adhesion of resilient products.

B. Concrete Substrates: Prepare according to ASTM F 710.

1. Verify that substrates are dry and free of curing compounds, sealers, and 
hardeners.

2. Remove substrate coatings and other substances that are incompatible with 
adhesives and that contain soap, wax, oil, or silicone, using mechanical methods 
recommended by floor tile manufacturer. Do not use solvents.

3. Alkalinity and Adhesion Testing: Perform tests recommended by floor tile 
manufacturer. Proceed with installation only after substrate alkalinity falls within 
range on pH scale recommended by manufacturer in writing, but not less than 5 
or more than 9 pH.

4. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. 
ft. , and perform no fewer than three tests in each installation area and with test 
areas evenly spaced in installation areas.
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a. Anhydrous Calcium Chloride Test: ASTM F 1869. Proceed with installation 
only after substrates have maximum moisture-vapor-emission rate of 3 lb 
of water/1000 sq. ft. in 24 hours.

b. Relative Humidity Test: Using in-situ probes, ASTM F 2170. Proceed with 
installation only after substrates have a maximum 75 percent relative 
humidity level measurement.

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate.

D. Do not install floor tiles until materials are the same temperature as space where they 
are to be installed.

1. At least 48 hours in advance of installation, move resilient floor tile and 
installation materials into spaces where they will be installed.

E. Immediately before installation, sweep and vacuum clean substrates to be covered by 
resilient floor tile.

3.2 FLOOR TILE INSTALLATION

A. Comply with manufacturer's written instructions for installing floor tile.

B. Lay out floor tiles from center marks established with principal walls, discounting minor 
offsets, so tiles at opposite edges of room are of equal width. Adjust as necessary to 
avoid using cut widths that equal less than one-half tile at perimeter.

1. Lay tiles in pattern indicated .

C. Match floor tiles for color and pattern by selecting tiles from cartons in the same 
sequence as manufactured and packaged, if so numbered. Discard broken, cracked, 
chipped, or deformed tiles.

1. Lay tiles in pattern of colors and sizes indicated.

D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and 
permanent fixtures including built-in furniture, cabinets, pipes, outlets, and door frames.

E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings. Extend 
floor tiles to center of door openings.

F. Maintain reference markers, holes, and openings that are in place or marked for future 
cutting by repeating on floor tiles as marked on substrates. Use chalk or other 
nonpermanent marking device.

G. Install floor tiles on covers for telephone and electrical ducts, building expansion-joint 
covers, and similar items in installation areas. Maintain overall continuity of color and 
pattern between pieces of tile installed on covers and adjoining tiles. Tightly adhere tile 
edges to substrates that abut covers and to cover perimeters.
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H. Adhere floor tiles to substrates using a full spread of adhesive applied to substrate to 
produce a completed installation without open cracks, voids, raising and puckering at 
joints, telegraphing of adhesive spreader marks, and other surface imperfections.

I. Floor Polish: Remove soil, adhesive, and blemishes from floor tile surfaces before 
applying liquid floor polish.

1. Apply two coat(s).

END OF SECTION 09 65 19
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SECTION 09 66 23 - RESINOUS MATRIX TERRAZZO FLOORING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section.

1.2 SUMMARY

A. Section Includes:

1. Thin-set, epoxy-resin terrazzo flooring.

B. Related Requirements:

1. Section 07 92 00 "Joint Sealants" for sealants installed with terrazzo.
2. Section 09 67 23 "Resinous Flooring" for decorative resinous flooring systems 

applied as self-leveling slurries or as troweled or screeded mortars.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site .

1. Review methods and procedures related to terrazzo including, but not limited to, 
the following:
a. Inspect and discuss condition of substrate and other preparatory work 

performed by other trades.
b. Review and finalize construction schedule and verify availability of 

materials, Installer's personnel, equipment, and facilities needed to make 
progress and avoid delays.

c. Review special terrazzo designs and patterns.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Include terrazzo installation requirements. Include plans, sections, 
component details, and relationship to other work. Show layout of the following:

1. Divider strips.
2. Control-joint strips.
3. Accessory strips.
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4. Abrasive strips.
5. Stair treads, risers, and landings.
6. Precast terrazzo jointing and edge configurations.
7. Terrazzo patterns.

C. Samples: For each exposed product and for each color and texture specified, 6 inches 
in size.

D. Samples for Initial Selection: NTMA's "Terrazzo Color Palette" showing the full range of 
colors and patterns available for each terrazzo type.

E. Samples for Verification: For each type, material, color, and pattern of terrazzo and 
accessory required showing the full range of color, texture, and pattern variations 
expected. Label each terrazzo Sample to identify manufacturer's matrix color and 
aggregate types, sizes, and proportions. Prepare Samples of same thickness and from 
same material to be used for the Work, in sizes indicated below:

1. Terrazzo: 6-inch- square Samples.
2. Accessories: 6-inch- long Samples of each exposed strip item required.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

B. Material Certificates: For each type of terrazzo material or product.

C. Installer Certificates: Signed by manufacturers certifying that installers comply with 
requirements.

D. Preinstallation moisture-testing reports.

1.6 CLOSEOUT SUBMITTALS

A. Maintenance Data: For terrazzo to include in maintenance manuals.

1.7 QUALITY ASSURANCE

A. Installer Qualifications:

1. Engage an installer who is a contractor member of NTMA.
2. Engage an installer who is certified in writing by terrazzo manufacturer as 

qualified to install manufacturer's products.

B. Mockups: Build mockups to verify selections made under Sample submittals, to 
demonstrate aesthetic effects, and to set quality standards for materials and execution.

1. Build mockups for terrazzo including accessories.
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a. Size: Minimum 100 sq. ft. of typical poured-in-place flooring condition for 
each color and pattern in locations directed by Architect .

2. Approval of mockups does not constitute approval of deviations from the 
Contract Documents contained in mockups unless Architect specifically approves 
such deviations in writing.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in supplier's original wrappings and containers, labeled 
with source's or manufacturer's name, material or product brand name, and lot number 
if any.

B. Store materials in their original, undamaged packages and containers, inside a well-
ventilated area protected from weather, moisture, soiling, extreme temperatures, and 
humidity.

1.9 FIELD CONDITIONS

A. Environmental Limitations: Comply with manufacturer's written instructions for 
substrate temperature, ambient temperature, moisture, ventilation, and other conditions 
affecting terrazzo installation.

B. Field Measurements: Verify actual dimensions of construction contiguous with precast 
terrazzo by field measurements before fabrication.

C. Provide permanent lighting or, if permanent lighting is not in place, simulate permanent 
lighting conditions during terrazzo installation.

D. Close spaces to traffic during terrazzo application and for not less than 24 hours after 
application unless manufacturer recommends a longer period.

E. Control and collect water and dust produced by grinding operations. Protect adjacent 
construction from detrimental effects of grinding operations.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations: Obtain primary terrazzo materials from single source from single 
manufacturer. Provide secondary materials including patching and fill material, joint 
sealant, and repair materials of type and from source recommended by manufacturer 
of primary materials.

B. Source Limitations for Aggregates: Obtain each color, grade, type, and variety of 
granular materials from single source with resources to provide materials of consistent 
quality in appearance and physical properties.
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2.2 PERFORMANCE REQUIREMENTS

A. NTMA Standards: Comply with NTMA's written recommendations for terrazzo type 
indicated unless more stringent requirements are specified.

2.3 EPOXY-RESIN TERRAZZO

A. Epoxy-Resin Terrazzo : Comply with manufacturer's written instructions for matrix and 
aggregate proportions and mixing.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Crossfield Products Corp.
b. Doyle Dickerson Terrazzo, Inc.
c. Key Resin Company.
d. Terrazzo & Marble Supply Companies.

B. Mix Color and Pattern: As selected by Architect from manufacturer's full range ..

C. Materials:

1. Moisture-Vapor-Emission-Control Membrane: Two-component, high-solids, high-
density, low-odor, epoxy-based membrane-forming product produced by epoxy 
terrazzo manufacturer that reduces moisture emission from concrete substrate to 
not more than 3 lb of water/1000 sq. ft. in 24 hours.

2. Substrate-Crack-Suppression Membrane: Product of terrazzo-resin 
manufacturer, having minimum 120 percent elongation potential according to 
ASTM D 412.
a. Reinforcement: Fiberglass scrim.

3. Primer: Manufacturer's product recommended for substrate and use indicated .
4. Epoxy-Resin Matrix: Manufacturer's standard recommended for use indicated 

and in color required for mix indicated.
a. Physical Properties without Aggregates:

1) Hardness: 60 to 85 per ASTM D 2240, Shore D.
2) Minimum Tensile Strength: 3000 psi per ASTM D 638 for a 2-inch 

specimen made using a "C" die per ASTM D 412.
3) Minimum Compressive Strength: 10,000 psi per ASTM D 695, 

Specimen B cylinder.
4) Chemical Resistance: No deleterious effects by contaminants listed 

below after seven-day immersion at room temperature per 
ASTM D 1308.
a) Distilled water.
b) Mineral water.
c) Isopropanol.
d) Ethanol.
e) 0.025 percent detergent solution.
f) 1.0 percent soap solution.
g) 5 percent acetic acid.
h) 10 percent sodium hydroxide.

http://www.specagent.com/LookUp/?ulid=516&mf=04&src=wd
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i) 10 percent hydrochloric acid.
j) 30 percent sulfuric acid.

b. Physical Properties with Aggregates: For terrazzo blended according to 
manufacturer's recommendations with one part epoxy resin with three parts 
marble aggregate consisting of 60 percent No. 1 chips and 40 percent 
No. 0 chips that is ground and grouted to a 1/4-inch nominal thickness, and 
cured for 7 days at 75 deg F plus or minus 2 deg F and at 50 percent plus 
or minus 2 percent relative humidity.
1) Flammability: Self-extinguishing, maximum extent of burning 1/4 inch 

according to ASTM D 635.
2) Thermal Coefficient of Linear Expansion: 0.0025 inch/inch per deg F 

according to ASTM C 531.
5. Aggregates: Comply with NTMA gradation standards for mix indicated and 

contain no deleterious or foreign matter.
a. Abrasion and Impact Resistance: Less than 40 percent loss per 

ASTM C 131/C 131M.
b. 24-Hour Absorption Rate: Less than 0.75 percent.
c. Dust Content: Less than 1.0 percent by weight.

6. Finishing Grout: Resin based.

2.4 STRIP MATERIALS

A. Thin-Set Divider Strips: L-type angle in depth required for topping thickness indicated.

1. Material: Aluminum .
2. Top Width: 1/8 inch .

B. Control-Joint Strips: Separate, double L-type angles, positioned back to back, that 
match material and color of divider strips and in depth required for topping thickness 
indicated.

C. Accessory Strips: Match divider-strip width, material, and color unless otherwise 
indicated. Use the following types of accessory strips as required to provide a complete 
installation:

1. Edge-bead strips for exposed edges of terrazzo.
2. .

2.5 MISCELLANEOUS ACCESSORIES

A. Strip Adhesive: Epoxy-resin adhesive recommended by adhesive manufacturer for this 
use.

B. Anchoring Devices:

1. Strips: Provide mechanical anchoring devices or adhesives for strip materials as 
recommended by manufacturer and as required for secure attachment to 
substrate.
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2. Precast Terrazzo: Provide mechanical anchoring devices as recommended by 
fabricator for proper anchorage and support of units for conditions of installation 
and support.

C. Patching and Fill Material: Terrazzo manufacturer's resinous product approved and 
recommended by manufacturer for application indicated.

D. Joint Compound: Terrazzo manufacturer's resinous product approved and 
recommended by manufacturer for application indicated.

E. Resinous Matrix Terrazzo Cleaner: Chemically neutral cleaner with pH factor between 
7 and 10 that is biodegradable, phosphate free, and recommended by sealer 
manufacturer for use on terrazzo type indicated.

F. Sealer: Slip- and stain-resistant, penetrating-type sealer that is chemically neutral; 
does not affect terrazzo color or physical properties; and is recommended by sealer 
manufacturer <insert requirements>.

1. Surface Friction: Not less than 0.6 according to ASTM D 2047.
2. Acid-Base Properties: With pH factor between 7 and 10.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and areas, with Installer present, for compliance with requirements 
for installation tolerances and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions, including levelness 
tolerances, have been corrected.

3.2 PREPARATION

A. Clean substrates of substances, including oil, grease, and curing compounds, that 
might impair terrazzo bond. Provide clean, dry, and neutral substrate for terrazzo 
application.

B. Concrete Slabs:

1. Provide sound concrete surfaces free of laitance, glaze, efflorescence, curing 
compounds, form-release agents, dust, dirt, grease, oil, and other contaminants 
incompatible with terrazzo.
a. Shot-blast surfaces with an apparatus that abrades the concrete surface, 

contains the dispensed shot within the apparatus, and recirculates the shot 
by vacuum pickup.

b. Repair damaged and deteriorated concrete according to terrazzo 
manufacturer's written instructions.
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c. Use patching and fill material to fill holes and depressions in substrates 
according to terrazzo manufacturer's written instructions.

C. Verify that concrete substrates are dry and moisture-vapor emissions are within 
acceptable levels according to manufacturer's written instructions.

D. Preinstallation Moisture Testing:

1. Testing Agency: Engage a qualified testing agency to perform tests.
2. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. 

ft. , and perform no fewer than three tests in each installation area and with test 
areas evenly spaced in installation areas.
a. Relative Humidity Test: Maximum 75 percent relative humidity 

measurement when tested according to ASTM F 2170 using in-situ probes.
3. Proceed with terrazzo installation only after concrete substrates pass moisture 

testing  or after installation of moisture-vapor-emission-control membrane on 
substrate areas that fail testing.

E. Moisture-Vapor-Emission-Control Membrane: Install according to manufacturer's 
written instructions.

1. Install on concrete substrates that incorporate lightweight aggregates.
2. Install concrete substrates that fail preinstallation moisture testing.

F. Substrate-Crack-Suppression Membrane: Install to isolate and suppress substrate 
cracks according to manufacturer's written instructions.

1. Prepare and prefill substrate cracks with membrane material.
2. Install membrane at substrate cracks in areas to receive terrazzo.
3. Reinforce membrane with fiberglass scrim.

G. Protect other work from water and dust generated by grinding operations. Control 
water and dust to comply with environmental protection regulations.

1. Erect and maintain temporary enclosures and other suitable methods to limit 
water damage and dust migration and to ensure adequate ambient temperatures 
and ventilation conditions during installation.

3.3 EPOXY-RESIN TERRAZZO INSTALLATION

A. Comply with NTMA's written recommendations for terrazzo and accessory installation.

B. Strip Materials:

1. Divider and Control-Joint Strips:
a. Locate divider strips in locations indicated .
b. Install control-joint strips back to back and directly above concrete-slab 

control joints .
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c. Install control-joint strips with 1/4-inch gap between strips, and install 
sealant in gap.

d. Install strips in adhesive setting bed without voids below strips, or 
mechanically anchor strips as required to attach strips to substrate, as 
recommended by strip manufacturer.

2. Accessory Strips: Install as required to provide a complete installation .

C. Apply primer to terrazzo substrates according to manufacturer's written instructions.

D. Place, rough grind, grout, cure grout, fine grind, and finish terrazzo according to 
manufacturer's written instructions.

1. Installed Thickness: 3/8 inch nominal.
2. Terrazzo Finishing: Ensure that matrix components and fluids from grinding 

operations do not stain terrazzo by reacting with divider and control-joint strips.
a. Rough Grinding: Grind with 24-grit or finer stones or with comparable 

diamond abrasives. Follow initial grind with 60/80-grit stones or with 
comparable diamond abrasives.

b. Grouting: Before grouting, clean terrazzo with water, rinse, and allow to 
dry. Apply and cure epoxy grout.

c. Fine Grinding/Polishing: Delay fine grinding until heavy trade work is 
complete and construction traffic through area is restricted. Grind with 120-
grit stones or with comparable diamond abrasives until grout is removed 
from surface.

3. Installation Tolerance: Limit variation in terrazzo surface from level to 1/4 inch in 
10 feet ; noncumulative.

E. Install and finish poured-in-place terrazzo stairs at the same time the adjacent terrazzo 
flooring is installed.

F. Install and finish poured-in-place terrazzo base at the same time the adjacent terrazzo 
flooring is installed.

3.4 REPAIR

A. Cut out and replace terrazzo areas that evidence lack of bond with substrate. Cut out 
terrazzo areas in panels defined by strips and replace to match adjacent terrazzo, or 
repair panels according to NTMA's written recommendations, as approved by Architect.

3.5 CLEANING AND PROTECTION

A. Cleaning:

1. Remove grinding dust from installation and adjacent areas.
2. Wash surfaces with cleaner according to NTMA's written recommendations and 

manufacturer's written instructions; rinse surfaces with water and allow them to 
dry thoroughly.
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B. Sealing:

1. Seal surfaces according to NTMA's written recommendations.
2. Apply sealer according to sealer manufacturer's written instructions.

C. Protection: Provide final protection and maintain conditions, in a manner acceptable to 
Installer, that ensure that terrazzo is without damage or deterioration at time of 
Substantial Completion.

END OF SECTION 09 66 23
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SECTION 09 67 23 - RESINOUS FLOORING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Resinous flooring systems.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site .

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: For each type of exposed finish required.

1.4 INFORMATIONAL SUBMITTALS

A. Material certificates.

B. Material test reports.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: An authorized representative who is trained and approved by 
manufacturer.

1.7 FIELD CONDITIONS

A. Environmental Limitations: Comply with resinous flooring manufacturer's written 
instructions for substrate temperature, ambient temperature, moisture, ventilation, and 
other conditions affecting resinous flooring application.
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B. Lighting: Provide permanent lighting or, if permanent lighting is not in place, simulate 
permanent lighting conditions during resinous flooring application.

C. Close spaces to traffic during resinous flooring application and for 24 hours after 
application unless manufacturer recommends a longer period.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Flammability: Self-extinguishing according to ASTM D635.

2.2 RESINOUS FLOORING 

A. Resinous Flooring System: Abrasion-, impact-, and chemical-resistant, aggregate-
filled, and resin-based monolithic floor surfacing designed to produce a seamless floor 
 and integral cove base.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Sherwin Williams High Performance Flooring.
b. Key Resin Company.
c. Tnemec Company, Inc.

B. System Characteristics:

1. Color and Pattern: As selected by Architect from manufacturer's full range .
2. Wearing Surface: Orange-peel texture .
3. Overall System Thickness: 1/8 inch .
4. Federal Agency Approvals: USDA approved for food-processing environments.

C. Primer: Type recommended by resinous flooring manufacturer for substrate and 
resinous flooring system indicated.

D. Reinforcing Membrane: Flexible resin formulation that is recommended by resinous 
flooring manufacturer.

1. Provide fiberglass scrim embedded in reinforcing membrane.

E. Patching and Fill Material: Resinous product of or approved by resinous flooring 
manufacturer and recommended by manufacturer for application indicated.

F. Body Coats:

1. Resin: Epoxy .
2. Formulation Description: 100 percent solids .
3. Type: Pigmented .

http://www.specagent.com/LookUp/?ulid=11247&mf=04&src=wd
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4. Application Method: Self-leveling slurry with broadcast aggregates .
5. Number of Coats: Two .
6. Thickness of Coats: 1/16 inch .
7. Aggregates: Colored quartz (ceramic-coated silica) .

G. Topcoats: Sealing or finish coats.

1. Resin: Epoxy .
2. Formulation Description: 100 percent solids .
3. Type: Pigmented .
4. Number of Coats: Two .
5. Thickness of Coats: 1/16 inch .
6. Finish: Gloss.

H. System Physical Properties: Provide resinous flooring system with the following 
minimum physical property requirements when tested according to test methods 
indicated:

1. Compressive Strength: minimum according to ASTM C579.
2. Tensile Strength: minimum according to ASTM C307.
3. Flexural Modulus of Elasticity: minimum according to ASTM C580.
4. Water Absorption: percent maximum according to ASTM C413.

I. System Chemical Resistance: Test specimens of cured resinous flooring system are 
unaffected when tested according to ASTM C267 for immersion in the following 
reagents for no fewer than seven days:

1. .

PART 3 - EXECUTION

3.1 PREPARATION

A. Prepare and clean substrates according to resinous flooring manufacturer's written 
instructions for substrate indicated. Provide clean, dry substrate for resinous flooring 
application.

B. Concrete Substrates: Provide sound concrete surfaces free of laitance, glaze, 
efflorescence, curing compounds, form-release agents, dust, dirt, grease, oil, and other 
contaminants incompatible with resinous flooring.

1. Roughen concrete substrates as follows:
a. Shot-blast surfaces with an apparatus that abrades the concrete surface, 

contains the dispensed shot within the apparatus, and recirculates the shot 
by vacuum pickup.

b. Comply with NACE No. 6/SSPC-SP13, with a Concrete Surface Profile 
(CSP) of 3 or greater in accordance with International Concrete Repair 
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Institute (ICRI) Technical Guideline No. 310.2R, unless manufacturer's 
written instructions are more stringent.

2. Repair damaged and deteriorated concrete according to resinous flooring 
manufacturer's written instructions.

3. Verify that concrete substrates are dry and moisture-vapor emissions are within 
acceptable levels according to manufacturer's written instructions.
a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with application 

of resinous flooring only after substrates have maximum moisture-vapor-
emission rate of 3 lb of water/1000 sq. ft. of slab area in 24 hours.

4. Alkalinity and Adhesion Testing: Verify that concrete substrates have pH within 
acceptable range. Perform tests recommended by manufacturer. Proceed with 
application only after substrates pass testing.

C. Patching and Filling: Use patching and fill material to fill holes and depressions in 
substrates according to manufacturer's written instructions.

D. Resinous Materials: Mix components and prepare materials according to resinous 
flooring manufacturer's written instructions.

3.2 INSTALLATION

A. Apply components of resinous flooring system according to manufacturer's written 
instructions to produce a uniform, monolithic wearing surface of thickness indicated.

1. Expansion and Isolation Joint Treatment: At substrate expansion and isolation 
joints, comply with resinous flooring manufacturer's written instructions.

B. Primer: Apply primer over prepared substrate at manufacturer's recommended 
spreading rate.

C. Reinforcing Membrane: Apply reinforcing membrane to substrate cracks .

D. Integral Cove Base: Apply cove base mix to wall surfaces before applying flooring. 
Apply according to manufacturer's written instructions. Round internal and external 
corners.

1. Integral Cove Base: 4 inches high.

E. Self-Leveling Body Coats: Apply self-leveling slurry body coats in thickness indicated 
for flooring system.

1. Aggregates: Broadcast aggregates at rate recommended by manufacturer and, 
after resin is cured, remove excess aggregates to provide surface texture 
indicated.

F. Troweled or Screeded Body Coats: Apply troweled or screeded body coats in thickness 
indicated for flooring system. Hand or power trowel and grout to fill voids. When body 
coats are cured, remove trowel marks and roughness using method recommended by 
manufacturer.
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G. Grout Coat: Apply grout coat, of type recommended by resinous flooring manufacturer, 
to fill voids in surface of final body coat.

H. Topcoats: Apply topcoats in number indicated for flooring system and at spreading 
rates recommended in writing by manufacturer and to produce wearing surface 
indicated.

I. Protect resinous flooring from damage and wear during the remainder of construction 
period.

END OF SECTION 09 67 23
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SECTION 09 68 01 - CARPETING

PART 1 - PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes carpet tile and installation.

B. Related Sections: The following Sections contain requirements that relate to this 
Section:

1. Division 03 Section “Cast In Place Concrete” for curing compounds and other 
concrete treatments compatibility with carpet tile and adhesives.

2. Division 09 Section "Resilient Wall Base and Accessories" for materials and 
installation.

3. Division 26 Section "Interior Lighting" for floor reflectance factors required in 
designing and selecting lighting fixtures.

1.3 SUBMITTALS

A. General: Submit each item in this Article according to the Conditions of the Contract 
and Division 1 Specification Sections.

B. Product Data for each type of carpet tile material and installation accessory specified. 
Submit manufacturer's printed data on physical characteristics, durability, fade 
resistance, and fire-test-response characteristics. Submit methods of installation for 
each type of substrate.

C. Shop Drawings showing columns, doorways, enclosing walls or partitions, built-in 
cabinets, and locations where cutouts are required in carpet tile. Indicate the following:

1. Carpet tile type, color, and dye lot.
2. Locations where dye lot changes occur.
3. Seam locations, types, and methods.
4. Type of subfloor.
5. Type of installation.
6. Pattern type, location, and direction.
7. Pile direction.
8. Type, color, and location of insets and borders.
9. Type, color, and location of edge, transition, and other accessory strips.
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10. Transition details to other flooring materials.

D. Samples for initial selection in the form of manufacturer's color charts or Samples of 
materials showing the full range of colors, textures, and patterns available for each 
type of carpet tile indicated.

E. Samples for verification of the following products, in manufacturer's standard sizes, 
showing the full range of color, texture, and pattern variations expected. Prepare 
Samples from the same material to be used for the Work. Label each sample with the 
manufacturer's name, material type, color, pattern, and designation indicated on 
Drawings and carpet tile schedule. Submit the following:

1. Full-size sample of each type of carpet tile required.
2. 12-inch Samples of each type of exposed edge stripping and accessory item.

F. Schedule of carpet tile using same room designations indicated on Drawings.

G. Maintenance data for carpet tile to include in the operation and maintenance manual 
specified in Division 1. Include the following:

1. Methods for maintaining carpet tile, including manufacturer's recommended 
frequency for maintaining carpet tile.

2. Precautions for cleaning materials and methods that could be detrimental to 
finishes and performance. Include cleaning and stain-removal products and 
procedures.

1.4 QUALITY ASSURANCE

A. Installer Qualifications: Engage an experienced Installer who is certified by the Floor 
Covering Installation Board (FCIB) or who can demonstrate compliance with FCIB 
certification program requirements.

B. Single-Source Responsibility: Obtain each type of carpet tile from one source and by a 
single manufacturer.

C. Fire-Test-Response Characteristics: Provide carpet tile with the following fire-test-
response characteristics as determined by testing identical products per test method 
indicated below by UL or another testing and inspecting agency acceptable to 
authorities having jurisdiction. Identify carpet tile with appropriate markings of 
applicable testing and inspecting agency.

1. Surface Flammability: Passes CPSC 16 CFR, Part 1630.
2. Critical Radiant Flux Classification: Class II, not less than 0.22 W/sq. cm per 

ASTM E 648.
3. Flame Spread: 25 or less per ASTM E 84.
4. Smoke Developed: 450 or less per ASTM E 84.

D. Performance Characteristics: As follows:
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1. Critical Radiant Flux Classification: Comply with NFPA 253 for the following 
Classes:

2. Class1: 0.45 W/sq. cm or greater.
3. Dry Breaking Strength: Not less than 100 lbf (445 N) per ASTM D 2646.
4. Noise Reduction Coefficient (NRC): per ASTM C 423.
5. Colorfastness to Crocking: Not less than 4, wet and dry, per AATCC-165.
6. Colorfastness to Light: Not less than 4 after 40 AFU (AATCC fading units) per 

AATCC-16.
7. Antimicrobial Activity: Not less than 2-mm halo of inhibition for gram-positive 

bacteria; not less than 1-mm halo of inhibition for gram-negative bacteria; no 
fungal growth; per AATCC-174.

E. Mockups: Prior to installing carpet tile, construct mockups for each form of construction 
and finish required to verify selections made under Sample submittals and to 
demonstrate aesthetic effects as well as qualities of materials and execution. Build 
mockups to comply with the following requirements, using materials indicated for final 
unit of Work.

1. Locate mockups on-site in the location and of the size indicated or, if not 
indicated, as directed by Architect.

2. Notify Architect one week in advance of the dates and times when mockups will 
be constructed.

3. Demonstrate the proposed range of aesthetic effects and workmanship.
4. Obtain Architect's approval of mockups before start of final unit of Work.
5. Retain and maintain mockups during construction in an undisturbed condition as 

a standard for judging the completed Work.
a. When directed, demolish and remove mockups from Project site.
b. Approved mockups in an undisturbed condition at the time of Substantial 

Completion may become part of the completed Work.

F. Substitute Requests For A Specified Entity

1. Provisions, requirements, and stipulations stated under this paragraph of this 
specification apply not only to this specification, but they also apply to all other 
specifications that are included in the project manual, on the drawings or are 
otherwise a part of the Contract Documents even if not so stated in these 
documents. Information requested under this paragraph heading is the minimum 
required information for consideration and evaluation and additional information 
may be requested. This information is required in addition to information required 
by any substitute request forms that may be included in the Project Manual or 
Contract Documents, or otherwise provided.

2. Where the Contract Documents list at least three entities (products, materials, 
components, systems, manufacturers, installers, methods, etc.), the Architect 
reserves the option to reject any and all requests for a substitute. Where the 
Contract Documents list only one entity without “Or equal” or similar language, 
substitutes will not be considered. Where the Contract Documents list less than 3 
entities, substitutes may be reviewed and evaluated on an individual base.

3. Include the following information on the cover page of the request:
a. Name of Project and project number as shown in the header of the 

specification
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b. Date request is being made.
c. Name of person, company, and contact information of person requesting 

substitute.
d. Specification title and number and drawing number where the specified 

product is listed or shown.
e. Exact name of the specified entity and substitute entity. .

4. When requesting a substitute, include all requested and required supporting 
data, specifications, and performance criteria. The Architect must receive this 
substitute request no later than the time stated elsewhere for submitting product 
substitutions. If no time is stated, then 10 days prior to date of bid opening. When 
a Request For Substitute Form is included in the Project Manual, properly 
complete the form and include it with the submittal.

5. Verbal requests for a substitute or requests that do not comply with these 
provisions are not acceptable, will be rejected, and will not extend the submittal 
deadline. Submittals that are incomplete have vague or unspecific answers 
(“Better”. “Cheaper”. “More competitive”, etc.); that lack supporting data to 
substantiate equal or superior quality/design; that do not include the requested 
proof, verification, reports, and substantiating documentation; or are received 
after submittal deadline will be rejected. Provide convincing answers as to why 
the substitute should be approved. Rejection or disapproval will not extend the 
submittal deadline.
a. a. If the substitute entity differs from specified entity, compare the 

substitute entity with the specified entity in a tabular format that clearly 
shows all the differences.

6. Include the following information on all requests for substitutes:
a. Length of time the manufacturer has been in business.
b. Whether the manufacturer operated under any other name, and if so, under 

what name and when?
c. Length of time the substitute entity has been on the market.
d. Whether the substitute entity has been marketed under any other name, 

and if so, under what name and when?
e. Who will install and service the substitute entity?
f. Whether the installer is trained and certified by the manufacturer? If so, 

describe how this training and certification are achieved and if training 
records are maintained?

g. All required changes in the project design that will be required to 
incorporate the substitute entity.

h. Describe any known problems or failures associated with the substitute 
entity? If there are any, provide details.

7. The manufacturer’s published literature, description, capabilities, operating and 
performance parameters, options, accessories, etc. of all submitted substitutes 
shall meet or exceed those published by the manufacturer of the specified entity 
even if they are not specifically mentioned in the Contract Documents. 
Additionally, manufacturers whose standards are less than those of the specified 
entity but are capable of producing an entity hat meets the specified entity shall 
not, for the convenience of their normal production methods, vary from the 
specified entity standards.

8. Where test data and standards are being submitted as supporting data and for 
comparison with the specified item, comply with the following requirements. 
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Submittals not complying with these provision will be considered incomplete, 
unacceptable, and will be rejected:
a. All substitutes shall meet all of the minimum performance criteria of the 

specified entity.
b. Submit certified data provided by an independent testing laboratory.
c. Prepare supporting data in side-by-side tabular form showing the submitted 

criteria next to each specified performance criteria and denoting the 
differences between the specified item the substitute item.

d. Show submitted data using same tests and standards and with the values 
and results in the same units of measure as those shown for the specified 
item.

e. Where a performance criterion is not listed in the specifications, comply 
with the specified product manufacturer’s published data for performance 
criteria.

f. Where the specified entity requires certifications, registrations, approvals, 
policies, practices, etc., submit proof that the substitute entity is in 
compliance.

9. Each and all requests for substitutes shall be signed by the person making the 
submittal. By signing the submittal, the person requesting the substitute certifies 
and agrees to the following requirements. Requests without the signature of a 
responsible person will be rejected.
a. That the specifications have been read and are understood,
b. That the entity being submitted meets or exceeds all provisions of the 

specifications,
c. That all submitted information is true and accurate,
d. Will remove the substitute entity and replace it with an acceptable product, 

at his expense, if it is determined that the substitute does not meet the 
specifications as certified.

e. Agrees to pay for all necessary design changes and increased construction 
costs to incorporate the substitute entity.

1.5 DELIVERY, STORAGE, AND HANDLING

A. General: Comply with the Carpet and Rug Institute's CRI 104, Section 5: "Storage and 
Handling."

B. Deliver materials to Project site in original factory wrappings and containers, labeled 
with identification of manufacturer, brand name, and lot number.

C. Store materials on-site in original undamaged packages, inside well-ventilated area 
protected from weather, moisture, soilage, extreme temperatures, and humidity. Lay 
flat, with continuous blocking off ground.

D. Store materials on-site in original undamaged packages, inside well-ventilated area 
protected from weather, moisture, soilage, extreme temperatures, and humidity. Lay 
flat, on continuous blocking that is off the ground.
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1.6 PROJECT CONDITIONS

A. General: Comply with CRI 104, Section 6: "Site Conditions."

B. Space Enclosure and Environmental Limitations: Do not install carpet tile until space is 
enclosed and weatherproof, wet-work in space is completed and nominally dry, work 
above ceilings is complete, and ambient temperature and humidity conditions are and 
will be continuously maintained at values near those indicated for final occupancy.

C. Subfloor Moisture Conditions: Moisture emission rate of not more than 3 lb/1000 sq. 
ft./24 hours (14.6 kg/1000 sq. m/24 hours) when tested by calcium chloride moisture 
test in compliance with CRI 104, 6.2.1, with subfloor temperatures not less than 55 
deg F (12.7 deg C).

D. Subfloor Alkalinity Conditions: A pH range of 5 to 9 when subfloor is wetted with 
potable water and pHydrion paper is applied.

1.7 WARRANTY

A. General Warranty: The special warranty specified in this Article shall not deprive the 
Owner of other rights the Owner may have under other provisions of the Contract 
Documents and shall be in addition to, and run concurrent with, other warranties made 
by the Contractor under requirements of the Contract Documents.

B. Special Carpet Tile Warranty: Submit a written warranty executed by carpet tile 
manufacturer and Installer agreeing to repair or replace carpet tile that does not meet 
requirements or that fails in materials or workmanship within the specified warranty 
period. Failures include, but are not limited to, more than 10 percent loss of face fiber, 
tile curling, snags, runs, and delamination.

C. Warranty Period: 5 years from date of Substantial Completion.

1.8 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed, are packaged 
with protective covering for storage, and are identified with labels clearly describing 
contents.

1. Carpet Tile: Before installation begins, furnish 1 box of full-size units for each 
size, type, color, and pattern installed.
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PART 2 - PART 2 - PRODUCTS

2.1 CARPET TILE

A. Products: Refer to the Finish Schedule for manufacturer, color, style, pattern, and 
dimensions.

2.2 INSTALLATION ACCESSORIES

A. Concrete-Slab Primer: Nonstaining type as recommended by carpet tile manufacturer.

B. Trowelable Underlayments and Patching Compounds: As recommended by carpet tile 
manufacturer.

C. Adhesives: Trim, and Accessories: As recommended by the carpet manufacturer

1. Adhesive: Adhesive shall be a release type formulated with a biocide 
recommended by carpet manufacturer to suit product and substrate conditions 
indicated. Adhesive shall ensure proper adhesion between carpet and adhesive 
and substrate and adhesive when carpet or adhesive are subjected to moisture 
from above or below. Adhesive shall comply with Carpet and Rug Institute 
emissions requirements. Comply with low VOC requirements to meet LEED 
Credits.

2. Adhesive shall be the type required to comply with warranty requirements and 
best for intended application.

3. Use adhesives that comply with the following limits for low VOC content when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24) and are 
acceptable to the flooring manufacturer for the intended use:

4. a. Not more than 50 g/L.
5. Water-resistant: Alkali and water resistant, formulated biocide-type of the type 

recommended by tile manufacturers to suit floor products and substrate 
conditions indicated. Adhesive shall not be affected by or break down when 
exposed to moisture. Adhesive shall ensure proper adhesion between floor 
covering and adhesive and between substrate and adhesive when floor covering 
or adhesive are subjected to moisture from above or below. Comply with low 
VOC requirements to meet LEED credit.

6. General: Use adhesives that comply with the following limits for low VOC content 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24) and are 
acceptable to the flooring manufacturer for the intended use. Comply with low 
VOC requirements to meet LEED Credits.

7. a. Linoleum Adhesives: Not more than 50 g/L.
8. Waterproof: Alkali resistant epoxy adhesive, formulated biocide-type as 

recommended by the specific flooring manufacturer. To be used in all areas 
subject to moisture and wetting such as in the vicinity of exterior doors, exits from 
shower areas, under drinking fountains, or any area subject to wetting splash or 
spillage. Adhesive shall ensure proper adhesion between floor covering and 
adhesive and between substrate and adhesive when floor covering or adhesive 
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are subjected to moisture from above or below. Comply with low VOC 
requirements to meet LEED Credits.

9. Water-resistant: Alkali and water resistant, formulated biocide-type of the type 
recommended by flooring manufacturers to suit floor flooring products and 
substrate conditions indicated. Adhesive shall not be affected by or break down 
when exposed to moisture. Adhesive shall ensure proper adhesion between floor 
covering and adhesive and between substrate and adhesive when floor covering 
or adhesive are subjected to moisture from above or below. Comply with low 
VOC requirements to meet LEED credit.

D. Vapor Retarder: When the specified moisture tests or other moisture tests required by 
the floor covering finish manufacturer do not comply with the floor covering finish 
manufacturer’s requirements or recommendations or when there are no requirements 
or recommendations, then with those specified in this Section, the general contractor’s 
flooring sub contractor shall provide a vapor retarder system recommended by the floor 
covering finish manufacturer. Vapor retarder system shall be compatible with the floor 
covering finish, the adhesive, and shall reduce water vapor transmission to an 
acceptable level. Neither the contract sum or contract time will be modified to meet this 
provision.

PART 3 - PART 3 - EXECUTION

3.1 INSPECTION AND TESTING

A. Where test and inspection results (including, but not limited to, calcium chloride, 
relative humidity, sounding, and tests for level and flatness) indicate that moisture and 
surface conditions do not meet the floor finish manufacturer’s requirements, the 
Contractor shall provide all labor, materials, and procedures to ensure that the 
substrate meets the floor finish manufacturer’s requirements prior to installing the floor 
finish. Neither the Contract Sum or Contract Time will not be modified to meet this 
provision.

B. Record results of all tests and send copies to the Owner and Architect. Show on a floor 
grid where each test was conducted and the test results. As a minimum, each report 
shall include the following information for each test that was conducted:

1. Project name
2. Date and Time of the Test
3. Test Location (wall, room, etc) of test.
4. Name of person conducting test
5. Test results
6. Conclusions and recommendations

C. Examine subfloors and conditions, with installer and manufacturer present, for 
compliance with requirements for maximum moisture content, alkalinity range, 
installation tolerances, and other conditions affecting performance of floor covering. 
Notify the Architect of conditions detrimental to the proper and timely completion of the 
work. Verify that there is no curing membrane on the floor. If there is a curing 
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membrane or sealer on surfaces to receive floor covering, remove the membrane 
according the manufacturer’s instructions. Acid-removal is not an acceptable method to 
remove curing membrane or sealer.

1. Substrate are free of cracks, ridges, depressions, scale, and foreign deposits of 
any kind.

2. Prior to installing floor system, fill moving joints and non-moving kerfs as 
recommended by the floor system manufacturer.

3. Ensure that concrete does not contain aggregates that are soft or break down in 
liquids.

D. Ensure that finished concrete complies with requirements specified in ASTM F710. 
Notify the Contractor and Architect, in writing, of all unacceptable conditions.

E. Ensure variations in concrete slab levels do not exceed 1/8” in 10’. High spots shall be 
ground down and minor low spots shall be filled with epoxy or epoxy/sand mixture or a 
cementitious underlayment as recommended by the floor system manufacturer.

F. The cementitious substrate shall be cured for a minimum of at least 28 days or as 
recommended by the floor system manufacturer, whichever is more stringent.

G. Ensure concrete substrate on or below grade are adequately waterproofed beneath 
and at the perimeter of the slab, and at the earth side of below-grade walls. Care 
should be taken not to rupture the vapor barrier during the installation.

H. Ensure the concrete has a compressive strength adequate for the activities for which 
the facility is designed, and the surface of the slab shall meet specifications including 
but not limited to, those contained herein. Slab shall properly cure and dry until 
adequately dry (under normal conditions 50-60 days). Slab shall be free of dust, dirt, 
grit, paint, grease, oil or any other foreign substances detrimental to the adhesion of 
the flooring.

I. The concrete floor temperature will have to be maintained at a minimum of 75F during 
the installation, and the General Contractor shall make sure that the moisture content 
does not exceed 3% (according R.M.A. testing method).

J. Concrete: Verify that concrete slabs comply with ASTM F 710 and the following:

1. Concrete substrates are dry and free of curing compounds, sealers, hardeners, 
efflorescence, chloride contamination, moisture, hydrostatic water pressure, 
excessive capillary water action, or water vapor transmission, and other materials 
whose presence would interfere with bonding of adhesive. Determine adhesion 
and dryness characteristics by performing bond and moisture tests 
recommended by floor covering manufacturer.
a. Prior to performing any tests, ensure that the bare concrete is exposed and 

that the concrete surfaces are clean and free of debris, dirt, oil, grease, 
debris, previous finishes and adhesives, or any other materials that may 
interfere with test results.

2. Concrete shall have a tensile strength of not less than 250 t0 300 psi.
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a. Deflection: As recommended by the floor finish manufacturer for the 
installation. If none is recommended, then deflection shall not exceed 1/360 
of span when measured with a 300 pound concentrated load. Span is 
considered the longest distance across the floor finish installation as well 
as the smaller span between two joists and studs.

3. Concrete Surface Profile
a. Using the replicate rubber specimens inspect the concrete surface profile in 

accordance with ICRI Guide No. 03732. This should be performed once for 
every 100 square feet of surface area to be coated.

4. pH Testing
a. Concrete shall have a pH range as recommended by the flooring 

manufacturer. If a range is not recommended, then a pH range of 7-9.
1) The pH of the concrete substrates will be measured using pH 

indicating papers. pH testing is to be performed once every 100 sq. 
ft. of surface area to be coated.

b. Acceptable pH values shall be as measured by a full-range (1-12) color 
indicating pH paper with readable color calibrations and a scale at whole 
numbers (minimum). Use Hydrion Insta-Chek Jumbo 0-13 or 1-12 or equal. 
The paper shall be touched to the surface once using moderate finger 
pressure. The surface shall not be wiped or moved laterally to disturb the 
surface during pH testing. Following the one touch, lift the paper vertically 
to not “wipe” the surface. Compare the color indicated with the scale 
provided and record the pH.

c. Note: If the surface of the concrete is dry, it is not possible to take a pH 
measurement. However, pH values are still important on dry surfaces. 
When a dry concrete substrate is encountered for a pH test, the surface 
where the pH test is to be performed shall be sprayed lightly with distilled, 
deionized water from a commercially available spray bottle that has been 
properly rinsed to preclude any dissolved solids. The spray shall just wet 
the surface to a “shiny” appearance. Wait 60 seconds to allow chemical 
equilibrium to be established and then test the pH of the water on the 
surface. Perform this test in accordance with ASTM D4262.

5. Moisture Testing: Perform moisture on the concrete surfaces according to 
Flooring Industry Guidelines as recommended by flooring manufacturer. Ensure 
that the results of these tests comply with the floor manufacturer’s requirements.
a. Calcium and Relative Humidity Tests:
b. The moisture content of the substrate shall be within the requirements for 

the substrate to receive floor covering when tested for moisture content 
using both the calcium chloride moisture test per ASTM F1869 and the 
relative humidity test per ASTM F2170 as recommended by the floor 
covering manufacturer to ensure that moisture does not affect adhesion, 
performance, or appearance of the floor covering. If no value is 
recommended, then 80 percent relative humidity. Where tests indicate 
moisture levels above the recommended levels, then comply with all 
recommendations and requirements by the floor covering manufacture to 
bring conditions to a satisfactory level.

c. Perform calcium chloride moisture tests in accordance with ASTM D1869 
once for every 1000 square feet of surface area to be coated. The 
maximum limit for moisture vapor emissions rate per 24 hours per 1000 sq. 
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ft. shall be as recommended by the flooring manufacturer. If none is 
recommended, then 3 pounds per 24 hours per 1000 square feet. If tests 
indicate rates higher those recommended, consult with flooring 
manufacturer’s Technical Service Department for further evaluation.

d. The polyethylene sheet test and measurements from moistures meters can 
be used as an indication of moisture, but the results of these tests cannot 
be used to determine the acceptability of the subfloor.

6. Conduct sounding tests, as recommended by the flooring manufacturer, to locate 
voids and to determine the integrity of the concrete. Record results of all tests 
and send copies to the Owner and Architect. Show on a floor grid where each 
test was conducted and the test results. As a minimum, each report shall include 
the following information for each test that was conducted:
a. Project name
b. Date and Time of the Test
c. Test Location (wall, room, etc) of test.
d. Type sounding test conducted
e. Name of person conducting test
f. Test results

K. Do not proceed with the work until unsatisfactory conditions have been corrected by 
the Contractor in a manner acceptable to the manufacturer and Architect.

L. Adhesion testing is described under following paragraph 3.2.

3.2 PREPARATION

A. Substrate: Perform preparation and cleaning procedures according to finish floor 
manufacturer’s instructions for particular substrate conditions involved and as 
specified. Provide clean, dry and neutral substrate for flooring application.

B. Remove substrate coatings, including curing compounds, and other substances that 
are incompatible with the floor covering and that contain soap, wax, oil, or silicone. Do 
not use liquid solvents or adhesive removers.

C. The General Contractor shall patch and repair all cracks, voids, and other 
imperfections of concrete with high strength portland cement based patching material. 
Do not use gypsum based patching materials. After completion of sanding, patching 
and leveling, vacuum or sweep entire surface of concrete to remove loose dust and dirt 
before starting the installation of the material.

D. Concrete Surfaces: Shot-blast, power scarify as required to obtain surface profile for 
optimum bond of flooring to concrete. Remove sufficient material to provide a sound 
surface, free of laitenance, glaze efflorescence, and any bond-inhibiting curing 
compounds or form release agents. Remove grease oil and other penetrating 
contaminates. Repair damaged and deteriorated concrete to acceptable condition. 
Leave surface free of dust, dirt, laitenance and efflorescence. Acid etching shall not be 
used.
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E. Level substrate within to floor covering manufacturers requirements noncumulative, in 
all directions. Sand or grind protrusions, bumps, and ridges. Patch and repair cracks 
and rough areas. Fill depressions.

1. If concrete is out of level then it should be properly leveled by an experienced 
underlayment contractor using cement based material that will provide a 
minimum of 3,000 p.s.i. compressive strength and sufficient bond to existing 
clean concrete surface.

2. Use leveling and patching compounds to fill cracks, holes, and depressions in 
substrate as recommended by the floor covering manufacturer.

F. Broom or vacuum clean subfloors to be covered. Following cleaning, examine 
subfloors for moisture, alkaline salts, carbonation, or dust. Do not use oil based 
sweeping compounds.

G. Primer: If required, apply concrete-slab primer, according to manufacturer's directions, 
where recommended by the floor covering manufacturer.

H. Verify that concrete sub-floor, on or below grade, is adequately waterproofed beneath 
the slab and the perimeter with a suitable vapor barrier. Notify the Architect if 
inadequate waterproofing or vapor retarder is used.

I. Verify that the concrete was wet cured and that no curing compounds or sealers were 
used. Notify the Architect if sealers or curing compounds were used..

J. The building shall be dry and closed in. Flooring installation shall not begin until the 
installer is familiar with existing sub-floor conditions, and after completion of all other 
work in this area. During cold weather the room temperature shall be maintained at a 
minimum of 75F.

K. Adhesion/Bond Tests: After the substrate has been properly and satisfactorily 
prepared, sounded, and tested for moisture, perform adhesion tests to determine 
compatibility of adhesive, floor finish, and subfloor. Conduct all testing after all traces of 
curing compounds and sealers have been removed.

1. When performing adhesion tests, perform testing with the adhesives and floor 
covering to be used on this project.

2. Conduct adhesion test as recommended by the flooring manufacturer. If none 
recommended, perform the following:
a. Spread adhesive on substrate at recommended rate in two separate areas.
b. Allow one area to remain bare and to cure for recommended curing time or 

a minimum of 24 hours. Apply finish floor over other area of adhesive and 
allow to cure for recommended curing time or a minimum of 24 hours.

c. If adhesive can be scraped up with a putty knife, adhesion is not 
acceptable. Contact finish floor manufacturer for instructions. If adhesive 
cannot be scraped up, conditions are acceptable

d. Record test values for each type and combination of flooring and adhesive 
to be used.

e. Send copies of test reports to the Owner and the Architect.
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L. Wood Subfloor: Confirm the following:

1. Moisture content is within floor covering manufacturer’s requirements. If no 
requirements, then no more than 8 percent when tested with a moisture meter 
calibrated to wood species of the substrate.

2. Deck is clean, dry, sound and properly sloped. .
3. Side joints are flush, even, and tightly butted.
4. Fasteners are tight, straight, and fully recessed below the surface.
5. Wood deck is fastened securely and does not wobble, shake, twist, compress, or 

deflect when walked on.
6. Edges of wood deck are straight and square and are free of splinters and rough 

spots.
7. Wood deck is securely fastened with no projecting fasteners and with no 

adjacent units in excess of 1/16 inch out of plane.
8. Wood deck is butted to perimeter terminations.
9. Depressions are filled, smoothed, and are flush and even with adjacent surfaces 

as recommended by the floor covering manufacturer.

3.3 INSTALLATION

A. General: Comply with CRI 104, Section 13: "Carpet Modules (Tiles)."

B. Where demountable partitions or other items are indicated for installation on top of 
finished carpet tile floor, install carpet tile before installation of these items.

C. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in 
furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings.

D. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, 
removable flanges, alcoves, and similar openings.

E. Install borders parallel to walls.

3.4 CLEANING

A. Perform the following operations immediately after completing installation:

1. Remove visible adhesive, seam sealer, and other surface blemishes using 
cleaner recommended by carpet tile manufacturer.

2. Remove protruding yarns from carpet tile surface.
3. Vacuum carpet tile using commercial machine with face-beater element.

3.5 PROTECTION

A. General: Comply with CRI 104, Section 15: "Protection of Indoor Installation."
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B. Provide final protection and maintain conditions, in a manner acceptable to 
manufacturer and Installer, that ensure carpet tile is without damage or deterioration at 
the time of Substantial Completion.

END OF SECTION 09 68 01
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SECTION 09 84 33 - SOUND-ABSORBING WALL UNITS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section.

1.2 SUMMARY

A. Section includes shop-fabricated, acoustical panel units tested for acoustical 
performance, including the following:

1. Sound-absorbing wall panels.

1.3 DEFINITIONS

A. NRC: Noise Reduction Coefficient.

B. SAA: Sound Absorption Average.

1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site .

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include  fabric facing, panel edge, core material, and mounting indicated.

B. Shop Drawings: For unit assembly and installation.

1. Include plans, elevations, sections, and mounting devices and details.
2. Include details at panel head, base, joints, and corners; and details at ceiling, 

floor base, and wall intersections. Indicate panel edge profile and core materials.
3. Include details at cutouts and penetrations for other work.
4. Include direction of fabric weave and pattern matching.

C. Samples for Initial Selection: For each type of fabric facing.

1. Include Samples of hardware and accessories involving color or finish selection.
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D. Samples for Verification: For the following products:

1. Fabric: Full-width by approximately 36-inch- long Sample, but not smaller than 
required to show complete pattern repeat, from dye lot to be used for the Work, 
and with specified treatments applied. Mark top and face of fabric.

2. Panel Edge: 12-inch- long Sample(s) showing each edge profile, corner, and 
finish.

3. Core Material: 12-inch- square Sample at corner.
4. Mounting Devices: Full-size Samples.
5. Assembled Panels: Approximately 36 by 36 inches, including joints and mounting 

methods.

1.6 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Elevations and other details, drawn to scale, on which the 
following items are shown and coordinated with each other, using input from installers 
of the items involved:

1. Electrical outlets, switches, and thermostats.
2. Items penetrating or covered by units including the following:

a. Lighting fixtures.
b. Air outlets and inlets.
c. Speakers.
d. Alarms.
e. Sprinklers.
f. Access panels.

3. Show operation of hinged and sliding components covered by or adjacent to 
units.

B. Product Certificates: For each type of unit.

C. Sample Warranty: For manufacturer's special warranty.

1.7 CLOSEOUT SUBMITTALS

A. Maintenance Data: For each type of unit to include in maintenance manuals. Include 
fabric manufacturers' written cleaning and stain-removal instructions.

1.8 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials from same production run that match products installed and 
that are packaged with protective covering for storage and identified with labels 
describing contents.

1. Fabric: For each fabric, color, and pattern installed, provide length equal to 10 
percent of amount installed, but no fewer than 10 sq. yd. , full width of bolt.
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2. Mounting Devices: Full-size units equal to 5 percent of amount installed, but no 
fewer than five devices, including unopened adhesives.

1.9 QUALITY ASSURANCE

A. Mockups: Build mockups to verify selections made under Sample submittals, to 
demonstrate aesthetic effects, and to set quality standards for materials, fabrication, 
and installation.

1. Build mockup of typical wall area 48 inches wide by full height .  Include 
intersection of wall and ceiling, corners, and perimeters.

2. Approval of mockups does not constitute approval of deviations from the 
Contract Documents contained in mockups unless Architect specifically approves 
such deviations in writing.

3. Subject to compliance with requirements, approved mockups may become part 
of the completed Work if undisturbed at time of Substantial Completion.

1.10 DELIVERY, STORAGE, AND HANDLING

A. Comply with fabric and unit manufacturers' written instructions for minimum and 
maximum temperature and humidity requirements for shipment, storage, and handling.

B. Deliver materials and units in unopened bundles and store in a temperature-controlled 
dry place with adequate air circulation.

1.11 FIELD CONDITIONS

A. Environmental Limitations: Do not install units until spaces are enclosed and 
weathertight, wet-work in spaces is complete and dry, work at and above ceilings is 
complete, and ambient temperature and humidity conditions are maintained at the 
levels indicated for Project when occupied for its intended use.

B. Lighting: Do not install units until a permanent level of lighting is provided on surfaces 
to receive the units.

C. Air-Quality Limitations: Protect units from exposure to airborne odors, such as tobacco 
smoke, and install units under conditions free from odor contamination of ambient air.

D. Field Measurements: Verify unit locations and actual dimensions of openings and 
penetrations by field measurements before fabrication, and indicate them on Shop 
Drawings.

1.12 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace units and components that 
fail in materials or workmanship within specified warranty period.
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1. Failures include, but are not limited to the following:
a. Acoustical performance.
b. Fabric sagging, distorting, or releasing from panel edge.
c. Warping of core.

2. Warranty Period: Two years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations: Obtain wall units specified in this Section from single source from 
single manufacturer.

2.2 PERFORMANCE REQUIREMENTS

A. Fire-Test-Response Characteristics: Units shall comply with "Surface-Burning 
Characteristics" or "Fire Growth Contribution" Subparagraph below, or both, as 
determined by testing identical products by UL or another testing and inspecting 
agency acceptable to authorities having jurisdiction:

1. Surface-Burning Characteristics: Comply with ASTM E 84 or UL 723; testing by a 
qualified testing agency. Identify products with appropriate markings of applicable 
testing agency.
a. Flame-Spread Index: 25 or less.
b. Smoke-Developed Index: 450 or less.

2. Fire Growth Contribution: Comply with acceptance criteria of local code and 
authorities having jurisdiction when tested according to NFPA 265 Method B 
Protocol or NFPA 286.

2.3 SOUND-ABSORBING WALL UNITS

A. Sound-Absorbing Wall Panel : Manufacturer's standard panel construction consisting of 
facing material laminated to front face, edges, and back edge border of core .

B. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. Acoustical Panel Systems (APS, Inc.).
2. AVL Systems, Inc.
3. Decoustics; CertainTeed Architectural Products; a Saint Gobain company.
4. Wenger Corporation.
5. Panel Shape: As indicated on Drawings .
6. Mounting: Edge mounted with splines secured to substrate.

a. Finish Color at Exposed Edges: As selected by Architect from 
manufacturer's full range .

http://www.specagent.com/LookUp/?ulid=11784&mf=04&src=wd
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7. Mounting: Back mounted with manufacturer's standard metal clips or bar 
hangers, secured to substrate.

8. Core: Glass-fiber board .
a. Core-Face Layer: Manufacturer's standard impact-resistant, acoustically 

transparent, copolymer sheet .
9. Edge Construction: Manufacturer's standard chemically hardened core with no 

frame .
10. Corner Detail in Elevation: Square with continuous edge profile indicated.
11. Reveals between Panels: Flush reveals .
12. Facing Material: .
13. Acoustical Performance: Sound absorption NRC of 0.50 to 0.90 according to 

ASTM C 423 for Type A mounting according to ASTM E 795.
14. Nominal Overall Panel Thickness: 2 inches .
15. Panel Width: As indicated on Drawings .
16. Panel Height: As indicated on Drawings .

2.4 MATERIALS

A. Core Materials:

1. Glass-Fiber Board: ASTM C 612; of type standard with manufacturer; nominal 
density of 6 to 7 lb/cu. ft. , unfaced, and dimensionally stable, molded rigid board; 
and with maximum flame-spread and smoke-developed indexes of 25 and 50, 
respectively.

2. Impact-Resistant, Acoustically Transparent, Copolymer Sheet for Face Layer: 
1/16- to 1/8-inch- thick layer of perforated, noncombustible, copolymer sheet 
laminated to face of core.

B. Facing Material : Fabric from same dye lot; color and pattern as selected by Architect 
from manufacturer's full range .

1. Applied Treatments: Stain resistance and flame retardant .

C. Mounting Devices: Concealed on back of unit, recommended by manufacturer to 
support weight of unit, and as follows:

1. Splines: Manufacturer's standard concealed metal or plastic splines that engage 
the kerfed edges of the unit, with other moldings and trim for interior corners, 
exterior corners, and exposed edges, with factory-applied finish on exposed 
items.

2. Metal Clips or Bar Hangers: Manufacturer's standard two-part metal "Z" clips, 
with one part of each clip mechanically attached to back of unit and the other part 
to substrate, designed to permit unit removal.

2.5 FABRICATION

A. Standard Construction: Use manufacturer's standard construction unless otherwise 
indicated; with facing material applied to face, edges, and back border of dimensionally 
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stable core; and with rigid edges to reinforce panel perimeter against warpage and 
damage.

B. Edge Hardening: For glass-fiber board cores, chemically harden core edges and areas 
of core where mounting devices are attached.

C. Core-Face Layer: Evenly stretched over core face and edges and securely attached to 
core; free from puckers, ripples, wrinkles, or sags.

D. Facing Material: Apply fabric facing fully covering visible surfaces of unit; with material 
stretched straight, on the grain, tight, square, and free from puckers, ripples, wrinkles, 
sags, blisters, seams, adhesive, or other visible distortions or foreign matter.

1. Square Corners: Tailor corners.
2. Radius and Other Nonsquare Corners: Attach facing material so there are no 

seams or gathering of material.
3. Fabrics with Directional or Repeating Patterns or Directional Weave: Mark fabric 

top and attach fabric in same direction so pattern or weave matches in adjacent 
units.

E. Dimensional Tolerances of Finished Units: Plus or minus 1/16 inch for the following:

1. Thickness.
2. Edge straightness.
3. Overall length and width.
4. Squareness from corner to corner.
5. Chords, radii, and diameters.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine fabric, fabricated units, substrates, areas, and conditions for compliance with 
requirements, installation tolerances, and other conditions affecting unit performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install units in locations indicated. Unless otherwise indicated, install units with vertical 
surfaces and edges plumb, top edges level and in alignment with other units, faces 
flush, and scribed to fit adjoining work accurately at borders and at penetrations.

B. Comply with manufacturer's written instructions for installation of units using type of 
mounting devices indicated. Mount units securely to supporting substrate.

C. Align fabric pattern and grain with adjacent units .
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3.3 INSTALLATION TOLERANCES

A. Variation from Plumb and Level: Plus or minus 1/16 inch in 48 inches, noncumulative.

B. Variation of Joint Width: Not more than 1/16-inch variation from reveal line in 48 
inches, noncumulative.

3.4 CLEANING

A. Clip loose threads; remove pills and extraneous materials.

B. Clean panels on completion of installation to remove dust and other foreign materials 
according to manufacturer's written instructions.

END OF SECTION 09 84 33
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SECTION 09 91 00 - PAINTING

PART 1 - PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section.

1.2 SUMMARY

A. . This Section includes surface preparation, painting, and finishing of exposed interior 
and exterior items and surfaces.

1. . Surface preparation, priming, and finish coats specified in this Section are in 
addition to shop-priming and surface treatment specified under other Sections.

2. Coordinate lead-based paint activities with the Environmental Consultant.
3. Custom Finishes: Where finishes are specified, the Contractor shall provide for 

special custom colors, patterns, and finishes as selected by the Architect.

B. Paint exposed surfaces whether or not colors are designated in schedules, except 
where a surface or material is specifically indicated not to be painted or is to remain 
natural. Where an item or surface is not specifically mentioned, paint the same as 
similar adjacent materials or surfaces. If color or finish is not designated, the Architect 
will select from standard colors or finishes available.

1. Painting includes field-painting exposed bare and covered pipes and ducts 
(including color coding), hangers, exposed steel and iron work, and primed metal 
surfaces of mechanical and electrical equipment.

C. Painting is not required on prefinished items, finished metal surfaces, concealed 
surfaces, operating parts, and labels.

1. Prefinished items not to be painted include the following factory-finished 
components:
a. Acoustic materials.
b. Architectural woodwork and casework.
c. Finished mechanical and electrical equipment.
d. Light fixtures.
e. Switchgear.
f. Distribution cabinets.

2. Concealed surfaces not to be painted include wall or ceiling surfaces in the 
following generally inaccessible areas:
a. Foundation spaces.
b. Furred areas.
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c. Utility tunnels.
d. Pipe spaces.
e. Duct shafts.

3. Finished metal surfaces not to be painted include:
a. Anodized aluminum.
b. Stainless steel.
c. Chromium plate.
d. Copper.
e. Bronze.
f. Brass.

4. Operating parts not to be painted include moving parts of operating equipment, 
such as the following:
a. Valve and damper operators.
b. Linkages.
c. Sensing devices.
d. Motor and fan shafts.

5. Labels: Do not paint over Underwriters Laboratories, Factory Mutual or other 
code-required labels or equipment name, identification, performance rating, or 
nomenclature plates.

D. Related Sections: The following Sections contain requirements that relate to this 
Section:

1. Division 05 Section "Structural Steel Framing" for shop-priming structural steel.
2. Division 08 Section "Hollow Metal Doors and Frames" for shop-priming steel 

doors and frames.
3. Division 09 Section "Wall Coverings" for substrate sealer under wall coverings.
4. Divisions 23 and 26 for painting mechanical and electrical work is specified in 

Divisions 23 and 26, respectively.

1.3 SUBMITTALS

A. General: Submit the following according to Conditions of the Contract and Division 1 
Specification Sections.

B. Product data for each paint system specified, including block fillers and primers.

1. Provide the manufacturer's technical information including label analysis and 
instructions for handling, storage, and application of each material proposed for 
use.

2. List each material and cross-reference the specific coating, finish system, and 
application. Identify each material by the manufacturer's catalog number and 
general classification.

3. When submitting a substitute for specified paints, submit Performance 
Characteristics based on same tests and units of measure as listed in published 
data for specified products. Drying times shall be measured at same temperature 
and relative humidity and gloss units measured at the same angle as those listed 
in the manufacturer’s published literature of the specified products. If 
manufacture’s published literature for substitute products states conditions that 



McMillan Pazdan Smith Architecture
MPS Project No. 020420.00

Spartanburg School District Five
James F. Byrnes HighSchool

Phase 2 Academic Wing Addition
Duncan, South Carolina

SECTION 09 91 00 - PAINTING
Page 3 of 22

differ from those for the specified materials, submit certified calculations that 
convert advertised conditions to meet the conditions of the specified product. 
Submittals not meeting this requirement will not be reviewed.

4. Certification by the manufacturer that products supplied comply with local 
regulations controlling use of volatile organic compounds (VOCs).

5. Where substitutes are being submitted for review, as a minimum the following 
listed properties of the substitute product shall meet or exceed the same 
published properties of the specified product. Submittals without these properties 
will not be reviewed:
a. Generically the same
b. Solids volume
c. Solids weight
d. Recommended spread rate
e. Recommended dry film thickness
f. Drying times measured under the same conditions as those specified
g. Sheen/Gloss measured at the same angle as those specified
h. VOC properties
i. Abrasion resistance measured by the same testing standard and using the 

same units of measure.
j. Hardness
k. Chemical resistance
l. Weather/UV resistance
m. Pot life

C. Samples for initial color, gloss, and texture selection in the form of manufacturer's color 
charts.

1. After color selection, the Architect will furnish color chips for surfaces to be 
coated.

D. Samples for Verification Purposes: Provide samples of each color and material to be 
applied, with texture to simulate actual conditions, on representative samples of the 
actual substrate.

1. Provide stepped samples, defining each separate coat, including block fillers and 
primers. Use representative colors when preparing samples for review. Resubmit 
until required sheen, color, and texture are achieved. Approved samples will be 
used as a standard to judge, accept, or reject color, gloss, texture, and other 
attributes of the applied paints. The Architect will have final judgement of 
aesthetics of applied paints.

2. Provide a list of material and application for each coat of each sample. Label 
each sample as to location and application.

3. Submit samples on the following substrates for the Architect's review of color and 
texture only:
a. Concrete Masonry: Provide two 4 x 8-inch samples of masonry, with mortar 

joint in the center, for each finish and color.
b. Painted Wood: Provide two 12-inch square samples of each color and 

material on hardboard.
c. Stained or Natural Wood: Provide two 4 x 8-inch samples of natural and 

stained wood finish on actual wood surfaces.
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d. Ferrous Metal: Provide two 4-inch long samples of each color and finish.

E. Paint Schedule: After all painting has been completed and accepted by the Owner, the 
painting contractor shall prepare and submit to the Owner an as-painted painting 
schedule. This schedule shall be dated, in tabular form, and shall list the following 
information by room name/number:

1. Room Name
2. Room Number
3. Paint Manufacture
4. Product Name
5. Product Color
6. Product Number

1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications: Manufacturer shall meet all of the following requirements:

1. Have products and paint systems listed with the Master Painters Institute (MPI) 
at the time of invitation or advertisement for bids for this project.

2. Be able to provide published complete product performance data sheets for the 
specified products. These sheets shall be available at the time of invitation or 
advertisement for bids for this project.

3. Have the production volume capacity to develop, produce and deliver the volume 
of paint and coatings required for this project within the required lead times to 
meet delivery dates without delaying the project.

4. Be actively engaged in researching and developing its own paint and coating 
formulations.

5. Specialize in manufacturing paint and protective coatings of the type specified for 
this project.

6. Employ a fully trained and experienced technical staff capable of providing 
necessary field support to investigate problems and failures regarding surface 
preparation, application, and performance of supplied paints and coatings. As a 
minimum, technical staff shall have their own diagnostic equipment including dry 
film thickness gauges, adhesion gauges, and gloss meters.

B. Applicator Qualifications: Engage an experienced applicator who has completed 
painting system applications similar in material and extent to those indicated for the 
Project that have resulted in a construction record of successful in-service 
performance.

C. Single-Source Responsibility: Provide primers and undercoat paint produced by the 
same manufacturer as the finish coats.

D. Benchmark Samples (Mockups): Provide a full-coat benchmark finish, including 
painting and staining, sample of each type of coating, staining and natural finish and 
substrate required on the Project. Comply with procedures specified in PDCA P5. 
Duplicate finish of approved prepared samples.
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1. The Architect will select one room or surface to represent surfaces and 
conditions for each type of coating and substrate to be painted or finished with a 
stain or natural finish.
a. Wall Surfaces: Provide samples on at least 100 sq ft of wall surface.
b. Small Areas and Items: The Architect will designate an item or area as 

required.
2. After permanent lighting and other environmental services have been activated, 

apply coatings in this room or to each surface according to the Schedule or as 
specified. Provide required sheen, color, and texture on each surface.
a. After finishes are accepted, the Architect will use the room or surface to 

evaluate coating systems of a similar nature.
3. Final approval of colors, stains, finishes and overall aesthetics will be determined 

by the Architect.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to the job site in the manufacturer's original, unopened packages and 
containers bearing manufacturer's name and label, and the following information:

1. Product name or title of material.
2. Product description (generic classification or binder type).
3. Manufacturer's stock number and date of manufacture.
4. Contents by volume, for pigment and vehicle constituents.
5. Thinning instructions.
6. Application instructions.
7. Color name and number.

B. Store materials not in use in tightly covered containers in a well-ventilated area at a 
minimum ambient temperature of 45 deg F. Maintain containers used in storage in a 
clean condition, free of foreign materials and residue.

1. Protect from freezing. Keep storage area neat and orderly. Remove oily rags and 
waste daily. Take necessary measures to ensure that workers and work areas 
are protected from fire and health hazards resulting from handling, mixing, and 
application.

1.6 JOB CONDITIONS

A. Apply water-based paints only when the temperature of surfaces to be painted and 
surrounding air temperatures are between 50 deg F and 90 deg F.

B. Apply solvent-thinned paints only when the temperature of surfaces to be painted and 
surrounding air temperatures are between 45 deg F and 95 deg F.

C. Do not apply paint in snow, rain, fog, or mist; or when the relative humidity exceeds 90 
percent; or at temperatures less than 5 F deg above the dew point and falling; or to 
damp or wet surfaces.
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1. Painting may continue during inclement weather if surfaces and areas to be 
painted are enclosed and heated within temperature limits specified by the 
manufacturer during application and drying periods.

D. Paint that is applied under conditions other than these stated conditions will be 
removed, surfaces prepared, and new paint applied under acceptable conditions at no 
additional cost.

1.7 EXTRA MATERIALS

A. Provide 1 gallon of paint for each type and color of paint applied. Furnish extra paint in 
manufacturer’s sealed shipping containers. Containers shall only be opened by the 
painter manufacturer/supplier to formulate required colors/mixes. These extra materials 
shall not be opened or used by the Contractor without written permission from the 
Owner. Place a label, protected by clear plastic, on the lid of each container with the 
following typewritten information:

1. Paint Manufacturer
2. Product name and number
3. Mixing and color formulation
4. Painting contractor
5. Date that the paint container is put in the Owner’s inventory
6. Room or area number where the paint applied was used.

1.8 MANUFACTURERS

A. Manufacturer: Sherwin-Williams Co. is the school District’s preferred paint 
manufacturer, no substitutions will be accepted. See finish schedule. Paint systems 
and manufacturers listed in the paint schedule are by The Sherwin-Williams Company 
Submittals not complying with this provision will be considered incomplete, 
unacceptable, and will not be reviewed or approved.

B. The applicable paint manufacturer intended for use on this project shall review the 
specified paint systems for accuracy, performance, and product availability. Notify the 
Architect of any discrepancies and compatibility between the substrates and paint 
systems and for intended use. Submit a letter of review and acceptance to the 
Architect prior to date of Bid. Failure to submit the requested letter will be inferred as 
acceptance of the specified paint systems.

1.9 PAINT MATERIALS, GENERAL

A. Material Compatibility: Provide block fillers, primers, finish coat materials, and related 
materials that are compatible with one another and with the substrates indicated under 
conditions of service and application, as demonstrated by the manufacturer based on 
testing and field experience.
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B. Material Quality: Provide the manufacturer's best-quality trade sale paint material of the 
various coating types specified. Paint material containers not displaying manufacturer's 
product identification will not be acceptable.

1. Proprietary Names: Use of manufacturer's proprietary product names to 
designate colors or materials is not intended to imply that products named are 
required to be used to the exclusion of equivalent products of other 
manufacturers. Furnish the manufacturer's material data and certificates of 
performance for proposed substitutions.

C. Colors: Provide for selections made by Architect from manufacturer's full range of 
standard and custom styles, colors, textures, and patterns.

D. Gloss: The following gloss levels, as established by the Master Painter Institute (MPI) 
shall apply to all references to gloss/sheen/luster.

1. MPI Gloss Level 2. Description Velvet / Matte. Gloss Units at 60 Deg 5 to10 
units. Gloss Units at 20 Deg. ---. Gloss Units at 85 Deg Not listed.

2. MPI Gloss Level 4. Description Satin. Gloss Units at 60 Deg 20 to 35 units. Gloss 
Units at 20 Deg. ---. Gloss Units at 85 Deg 10 to 40 units.

3. Unless specified otherwise, the following room locations shall receive the listed 
gloss levels.

4. MPI Gloss Level 6. Description Gloss. Gloss Units at 60 Deg 70 to85 units. Gloss 
Units at 20 Deg. 20 to 90 units. Gloss Units at 85 Deg ---.

5. MPI Gloss Level 7. Description High Gloss. Gloss Units at 60 Deg Over 85 units. 
Gloss Units at 20 Deg. Not Listed. Gloss Units at 85 Deg ---.

6. Unless specified otherwise, the following room locations shall receive the listed 
gloss levels. 

7. MPI Gloss Level 5. Description Semi-Gloss. Gloss Units at 60 Deg 35 to 70 units 
. Gloss Units at 20 Deg. 5 to 45 units. Gloss Units at 85 Deg ---.

8. MPI Gloss Level 1. Description Flat. Gloss Units at 60 Deg 0 to 5 units. Gloss 
Units at 20 Deg. ---. Gloss Units at 85 Deg 0 to 15.
a. MPI Gloss Level 3. Description Eggshell. Gloss Units at 60 Deg 10 to 25 

units. Gloss Units at 20 Deg. ---. Gloss Units at 85 Deg 5 to 25 units.
9. Classrooms/Meeting Rooms 3 Eggshell 
10. Halls 3 Eggshell 
11. Restrooms 4 Satin 
12. Offices 3 Eggshell 
13. Food Preparation 4 Satin 
14. Cafeteria 4 Satin 
15. Multi-Purpose 3 Eggshell 
16. Gymnasium 3 Eggshell 
17. Auditorium 3 Eggshell 
18. Stairway 3 Eggshell 
19. Janitor Closet 4 Satin 
20. Maint./Electrical/Storage 3 Eggshell 
21. Wood Trim 5 Semi-gloss 
22. HM Doors and Frames 5 Semi-gloss
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1.10 CLEANING MATERIALS

A. To remove stains, spots, mold, and mildew, use Extra Muscle Pre-Paint Cleaner by 
Great Lakes Laboratories or as required by the paint manufacturer.

1.11 EXAMINATION

A. Examine substrates and conditions under which painting will be performed for 
compliance with paint application requirements. Surfaces receiving paint must be 
thoroughly dry before paint is applied.

1. Do not begin to apply paint until unsatisfactory conditions have been corrected.
2. Start of painting will be construed as the Applicator's acceptance of surfaces and 

conditions within a particular area.

B. Moisture Testing. Test all interior and exterior wood surfaces and to be painted with 
pinless moisture meter to ensure moisture level complies with manufacturer’s 
requirements. If manufacturer does not have requirements, then 15 to 16 percent 
maximum for exterior wood and 8 percent maximum for interior wood. No painting will 
be permitted if moisture content exceeds the recommended content. Record the 
following minimum information and submit to the Architect:

1. Name of person making measurements
2. Date and time of measurement
3. Manufacturer and model no. of meter being used.
4. Weather conditions at time of measurements (temperature in deg. F., relative 

humidity in %, and dew point in deg. F.
5. Location on structure of each reading. For reference, make measurements at a 

protected area known to be dry to establish a base line. As a minimum, make 
measurements at the following locations on each side of the structure at the roof 
line and the grade line.
a. Trim
b. Sills and Jambs (window and door)
c. Doors
d. Windows frames
e. Weather boards
f. Where wood is in contact with masonry, concrete, or stone, check moisture 

content of these materials on the meter’s relative scale.
6. Record moisture levels in percent for each reading.

C. Cementitious Materials:

1. Masonry: Test all masonry surfaces that were exposed to moisture and are to be 
painted for moisture to ensure moisture level complies with manufacturer’s 
requirements. Test with a pinless moisture meter calibrated for masonry. 
Moisture shall be within the limits of the paint manufacturer. If none specified, 12 
percent or less.

2. Concrete: Test all concrete surfaces to be painted or coated for moisture to 
ensure moisture level complies with manufacturer’s requirements. Test with a 
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pinless moisture meter specifically designed for and calibrated for concrete. 
Moisture shall be within the limits of the paint manufacturer. If none specified, 8 
percent or less.

D. Dry Wall: Test all dry wall to be painted for moisture content levels that are acceptable 
to the paint manufacturer and the dry wall manufacturer. If acceptable levels are not 
available, then perform moisture tests in accordance with ASTM D4263 –Test Method 
For Indicating Moisture In Concrete By the Plastic Sheet Method. Although this method 
was developed for determining moisture presence in concrete, it is also suitable for dry 
wall work. If there is any presence of moisture on the back of the plastic sheet after the 
prescribed time, the dry wall is too damp to paint. Retest in the same location after the 
dry wall has been allowed to dry. Continue testing for moisture until there is no trace of 
moisture. Submit reports showing locations where tests were conducted.

E. Coordination of Work: Review other Sections in which primers are provided to ensure 
compatibility of the total system for various substrates. On request, furnish information 
on characteristics of finish materials to ensure use of compatible primers. Notify the 
Architect about anticipated problems using the materials specified over substrates 
primed by others.

F. Remove existing paint with a bead blaster using poly bead that will softly and gently 
remove paint without damaging, distorting, or altering the wood surfaces. The system 
must have an enclosed vacuum collection and reclamation system with enclosed 
containers that will collect removed paint and deposit it safely in enclosed containers. 
System shall be totally enclosed to prevent beads and removed paint from becoming 
airborne. The collection system shall have provisions to separate the beads from the 
paint and then deposits the beads and paint in separate enclosed containers.

1.12 PREPARATION

A. General: Remove hardware and hardware accessories, plates, machined surfaces, 
lighting fixtures, and similar items already installed that are not to be painted, or 
provide surface-applied protection prior to surface preparation and painting. Remove 
these items, if necessary, to completely paint the items and adjacent surfaces. 
Following completion of painting operations in each space or area, have items 
reinstalled by workers skilled in the trades involved.

B. Overhead Spraying

1. In areas where overhead structure is to be sprayed, spray the overhead first 
starting with the highest point and working down.

2. If possible spray the overhead before the walls and floors have been finished.
3. Protect all areas from overspray and fallout.

C. Cleaning: Before applying paint or other surface treatments, clean the substrates of 
substances that could impair the bond of the various coatings. Remove oil and grease 
prior to cleaning. Schedule cleaning and painting so dust and other contaminants from 
the cleaning process will not fall on wet, newly painted surfaces.
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D. Surface Preparation: Clean and prepare surfaces to be painted according to the 
manufacturer's instructions for each particular substrate condition and as specified.

1. Provide barrier coats over incompatible primers or remove and reprime. Notify 
Architect in writing about anticipated problems using the specified finish-coat 
material with substrates primed by others.

2. Cementitious Materials: Prepare concrete, concrete masonry block, and brick 
surfaces to be painted. Remove efflorescence, chalk, dust, dirt, grease, oils, and 
release agents. Roughen, as required, to remove glaze and establish a suitable 
anchor pattern for topcoats. If hardeners or sealers have been used to improve 
curing, use mechanical methods of surface preparation.
a. Ensure materials have cured a minimum of 28 days.
b. Use abrasive blast-cleaning methods if recommended by the paint 

manufacturer.
c. Fill and smooth all depressions, spalls, cracks, fissures, etc. with repair 

materials compatible with the substrate and finish paint, according to 
manufacturer’s instructions. All prepared and repaired surfaces shall have 
a smooth and uniform finish when painted.

d. Moisture: Determine moisture content of surfaces by performing 
appropriate tests. Do not paint surfaces where moisture content exceeds 
that permitted in manufacturer's printed directions. Submit test results 
along with locations where measurements were made to the Architect.

e. Alkalinity: Determine alkalinity content of surfaces by performing 
appropriate tests. If surfaces are sufficiently alkaline to cause the finish 
paint to blister and burn, correct this condition before application. Ensure 
that pH is 10 or lower. Submit test results along with locations where 
measurements were made to the Architect.

f. Brick: In addition to above, perform the following:

E. Confirm with paint manufacturer that paint to be used is suitable for clay composition 
and glaze of the brick.

F. Knock down glaze as recommended by the paint manufacturer.

G. For previously painted brick, brush blast surfaces to achieve a surface profile 
acceptable to the paint manufacturer.

H. Ensure that brick surfaces are primed with alkali resistant primer prior to applying finish 
paint.

I. Do not apply primers or paints until a technical representative of the paint manufacturer 
has accepted the prepared surfaces.

1. Wood: Clean surfaces of dirt, oil, and other foreign substances with scrapers, 
mineral spirits, and sandpaper, as required. Sand surfaces exposed to view 
smooth and dust off.
a. Scrape and clean small, dry, seasoned knots, and apply a thin coat of 

white shellac or other recommended knot sealer before applying primer. 
After priming, fill holes and imperfections in finish surfaces with putty or 
plastic wood filler. Sand smooth when dried.
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b. Prime, stain, or seal wood to be painted immediately upon delivery. Prime 
edges, ends, faces, undersides, and backsides of wood, including cabinets, 
counters, cases, and paneling.

c. When transparent finish is required, backprime with spar varnish.
d. Backprime paneling on interior partitions where masonry, or other wet wall 

construction occurs on backside.

J. Seal tops, bottoms, and cutouts of unprimed wood doors with a heavy coat of varnish 
or sealer immediately upon delivery.

1. Do not use steel wool to sand or smooth wood.

K. Check all wood surfaces for blue stain. Remove blue stain carefully with oxalic acid or 
Ply Brite.

1. Where substrate bleeds through occurs, apply as many coats of stain block as 
necessary to stop the bleed through. Use blocker that is recommended by the 
finish coat manufacturer.

L. Remove existing paint with a bead blaster using poly bead that will softly and gently 
remove paint without damaging, distorting, or altering the wood surfaces. The system 
must have an enclosed vacuum collection and reclamation system with enclosed 
containers that will collect removed paint and deposit it safely in enclosed containers. 
System shall be totally enclosed to prevent beads and removed paint from becoming 
airborne. The collection system shall have provisions to separate the beads from the 
paint and then deposits the beads and paint in separate enclosed containers.

1. Ferrous Metals:
a. Prepare only those surfaces that can be safely primed that same day while 

allowing for manufacturer’s recommended curing time. Do not allow 
prepared surfaces to remain unprimed longer than 8 hours or overnight. 
Prepared surfaces that are allowed to remain unprimed longer than 8 hours 
or overnight shall be prepared again as specified even if there are no 
traces of rust bloom or dirt.

b. Remove loose dirt from damaged areas with a soft brush or with clean, 
non-linting rags.

c. Solvent-clean to remove grease, grime, residue, and surface contamination 
from damaged areas according to SSPC-SP1 – Solvent Cleaning.

d. Allow all surfaces solvent cleaned to thoroughly dry.
e. Remove loose primer and paint back to sound paint according to SSPC 3 – 

Power Tool Cleaning. Use SSPC 2 - Hand Tool Cleaning for areas not 
accessible to power tool cleaning. Remove all traces of visible mill scale, 
flux, and weld spatter.

f. Where existing primer is glazed or shiny, knock down glaze or gloss to 
establish and anchor pattern for new primer.

g. Where existing primer appears to be thin as evidenced by shadows or 
variegated appearance, check thickness of primer with a magnetic 
thickness tester such as a Positester. If dry film thickness of primer is less 
than 2 mils, perform steps b, c, d, e, and f of this procedure, and prime as 
specified.



McMillan Pazdan Smith Architecture
MPS Project No. 020420.00

Spartanburg School District Five
James F. Byrnes HighSchool

Phase 2 Academic Wing Addition
Duncan, South Carolina

SECTION 09 91 00 - PAINTING
Page 12 of 22

h. When performing surface preparation, feather all exposed edges of existing 
primer to zero.

2. Galvanized Surfaces:
a. Remove soil, cement spatter, weld flux and spatter, and other surface dirt 

with a stiff brush, scraper, power grinder (for weld flux and spatter), or other 
suitable means.

b. Remove oil or grease by wiping or scrubbing the surface with rags or 
brushes wetted with suitable solvent such as mineral spirits according to 
SSPC-SP1-Solvent Cleaning. Perform final wiping with clean solvent and 
clean rags or brushes. Suitable solvents are mineral spirits, turpentine, or 
high-flash naphtha. If high-flash naphtha is selected, it shall be used only 
outdoors or in an extremely well ventilated area. Only when conditions 
prevent the use of flammable or toxic solvents such as MEK, mineral 
spirits, etc. for cleaning, then use safety solvents such as OF 482 by 
Hexcel Chemical Products, 205 N. Main Street, Lodi NJ 07664; phone 201 
/ 472-6800. Consult with Hexcel for specific products applications.

c. Should residual oils be difficult to remove, use an alkaline detergent such 
as trisodium phosphate (TSP). After cleaning, wash these surfaces 
thoroughly with water to remove the alkaline residue. Use water or water 
under pressure, preferably both. Follow manufacturer’s instructions closely.

d. Some materials may not be easily removed by the above solvents and 
detergents. If this is the case, use stronger solvents such as methyl ethyl 
ketone (MEK) or acetone. Use aromatic and chlorinated hydrocarbons and 
ketones only when there is adequate supervision to assure safe working 
conditions.

e. Allow surfaces to dry completely then apply a vinyl wash primer to a 
minimum dry film thickness of 0.5 mil but not exceed 1.0 mil. Top coat 
wash primer within 8 hours or as directed by coating manufacturer.

f. Repair galvanized surfaces with galvanizing repair paint.
g. Test for Passivation Treatment: Prior to painting or applying any type of 

treatment, prep, repair material, or coating, test all galvanized steel for 
passivation treatment as follows:

M. Remove all oils and contamination as previously described.

N. Thoroughly sand a small area of the galvanizing with 80-150 grit sandpaper.

O. Saturate a small cotton swab with a 2 % solution of copper sulfate (Available at most 
drug stores) and dab both the sanded area and an unsanded area of the galvanized 
steel.

P. If both the sanded and unsanded areas turn black at approximately the same time 
(within approximately 10 seconds), the galvanizing was not treated with a passivator.

Q. If only the unsanded area does not turns black or turns black slower than the sanded 
area , the galvanized steel was treated with a passivator.

R. If neither sanded or unsanded areas turn black, then the metal is not galvanized.
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S. If test indicates the metal is galvanized steel that has been treated with a passivator, 
then prepare the surfaces as recommended by the paint manufacturer.

1. Aluminum Surfaces
a. Remove all dirt, dust, debris with a soft bristle brush
b. Remove all grease, grease, grime, residue, surface contamination, and 

fingerprints according to SSPC- SP1 – Solvent Cleaning. Use 
cleaners/degreasers/solvents that do not leave a film or residue.

c. Use clean, lint-free cotton rags for wiping and drying.
d. Handle surfaces to be painted with clean cotton gloves or rags. DO not 

touch cleaned surfaces with bare fingers.
2. Previously Painted Surfaces:

a. Remove grease, oil and dirt according to SSPC-SP-1 solvent cleaning.
b. Only when conditions prevent the use of flammable or toxic solvents such 

as MEK, mineral spirits, etc. for cleaning, then use safety solvents such as 
F0482 by Hexcel Chemical Products, 205 N. Main Street, Lodi, NJ 07644: 
phone 201 / 472-6800. Consult with Hexcel for specific products 
applications.

T. Remove dust, grime, loose dirt, etc. with soft brush and vacuum. Remove all loose 
paint back to sound paint, and knock down all gloss. Roughen, as required, to remove 
glaze and establish a suitable anchor pattern for topcoats. Ensure that surfaces are 
sufficiently abraded and roughened to provide a sound anchoring base for new paint.

U. Where rusting conditions exist on ferrous surfaces, remove rust according to SSPC-
SP2-Hand Tool Cleaning or SSPC-SP3-Power Tool Cleaning. Touch up with one coat 
of coating recommended by finish coating manufacturer to a dry film thickness 
recommended by finish coat manufacturer.

1. Where knots in wood are exposed or have damaged or discolored the finish, 
scrape and clean small, dry, seasoned knots, and apply a thin coat of white 
shellac or other recommended knot sealer before applying primer and finish. 
After priming, fill holes and imperfections in finish surfaces with putty or plastic 
wood filler. Sand smooth when dried.
a. Where paint is missing, damaged, dented, or concrete, concrete block, 

wood, and gypsum wallboard, are exposed, remove surface contamination, 
feather all edges to zero, sand surfaces smooth, and prime surfaces with 
primer recommended by finish coating manufacturer. Primer shall be 
compatible with the existing and new finish.

b. Where substrate bleeds through occurs, apply as many coats of stain block 
as necessary to stop the bleed through. Use blocker that is recommended 
by the finish coat manufacturer.

c. Where paint is loose or is not otherwise fully and tightly adhered to the 
substrate or to undercoats, remove all paint back to sound paint and down 
to the substrate and then feather all edges to zero. If 40 percent or more of 
the paint on a given substrate (wall, floor, ceiling, door, column, etc.) is 
loose or damaged or is otherwise unsound, remove all of the paint down to 
the substrate. If 25 percent or more of paint on given substrate is loose or 
is not otherwise fully and tightly adhered to the substrate or to undercoates, 
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the technical representative of the paint manufacturer shall approve 
surface preparation prior to beginning painting.

d. Test small area of previously painted finish with new finish paint in the 
presence of the Owner. Apply finish paint to specified thickness. Do not 
continue coating this previously painted surface until test area has been 
reviewed by the Owner. Continue test for manufacturer’s recommended 
published “length of time before recoating”. If the previously painted 
surface blisters, wrinkles, dissolves, delaminates, or shows other signs of 
incompatibility, the previously painted surface and new finish are not 
compatible. Where previously painted surface is not compatible with finish 
coat, apply a proper barrier coat to prime coat. Allow manufacturer’s 
suggested drying time between succeeding coat and check film of previous 
coat with fingernail to be certain it is cured. Notify the Owner before 
applying succeeding coat so that previous coat may be inspected, if 
necessary, and credited as an applied coat. Failure to do so shall result in 
recoating at no expense to the Owner.

e. Where surrounding paint has been removed to expose substrate and the 
edges of removed paint have feathered to zero, touch up exposed 
substrate with proper and recommended primer. After touch up has 
properly cured, apply a complete prime coat over entire surface to be 
painted including the touched up surfaces.

f. A qualified technical representative from the paint manufacturer shall 
approve, in writing, a sample surface preparation for each type substrate to 
be prepared over previously painted surfaces. This approval shall state 
time, date, location, and substrate being evaluated. The approved sample 
shall be a standard for evaluating all other surface preparation for the same 
substrate.

2. Dry Wall
a. Inspect dry wall in the presence of the General Contractor, drywall 

contractor and Architect to evaluate condition of drywall for painting. 
Ensure that all defects in drywall are corrected prior to primer application.

b. Brush or wipe down drywall surfaces with a damp (not wet) mop to remove 
all loose dust.

c. Evaluate drywall surfaces after primer has cured. Primer will highlight 
imperfections that must be corrected prior to application of top coats.

d. Determine if drywall imperfections are too excessive to repair and paint and 
coordinate with the Architect regarding removal of drywall and replacing 
with new drywall. If surfaces are to be repaired and painted, fill and smooth 
all depressions, spalls, cracks, fissures, etc. with repair materials 
compatible with the substrate and finish paint, according to manufacturer’s 
instructions. All prepared and repaired surfaces shall have a smooth and 
uniform finish when painted.

V. Materials Preparation: Carefully mix and prepare paint materials according to 
manufacturer's directions.

1. Maintain containers used in mixing and applying paint in a clean condition, free of 
foreign materials and residue.
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2. Stir material before application to produce a mixture of uniform density; stir as 
required during application. Do not stir surface film into material. Remove film 
and, if necessary, strain material before using.

3. Use only thinners approved by the paint manufacturer and only within 
recommended limits.

4. Do not store shellac in iron containers.

W. Tinting: Tint each undercoat a lighter shade to facilitate identification of each coat 
where multiple coats of the same material are applied. Tint undercoats to match the 
color of the finish coat, but provide sufficient differences in shade of undercoats to 
distinguish each separate coat. Should there be a disagreement in the number of coats 
applied and the individual coats were not tinted so as to be distinguished, then the 
painting contractor shall apply, at no additional cost, the additional number of coats that 
when added to the number of coats already applied by the painting contractor and that 
can be positively distinguished, will equal the number of specified coats.

1.13 APPLICATION

A. General: Apply paint according to manufacturer's directions. Use applicators and 
techniques best suited for substrate and type of material being applied.

1. Use only primer color that is recommended on the back of the paint 
manufacturer’s finish color chip to achieve the required color. Where the finish 
color, sheen, or texture is not as represented in the approved color sample and 
the recommended primer was not used, apply required additional coats to 
achieve acceptable results. These additional coats will be applied at no increase 
in contract sum or time.

B. Do not paint over defective undercoat, dirt, rust, scale, grease, moisture, scuffed 
surfaces, or conditions detrimental to formation of a durable paint film.

1. Paint colors, surface treatments, and finishes are indicated in the schedules.
2. Provide finish coats that are compatible with primers used.
3. The number of coats and the film thickness required are the same regardless of 

the application method. Do not apply succeeding coats until the previous coat 
has cured as recommended by the manufacturer. Sand between applications 
where sanding is required to produce a smooth even surface according to the 
manufacturer's directions.

4. Apply additional coats if undercoats, stains, or other conditions show through 
final coat of paint until paint film is of uniform finish, color, texture, and 
appearance. Give special attention to ensure that surfaces, including edges, 
corners, crevices, welds, and exposed fasteners, receive a dry film thickness 
equivalent to that of flat surfaces. The additional coats shall be applied at no 
additional cost to the Owner.

5. The term exposed surfaces includes areas visible when permanent or built-in 
fixtures, convector covers, covers for finned tube radiation, grilles, and similar 
components are in place. Extend coatings in these areas, as required, to 
maintain the system integrity and provide desired protection.
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6. Paint surfaces behind movable equipment and furniture the same as similar 
exposed surfaces. Before the final installation of equipment, paint surfaces 
behind permanently fixed equipment or furniture with prime coat only.

7. Paint interior surfaces of ducts, where visible through registers or grilles, with a 
flat, nonspecular black paint.

8. Paint back sides of access panels and removable or hinged covers to match 
exposed surfaces.

9. Finish interior of wall and base cabinets and similar field-finished casework to 
match exterior.

10. Finish exterior doors on tops, bottoms, and side edges same as exterior faces.
11. Sand lightly between each succeeding enamel or varnish coat.
12. Omit primer on metal surfaces that have been shop-primed and touch-up 

painted.

C. Scheduling Painting: Apply first coat to surfaces that have been cleaned, pretreated, or 
otherwise prepared for painting as soon as practicable after preparation and before 
subsequent surface deterioration.

1. Allow sufficient time between successive coats to permit proper drying. Do not 
recoat until paint has dried to where it feels firm, does not deform or feel sticky 
under moderate thumb pressure, and where application of another coat of paint 
does not cause the undercoat to lift or lose adhesion.

D. Application Procedures: Apply paints and coatings by brush, roller, spray, or other 
applicators according to the manufacturer's directions.

1. Brushes: Use brushes best suited for the material applied.
2. Rollers: Use rollers of carpet, velvet back, or high-pile sheep's wool as 

recommended by the manufacturer for the material and texture required.
3. Spray Equipment: Use airless spray equipment with orifice size as recommended 

by the manufacturer for the material and texture required.

E. Minimum Coating Thickness: Apply materials no thinner than the manufacturer's 
recommended spreading rate and dry film thickness for each coat. Provide the total dry 
film thickness of the entire system as recommended by the manufacturer.

F. Block Fillers: Apply block fillers to concrete masonry at a rate and as many coats as 
required to fill, seal, and smooth, and to ensure complete coverage with pores filled so 
that finish produces a smooth and cleanable surface. Prior to applying an epoxy finish 
to CMU in the Kitchen and Cafeteria, obtain approval from the District Food Supervisor, 
of the application of the block filler.

G. Prime Coats: Before applying finish coats, apply a prime coat of material, as 
recommended by the manufacturer, to material that is required to be painted or 
finished and that has not been prime-coated by others. Recoat primed and sealed 
surfaces where evidence of suction spots or unsealed areas in first coat appears, to 
ensure a finish coat with no burn-through or other defects due to insufficient sealing.

1. Back Priming: Back prime, including all edges and concealed surfaces, of all 
lumber, ferrous and galvanized metal prior to installation. Apply primer to the 
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same specifications as for the exposed surfaces. Installed items not back-primed 
shall be removed, properly primed, and reinstalled at the Contractor’s expense. 
Damaged materials shall be replaced. This provision applies to both interior and 
exterior installations. Coordinate with all carpentry and steel specifications for 
materials to be painted.

H. Transparent (Clear) Finishes: Use multiple coats to produce a glass-smooth surface 
film of even luster. Provide a finish free of laps, cloudiness, color irregularity, runs, 
brush marks, orange peel, nail holes, or other surface imperfections.

1. Provide satin finish for final coats.

I. Completed Work: Match approved samples for color, texture, and coverage. Remove, 
refinish, or repaint work not complying with specified requirements.

1.14 FIELD QUALITY CONTROL

A. Each applicator shall have a clean accurate wet film gauge for use over smooth 
surfaces (metal, GWB, smooth and plaster and concrete, etc.). During application of 
each coat of paint, including primers, each applicator shall make regular 
measurements of the applied paint using a clean wet film gauge. The gauge shall be 
wiped clean after each measurement.

1. The project painting supervisor shall complete a Project Paint Record form 
similar to the form at the end of this specification. The forms shall be completed 
at the end of each day and submitted to the Architect weekly.

2. Date: The date measurements were taken.
3. Location: Room or area where measurements were made.
4. Substrate: Drywall, CMU, concrete, wood, steel doors, structural steel, etc.
5. Applied WFT or Spread Rate Per Coat: Show the specified wet film thickness 

(WFT) and the actual measured wet film thickness of each coat. Show the min-
max range such as 4-6 mils. If a coat is not applicable (primer is shop-applied), 
no entry is required.

6. For irregular surfaces such as CMU and rough concrete and plaster, thickness 
shall be determined by spread rate. Spread rate is determined as follows:
a. Check the manufacturer’s published theoretic spread rate of square feet 

per gallon per coat.
b. Measure off the square footage a gallon of paint is to cover on the 

substrate that is to be painted
c. Apply one gallon of properly prepared paint over the measured area of 

substrate using equipment and procedures that will be used for actual 
application.

d. If the gallon of paint completely covers the measured area in an even and 
uniform manner with no drips, sags, runs, or spread marks, the spread rate 
is acceptable. If there is paint left over, the spread rate may be too high 
resulting in a coat that is too thin. If the paint runs out before completing, 
the spread rate may be too low resulting in a coat that is too thick.
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B. If the Owner or the Architect determine that the substrate or undercoats are visible 
through the finish, or the finish appearance is shaded, or texture is uneven, then 
additional coats shall be applied, at no additional cost to the Owner, to provide an 
acceptable finish.

C. If the Owner or Architect suspect that substrates were not properly prepared or 
improper primer/finishes were used, or that coatings were not applied to the 
recommend or specified rate or thickness, the Owner reserves the right to engage the 
testing and evaluation services of the either the Architect or an independent testing 
agency or both. The Owner reserves the right to invoke the following test procedure at 
any time and as often as the Owner deems necessary during the period when paint is 
being applied:

1. The Owner will engage the services of an independent testing agency to sample 
the paint material being used. Samples of material delivered to the Project will be 
taken, identified, sealed, and certified in the presence of the Contractor.

2. The testing agency will perform appropriate tests for the following characteristics 
as required by the Owner:
a. Quantitative materials analysis.
b. Abrasion resistance.
c. Apparent reflectivity including color and shading of undercoats.
d. Flexibility.
e. Washability.
f. Absorption.
g. Accelerated weathering.
h. Dry opacity.
i. Accelerated yellowness.
j. Recoating.
k. Skinning.
l. Color retention.
m. Alkali and mildew resistance.

3. If test results show that material being used does not comply with specified 
requirements, that substrate was not properly prepared, the specified or 
recommended number of coats were not applied, or the thickness of each coat is 
not as specified or recommended, then the Contractor may be directed to stop 
painting, remove noncomplying paint, pay for testing, repaint surfaces coated 
with rejected paint, and remove rejected paint from previously painted surfaces if, 
upon repainting with specified paint, the two coatings are incompatible.

1.15 CLEANING

A. Cleanup: At the end of each work day, remove empty cans, rags, rubbish, and other 
discarded paint materials from the site.

1. After completing painting, clean glass and paint-spattered surfaces. Remove 
spattered paint by washing and scraping. Be careful not to scratch or damage 
adjacent finished surfaces.
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1.16 PROTECTION

A. Protect work of other trades, whether being painted or not, against damage by painting. 
Correct damage by cleaning, repairing or replacing, and repainting, as acceptable to 
Architect.

B. Provide "Wet Paint" signs to protect newly painted finishes. Remove temporary 
protective wrappings provided by others to protect their work after completing painting 
operations.

1. At completion of construction activities of other trades, touch up and restore 
damaged or defaced painted surfaces.

1.17 EXTERIOR PAINT SCHEDULE

A. General: Review the specified painting systems and notify the Architect of any conflict 
between these systems and the painting manufacturer’s recommendations. Where film 
thickness and spread rate are not listed, apply paints at manufacturer’s published 
thickness and rate for specified paint.

1. Wood
a. High Performance Acrylic Gloss: 2 finish coats over primer
b. Sherwin Williams

1) Primer/Touchup: 1 coat A 100 Latex Wood Primer B42W41 at 4 mils 
WFT per coat

2) Finish: 2 coats Superpaint Ext Gloss A84W507 at 4 mils WFT per 
coat

2. Wood (previously painted)
a. High performance Acrylic Gloss: 2 finish coats over primer.
b. Sherwin Williams

1) Primer: 1 coat A 100 Alkyd Primer Y24W20 at 4 mils WFT per coat
2) Finish: 2 coats Superpaint Ext Gloss A84W507 at 4 mils WFT per 

coat
3. Ferrous Metals

a. High Performance Acrylic, Semi-Gloss
b. Sherwin Williams

1) Primer: 1 coat Procryl Universal Primer B66W310 at 2-4 mils DFT 
per coat

2) Finish: 2 coats DTM Acrylic Semi-Gloss B66W211at 2.5-4 mils DFT 
per coat

4. Ferrous Metals:High Performance Acrylic, Semi-Gloss
a. Primer: 1 coat Procryl Universal Primer B66W310 at 2-4 mils DFT per coat

1) Finish: 2 coats Sher-Cryl HPA B66-350 at 3 mils DFT per coat.
5. Ferrous Metals (previously painted)

a. High Performance Acrylic, Semi-Gloss
b. Sherwin Williams

1) Primer: 1 coat Procryl Universal Primer B66W310 at 2-4 mils DFT 
per coat
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2) Finish: 2 coats DTM Acrylic Semi-Gloss B66W211 at 2.5-4 mils DFT 
per coat

6. Galvanized Steel
a. High Performance Acrylic, Semi-Gloss
b. Sherwin Williams

1) Primer: As recommended by the paint manufacturer
2) 2 coats Sher-Cryl HPA B66-350 at 3 mils DFT per coat

7. Masonry
a. High Performance Acrylic Semi-Gloss
b. Sherwin Williams

1) Primer: 1 coat Heavy Duty Alkali Resistant Block Filler to fill and seal
2) Finish: 2 coats Sher-Cryl HPA B66-350 at 3 mils DFT per coat.

8. Cement Stucco
a. High Performance Acrylic, Semi-Gloss
b. Sherwin Williams

1) Primer: 1 coat Loxon Masonry Primer A24W300 at 8 mils WFT 3.2 
DFT per coat

2) Finish: 2 coats DTM Acrylic Semi-Gloss B66W211 at 2.5-4 mils DFT 
per coat

1.18 INTERIOR PAINT SCHEDULE

A. General: Refer to the finish schedule for the type of required paint for a specific surface 
and select the applicable paint system from those specified. Where film thickness and 
spread rate are not listed, apply paints at manufacturer’s published thickness and rate 
for specified paint. Review the specified painting systems and notify the Architect of 
any conflict between these systems and the painting manufacturer’s recommendations.

1. Concrete Masonry (Corridors and Classrooms)
a. Water Base Polyamide Epoxy Semi-Gloss
b. Sherwin Williams

1) Filler: 1 coat HD Block Filler B46W42 to fill and seal
2) Finish: 2 coats WB Epoxy B73W111 at 4.5-9 mils WFT per coat

2. Concrete Masonry (Showers) Water Base Epoxy semigloss
a. Sherwin Williams

1) Filler: 1 coat Kem-Cati Epoxy Block Filler B42W400 to fill and seal.
2) Finish: 2 coats Macro-Poxy 646-100 Fst Cure at 200 gal/sq. ft. per 

coat.
3. Concrete Masonry And Concrete

a. High Performance Acrylic Semi-Gloss Finish: 2 finish coats over block filler
b. Sherwin Williams

1) Filler: Preprite Blockfiller B25W25 to fill and seal
2) Finish:2coats DTM Acrylic Semi-Gloss B66W211 at 2.5-4 mils DFT 

per coat
4. Gypsum Drywall

a. Acrylic Eggshell Finish: 2 finish coats over sealer
b. Sherwin Williams

1) Primer: 1 coat Preprite 200 Primer B28W200 at 4 mils per coat WFT
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2) Finish: 2 Coats Promar 200 Eggshell B20W2251 at 4 mils per coat 
WFT Acrylic Flat Latex Finish: 2 finish coats over sealer

5. Gypsum Drywall
a. Water Base Polyamide Epoxy Semi-Gloss: 2 finish coats over sealer
b. Sherwin Williams

1) Prime: 1 coat Preprite 200 Primer B28W200 at 4 mils per coat WFT
2) Finish: 2 coats WB Epoxy B73W111 at 4.5-9 mils WFT per coat

6. Gypsum Drywall
a. High performance Acrylic Semi-Gloss
b. Sherwin Williams

1) Primer: 1 coat Preprite 200 Primer B28W200 at 4 mils per coat WFT
2) Finish: 2 coats DTM Acrylic Semi-Gloss B66W211 at 2.5-4 mils DFT 

per coat
7. Gypsum Wall Board

a. Primer for vinyl wall covering
b. Sherwin Williams

1) Primer: B28W200, r a reviewed substitute approved by the vinyl wall 
covering manufacturer

2) Shieldz by Zinsser or a reviewed substitute approved by the vinyl wall 
covering manufacturer

8. Plaster
a. High performance Acrylic Semi-Gloss
b. Sherwin Williams

1) Primer: 1 coat Preprite 200 Primer B28W200 t 4 mils per coat WFT
2) Finish: 2 coats DTM Acrylic Semi-Gloss B66W211 at 2.5-4 mils DFT 

per coat
9. Wood (new)

a. Alkyd Semi-Gloss Enamel Finish: 2 coats over primer
b. Sherwin Williams

1) Primer: 1 coat WALL AND WOOD B49W2 at 4 mils WFT per coat
2) Finish: 2 coats Promar 200 Semi-Gloss B34W251 at 4 mils per coat 

WFT
10. Stained Woodwork:

a. Sherwin Williams
1) Stain Coat: 1 coat Minwax Oil Stain to achieve desired color
2) Undercoat: 1 coat Wood Classics F Dry Sealer B26V43 at 3.5-4.5 

mils WFT
3) Finish: 1-2 coats Wood Classics Fast Dry Varnish A66V391 at 4 mils 

WFT
11. Natural Finish Woodwork:

a. Rubbed-Varnish Finish: Two finish coats over shellac plus filler on open-
grain wood. Wipe filler before applying first varnish coat.

b. Sherwin Williams
1) 1.Finish: 2 coats Wood Classics Fast Dry Varnish A66V391 at 4 mils 

WFT per coat
12. Ferrous Metals

a. High Performance Acrylic, Semi-Gloss
b. Sherwin Williams
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1) Primer:1 coat Procryl Universal Primer B66W310at 2-4 mils DFT per 
coat

2) Finish: 2 coats DTM Acrylic Semi-Gloss B66W211 at 2.5-4 mils DFT 
per coat

13. Ferrous Metals
a. Water Base Polyamide Epoxy Semi-Gloss
b. Sherwin Williams

1) Primer: 1 coat Procryl Universal Primer B66W310at 2-4 mils DFT per 
coat

2) Finish: 2 coats WB Epoxy B73W111 at 4.5-9 mils WFT per coat
14. Galvanized Steel

a. High Performance Acrylic, Semi-Gloss
b. Sherwin Williams

1) Primer: 1 coat Procryl Universal Primer B66W310at 2-4 mils DFT per 
coat

2) Finish: 2 coats DTM Acrylic Semi-Gloss B66W211 at 2.5-4 mils DFT 
per coa

15. Galvanized Steel
a. Water Base Polyamide Epoxy Semi-Gloss
b. Sherwin Williams

1) Primer: 1 coat Procryl Universal Primer B66W310at 2-4 mils DFT per 
coat

2) Finish: 2 coats WB Epoxy B73W111 at 4.5-9 mils WFT per coat
16. (Overhead Structural Steel and Galvanized Steel Roof Deck)

a. Modified Epoxy Dry-Fog: 2 coats over primed and galvanized steel
b. Sherwin Williams

1) Primer: 1 coat Procryl Universal Primer B66W310at 2-4 mils DFT per 
coat

2) Finish: 2 coats Modified Epoxy Ester Dryfall B48WV602 at 2 mils 
DFT per coat

B. Project Name: Project No.

C. General Contractor Painting Contractor:

D. * State reasons for rejection and what needs to be done to correct rejection.

E. Evaluations of the above described surfaces were conducted by me as indicated in the 
log.

F. Technical Representative’s Signature, Title, and Company

G. Paint Manufacturer

H. Project Name: Comm. No.

I. General Contractor Painting Contractor:

END OF SECTION 09 91 00
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SECTION 10 11 00 - VISUAL DISPLAY UNITS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Visual display board assemblies.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For visual display units.

1. Include plans, elevations, sections, details, and attachment to other work.
2. Show locations of panel joints

C. Samples: For each type of visual display unit indicated.

D. Product Schedule: For visual display units.

1.3 INFORMATIONAL SUBMITTALS

A. Sample warranties.

1.4 CLOSEOUT SUBMITTALS

1.5 WARRANTY

A. Special Warranty for Porcelain-Enamel Face Sheets: Manufacturer agrees to repair or 
replace porcelain-enamel face sheets that fail in materials or workmanship within 
specified warranty period.

1. Warranty Period: 50 years from date of Substantial Completion.
2. Warranty Period: Life of the building.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency.

1. Flame-Spread Index: 25 or less.
2. Smoke-Developed Index: 50 or less.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

2.2 VISUAL DISPLAY BOARD ASSEMBLY 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. ASI Visual Display Products.
2. Claridge Products and Equipment, Inc.
3. PolyVision Corporation.

B. Visual Display Board Assembly: factory fabricated.

1. Assembly: markerboard and tackboard.
2. Corners: Square .
3. Width: As indicated on Drawings .
4. Height: As indicated on Drawings .

C. Markerboard Panel: Porcelain-enamel-faced markerboard panel on core indicated.

1. Color: White .

D. Tackboard Panel: Natural-cork tackboard panel on core indicated.

1. Color and Pattern: As selected by Architect from full range of industry colors.

E. Aluminum Frames  and Trim: Fabricated from not less than 0.062-inch- thick, extruded 
aluminum; standard size and shape .

1. Field-Applied Trim: Manufacturer's standard, snap-on trim with no visible screws 
or exposed joints .

2. Aluminum Finish: Clear anodic finish.

F. Joints: Make joints only where total length exceeds maximum manufactured length. 
Fabricate with minimum number of joints, balanced around center of board, as 
acceptable to Architect .

http://www.specagent.com/LookUp/?ulid=9361&mf=04&src=wd
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G. Combination Assemblies: Provide hidden spline between abutting sections of visual 
display panels.

H. Chalktray: Manufacturer's standard; continuous.

1. Box Type: Extruded aluminum with slanted front, grooved tray, and cast-
aluminum end closures.

2. Solid Type: Extruded aluminum with ribbed section and smoothly curved 
exposed ends.

I. Display Rail: Manufacturer's standard, extruded-aluminum display rail with plastic-
impregnated-cork insert, end stops, designed to hold accessories.

1. Size: 2 inches high by full length of visual display unit .
2. Map Hooks: Two map hooks for every 48 inches of display rail or fraction thereof.
3. Map Hooks and Clips: Two map hooks with flexible metal clips for every 48 

inches of display rail or fraction thereof.
4. Flag Holder: One for each room.
5. Tackboard Insert Color: As selected by Architect from full range of industry colors 

.
6. Aluminum Color: Match finish of visual display assembly trim.

J. Paper Holder Display Rail: Extruded aluminum; designed to hold paper by clamping 
action.

2.3 MARKERBOARD PANELS

A. Porcelain-Enamel Markerboard Panels: Balanced, high-pressure, factory-laminated 
markerboard assembly of three-ply construction, consisting of moisture-barrier backing, 
core material, and porcelain-enamel face sheet with high -gloss finish. Laminate panels 
under heat and pressure with manufacturer's standard, flexible waterproof adhesive.

1. Face Sheet Thickness: 0.021 inch uncoated base metal thickness.
2. Particleboard Core: 3/8 inch thick; with 0.015-inch- thick, aluminum sheet 

backing.
3. Laminating Adhesive: Manufacturer's standard moisture-resistant thermoplastic 

type.

B. High-Pressure Markerboard Laminate Panels: Factory-laminated markerboard panel of 
three-ply construction, consisting of backing, fiberboard core material, and high-
pressure markerboard laminate writing surface.

C. Melamine Markerboard Panels: Fabricated from 1/4-inch- thick, sealed and primed 
hardboard panels permanently bonded with thermally fused, melamine-impregnated 
decorative paper writing surface.
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2.4 TACKBOARD PANELS

A. Tackboard Panels:

1. Facing: Vinyl fabric factory laminated to 1/4-inch- thick, cork sheet.
2. Core: 1/4-inch- thick particleboard.

2.5 MATERIALS

A. Porcelain-Enamel Face Sheet: PEI-1002, with face sheet manufacturer's standard two- 
or three-coat process.

B. High-Pressure Decorative Laminate: NEMA LD 3.

C. High-Pressure Markerboard Laminate: Complying with physical testing requirements of 
NEMA LD 3.

D. High-Pressure Chalkboard Laminate: Complying with physical testing requirements of 
NEMA LD 3.

E. Vinyl Fabric: Mildew resistant, washable, complying with ASTM F 793/F 793M, Type II, 
burlap weave ; weighing not less than 13 oz./sq. yd. ; with surface-burning 
characteristics indicated.

F. Hardboard: ANSI A135.4, tempered.

G. Particleboard: ANSI A208.1, Grade M-1.

H. MDF: ANSI A208.2, Grade 130.

I. Fiberboard: ASTM C 208 cellulosic fiber insulating board.

J. Clear Tempered Glass: ASTM C 1048, Kind FT, Condition A, Type I, Class 1, 
Quality Q3, with exposed edges seamed before tempering.

K. Extruded Aluminum: ASTM B 221 , Alloy 6063.

L. Adhesives for Field Application: Mildew-resistant, nonstaining adhesive for use with 
specific type of panels, sheets, or assemblies; and for substrate application; as 
recommended in writing by visual display unit manufacturer.

2.6 ALUMINUM FINISHES

A. Clear Anodic Finish: AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker.

B. Color Anodic Finish: AAMA 611, AA-M12C22A32/A34, Class II, 0.010 mm or thicker.
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C. Baked-Enamel or Powder-Coat Finish: AAMA 2603, except with a minimum dry film 
thickness of 1.5 mils . Comply with coating manufacturer's written instructions for 
cleaning, conversion coating, and applying and baking finish.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General: Install visual display surfaces in locations and at mounting heights indicated 
on Drawings, or if not indicated, at heights indicated below. Keep perimeter lines 
straight, level, and plumb. Provide grounds, clips, backing materials, adhesives, 
brackets, anchors, trim, and accessories necessary for complete installation.

B. Factory-Fabricated Visual Display Board Assemblies: Adhere to wall surfaces with egg-
size adhesive gobs at 16 inches o.c., horizontally and vertically.

C. Factory-Fabricated Visual Display Board Assemblies: Attach concealed clips, hangers, 
and grounds to wall surfaces and to visual display board assemblies with fasteners at 
not more than 16 inches o.c. Secure tops and bottoms of boards to walls.

END OF SECTION 10 11 00
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SECTION 10 12 00 - DISPLAY CASES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Display cases.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For display cases .

1. Include plans, elevations, sections, and attachment details.

C. Samples: For each exposed product and for each color and texture specified.

1.3 INFORMATIONAL SUBMITTALS

A. Product Test Reports: For fabrics tackboard panels, for tests performed by a qualified 
testing agency.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance data.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency.

1. Flame-Spread Index: 25 or less.
2. Smoke-Developed Index: 450 or less.

B. Electrical Components: Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application.
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2.2 DISPLAY CASES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. Aarco Products, Inc.
2. AJW Architectural Products.
3. ASI Visual Display Products.
4. Claridge Products and Equipment, Inc.

B. Recessed Display Case: Factory-fabricated display case; with finished interior, 
operable glazed doors at front, and trim on face to cover edge of recessed opening.

1. Display Case Cabinet: Extruded aluminum .
2. Face Frame: Maple with finish.

C. Glazed Sliding Doors: Tempered glass; unframed; with extruded-aluminum top and 
bottom track; supported on nylon or ball-bearing rollers; with plastic top guide and 
rubber bumpers. Equip each door with ground finger pull and adjustable cylinder lock 
with two keys.

1. Number of Doors: Two .

D. Shelves: 6-mm-thick tempered glass; supported on adjustable shelf standards and 
supports.

1. Shelf Depth: 12 inches .
2. Number of Shelves: Three .

E. Adjustable Shelf Standards and Supports: BHMA A156.9, B04071; with shelf rests, 
B04081; mounted on sides. Provide standards extending full height of display case.

F. Vinyl Back Panel: Vinyl-fabric-faced tackboard panel.

G. Back Panel: .

1. Color: As selected by Architect from manufacturer's full range .

H. Illumination System: Concealed top-lighting system consisting of fluorescent-strip 
fixtures. Include lamps and internal wiring with single concealed electrical connection to 
building system. Coordinate electrical characteristics with power supply provided.

1. Ballasts: Low-temperature, high-power-factor, low-energy, fluorescent lamp 
ballasts that comply with Certified Ballast Manufacturers Association standards 
and carry its label.
a. Electrical Characteristics: Single phase, 120  V.

http://www.specagent.com/LookUp/?ulid=592&mf=04&src=wd
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2.3 MATERIALS

A. Hardboard: ANSI A135.4, tempered.

B. Fiberboard: ASTM C 208.

C. Particleboard: ANSI A208.1, Grade M-1.

D. Hardwood Plywood: HPVA HP-1.

E. Natural-Cork Sheet: Seamless, single-layer, compressed fine-grain cork sheet; bulletin 
board quality; face sanded for natural finish.

F. Plastic-Impregnated-Cork Sheet: Seamless, homogeneous, self-sealing sheet 
consisting of granulated cork, linseed oil, resin binders, and dry pigments that are 
mixed and calendared onto burlap backing; with washable vinyl finish and integral color 
throughout.

G. Polyester Fabric: Nondirectional weave, 100 percent polyester; weighing not less than 
15 oz./sq. yd. ; with flame-spread index of 25 or less when tested in accordance with 
ASTM E 84.

H. Vinyl Fabric: ASTM F 793/F 793M, Type II, burlap weave ; weighing not less than 13 
oz./sq. yd. ; with flame-spread index of 25 or less when tested in accordance with 
ASTM E 84.

I. Extruded-Aluminum Bars and Shapes: ASTM B 221 , Alloy 6063.

J. Aluminum Tubing: ASTM B 429/B 429M, Alloy 6063.

K. Clear Tempered Glass: ASTM C 1048, Kind FT, Condition A, Type I, Class 1, 
Quality Q3, with exposed edges seamed before tempering.

L. Transparent Acrylic Sheet: ASTM D 4802, Category A-1 (cell-cast sheet), with Finish 1 
(smooth or polished), colorless sheet with visible light transmittance of 92 percent 
measured in accordance with ASTM D 1003.

M. Opaque Acrylic Sheet: ASTM D 4802, Category A-1 (cell-cast sheet).

N. Translucent Acrylic Sheet: ASTM D 4802, Category A-1 (cell-cast sheet), with Finish 1 
(smooth or polished). Provide white-colored sheet unless otherwise indicated, of 
density required to produce uniform brightness and minimum halation effects.

O. High-Pressure Plastic Laminate: NEMA LD 3.

2.4 FABRICATION

A. Fabricate display cases to requirements indicated for dimensions, design, and 
thickness and finish of materials.
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B. Use metals and shapes of thickness and reinforcing required to produce flat surfaces, 
and to impart strength for size, design, and application indicated.

C. Fabricate cabinets and door frames with reinforced corners, mitered to a hairline fit, 
with no exposed fasteners.

D. Fabricate shelf standards plumb and at heights to align shelf brackets for level shelves.

2.5 ALUMINUM FINISHES

A. Clear Anodic Finish: AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker.

B. Color Anodic Finish: AAMA 611, AA-M12C22A32/A34, Class II, 0.010 mm or thicker.

C. Baked-Enamel or Powder-Coat Finish: AAMA 2603, except with a minimum dry film 
thickness of 1.5 mils . Comply with coating manufacturer's written instructions for 
cleaning, conversion coating, and applying and baking finish.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General: Install units in locations and at mounting heights indicated on Drawings, or if 
not indicated, at heights indicated below. Keep perimeter lines straight, level, and 
plumb. Provide grounds, clips, backing materials, adhesives, brackets, anchors, trim, 
and accessories necessary for complete installation.

B. Recessed Display Cases: Attach units to wall framing with fasteners at not more than 
16 inches o.c. Attach aluminum trim over edges of recessed display cases and conceal 
grounds and clips. Attach trim with fasteners at not more than 24 inches o.c.

END OF SECTION 10 12 00



McMillan Pazdan Smith Architecture
MPS Project No. 020420.00

Spartanburg School District Five
James F. Byrnes HighSchool

Phase 2 Academic Wing Addition
Duncan, South Carolina

SECTION 10 14 16 - PLAQUES
Page 1 of 4

Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "McMillan Pazdan Smith - Spartanburg" for "James F Byrnes High School Phase II".  A valid, current MasterSpec license is required for 
editing and use of this document for any other project.(17946)

SECTION 10 14 16 - PLAQUES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes metal plaques.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For plaques.

1. Include fabrication and installation details and attachments to other work.
2. Show plaque mounting heights, locations of supplementary supports to be 

provided by other installers, and accessories.
3. Show message list, typestyles, graphic elements , including raised characters 

and Braille, and layout for each plaque at least half size .

C. Samples: For each exposed product and for each color and texture specified.

1.3 INFORMATIONAL SUBMITTALS

A. Sample warranty.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.5 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of plaques 
that fail in materials or workmanship within specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Accessibility Standard: Comply with applicable provisions in ICC A117.1 .
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2.2 PLAQUES

A. Cast Plaque : Cast-metal plaque with background texture, border, and characters 
having uniform faces, sharp corners, and precisely formed lines and profiles; and as 
follows:

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. A.R.K. Ramos.
b. ACE Sign Systems, Inc.
c. Erie Landmark Company; a division of Paul W. Zimmerman Foundaries, 

Inc.
d. Gemini Signage; Gemini, Inc.
e. Matthews International Corporation; Bronze Division.
f. Metallic Arts.
g. Signs & Decal Corp.
h. Southwell Company (The).

2. Plaque Material: Cast bronze .
3. Plaque Thickness: 0.50 inch .
4. Finishes:

a. Integral Metal Finish: As selected by Architect from full range of industry 
finishes .

5. Background Texture: As selected by Architect from manufacturer's full range .
6. Integrally Cast Border Style: polished raised flat band .
7. Mounting: Concealed studs .

2.3 MATERIALS

A. Bronze Castings: ASTM B 584, lead-free alloy recommended by manufacturer and 
finisher for finish indicated .

B. Bronze Plate: ASTM B 36/B 36M, lead-free alloy recommended by manufacturer and 
finisher for finish indicated .

2.4 ACCESSORIES

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of 
plaques, noncorrosive and compatible with each material joined, and complying with 
the following:

1. Use concealed fasteners and anchors unless indicated to be exposed.
2. For exterior exposure, furnish stainless-steel or hot-dip galvanized devices 

unless otherwise indicated.
3. Exposed Metal-Fastener Components, General:

a. Fabricated from same basic metal and finish of fastened metal unless 
otherwise indicated.

4. Plaque Mounting Fasteners:

http://www.specagent.com/LookUp/?ulid=5836&mf=04&src=wd
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a. Concealed Studs: Concealed (blind), threaded studs welded or brazed to 
back of plaque, screwed into back of plaque, or screwed into tapped lugs 
cast integrally into back of plaque unless otherwise indicated.

b. Through Fasteners: Exposed metal fasteners matching plaque finish, with 
type of head indicated, installed in predrilled holes.

B. Adhesive: As recommended by plaque manufacturer.

C. Bituminous Paint: Cold-applied asphalt emulsion complying with 
ASTM D 1187/D 1187M.

2.5 FABRICATION

A. General: Provide manufacturer's standard plaques according to requirements 
indicated.

1. Mill joints to a tight, hairline fit. Form assemblies and joints exposed to weather to 
resist water penetration and retention.

2. Provide welds and brazes behind finished surfaces without distorting or 
discoloring exposed side. Clean exposed welded and brazed connections of flux, 
and dress exposed and contact surfaces.

3. Conceal connections if possible; otherwise, locate connections where they are 
inconspicuous.

4. Provide rabbets, lugs, and tabs necessary to assemble components and to 
attach to existing work. Drill and tap for required fasteners. Use concealed 
fasteners where possible; use exposed fasteners that match plaque finish.

5. Castings: Fabricate castings free of warp, cracks, blowholes, pits, scale, sand 
holes, and other defects that impair appearance or strength. Grind, wire brush, 
sandblast, and buff castings to remove seams, gate marks, casting flash, and 
other casting marks before finishing.

B. Surface-Engraved Graphics: Machine-engrave characters and other graphic devices 
into indicated plaque surface to produce precisely formed copy, incised to uniform 
depth.

1. Engraved Metal: Fill engraved graphics with manufacturer's standard baked 
enamel.

C. Brackets: Fabricate brackets, fittings, and hardware for bracket-mounted plaques to 
suit plaque construction and mounting conditions indicated. Modify manufacturer's 
standard brackets as required.

1. Aluminum Brackets: Factory finish brackets with baked-enamel or powder-coat 
finish to match plaque-background color color unless otherwise indicated.

2. Stainless-Steel Brackets: Factory finish brackets to match plaque background 
with No. 4 finish unless otherwise indicated.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. General: Install plaques using mounting methods indicated and according to 
manufacturer's written instructions.

1. Install plaques level, plumb, true to line, and at locations and heights indicated, 
with plaque surfaces free of distortion and other defects in appearance.

2. Install plaques so they do not protrude or obstruct according to the accessibility 
standard.

3. Before installation, verify that plaque surfaces are clean and free of materials or 
debris that would impair installation.

4. Corrosion Protection: Coat concealed surfaces of exterior aluminum in contact 
with grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of 
bituminous paint.

B. Mounting Methods:

1. Concealed Studs: Using a template, drill holes in substrate aligning with studs on 
back of plaque. Remove loose debris from hole and substrate surface.
a. Masonry Substrates: Fill holes with adhesive. Leave recess space in hole 

for displaced adhesive. Place plaque in position and push until flush to 
surface, embedding studs in holes. Temporarily support plaque in position 
until adhesive fully sets.

b. Thin or Hollow Surfaces: Place plaque in position and flush to surface, 
install washers and nuts on studs projecting through opposite side of 
surface, and tighten.

2. Through Fasteners: Drill holes in substrate using predrilled holes in plaque as 
template. Countersink holes in plaque if required. Place plaque in position and 
flush to surface. Install through fasteners and tighten.

3. Brackets: Remove loose debris from substrate surface and install bracket 
supports in position, so that plaque is correctly located and aligned.

4. Adhesive: Clean bond-breaking materials from substrate surface and remove 
loose debris. Apply linear beads or spots of adhesive symmetrically to back of 
plaque and of suitable quantity to support weight of plaque after cure without 
slippage. Keep adhesive away from edges to prevent adhesive extrusion as 
plaque is applied and to prevent visibility of cured adhesive at plaque edges. 
Place plaque in position, and push to engage adhesive. Temporarily support 
plaque in position until adhesive fully sets.

C. Remove temporary protective coverings and strippable films as plaques are installed.

END OF SECTION 10 14 16
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SECTION 10 14 23.16 - ROOM-IDENTIFICATION PANEL SIGNAGE

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes room-identification signs that are directly attached to the building.

B. Related Requirements:

1. Section 10 14 16 "Plaques" for one-piece, solid metal signs, with or without 
frames, that are used for high-end room-identification.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For room-identification signs.

1. Include fabrication and installation details and attachments to other work.
2. Show sign mounting heights, locations of supplementary supports to be provided 

by other installers, and accessories.
3. Show message list, typestyles, graphic elements , including raised characters 

and Braille, and layout for each sign at least half size .

C. Samples: For each exposed product and for each color and texture specified.

1.3 INFORMATIONAL SUBMITTALS

A. Sample warranty.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.5 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of signs that 
fail in materials or workmanship within specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA 
Standards for Accessible Design" and ICC A117.1 .

2.2 ROOM-IDENTIFICATION SIGNS

A. Room-Identification Sign : Sign system with smooth, uniform surfaces; with message 
and characters having uniform faces, sharp corners, and precisely formed lines and 
profiles; and as follows:

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. APCO Graphics, Inc.
b. ASI Sign Systems, Inc.
c. Computer Engraving.
d. inpro Corporation.

2. Laminated-Sheet Sign: Photopolymer face sheet with raised graphics laminated 
 over subsurface graphics to acrylic backing sheet to produce composite sheet.
a. Composite-Sheet Thickness: 0.125 inch .
b. Surface-Applied Graphics: Applied photo image .
c. Color(s): As selected by Architect from manufacturer's full range .

3. Sign-Panel Perimeter: Finish edges smooth.
a. Edge Condition  at Vertical Edges  at Horizontal Edges : Square cut .
b. Corner Condition in Elevation: Square .

4. Mounting: Manufacturer's standard method for substrates indicated with 
concealed anchors countersunk flathead through fasteners adhesive two-face 
tape hook-and-loop tape .

2.3 SIGN MATERIALS

A. Acrylic Sheet: ASTM D 4802, category as standard with manufacturer for each sign, 
Type UVF (UV filtering).

2.4 ACCESSORIES

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of 
signs, noncorrosive and compatible with each material joined, and complying with the 
following:

1. Use concealed fasteners and anchors unless indicated to be exposed.
2. For exterior exposure, furnish stainless-steel [or] devices unless otherwise 

indicated.

http://www.specagent.com/LookUp/?ulid=12675&mf=04&src=wd
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B. Adhesive: As recommended by sign manufacturer.

C. Two-Face Tape: Manufacturer's standard high-bond, foam-core tape, 0.045 inch thick, 
with adhesive on both sides.

2.5 FABRICATION

A. General: Provide manufacturer's standard sign assemblies according to requirements 
indicated.

1. Mill joints to a tight, hairline fit. Form assemblies and joints exposed to weather to 
resist water penetration and retention.

2. Conceal connections if possible; otherwise, locate connections where they are 
inconspicuous.

3. Provide rabbets, lugs, and tabs necessary to assemble components and to 
attach to existing work. Drill and tap for required fasteners. Use concealed 
fasteners where possible; use exposed fasteners that match sign finish.

B. Subsurface-Applied Graphics: Apply graphics to back face of clear face-sheet material 
to produce precisely formed image. Image shall be free of rough edges.

C. Subsurface-Etched Graphics: Reverse etch back face of clear face-sheet material. Fill 
resulting copy with manufacturer's standard enamel. Apply opaque manufacturer's 
standard background color coating over enamel-filled copy.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General: Install signs using mounting methods indicated and according to 
manufacturer's written instructions.

1. Install signs level, plumb, true to line, and at locations and heights indicated, with 
sign surfaces free of distortion and other defects in appearance.

2. Install signs so they do not protrude or obstruct according to the accessibility 
standard.

3. Before installation, verify that sign surfaces are clean and free of materials or 
debris that would impair installation.

B. Mounting Methods:

1. Concealed Studs: Using a template, drill holes in substrate aligning with studs on 
back of sign. Remove loose debris from hole and substrate surface.
a. Masonry Substrates: Fill holes with adhesive. Leave recess space in hole 

for displaced adhesive. Place sign in position and push until flush to 
surface, embedding studs in holes. Temporarily support sign in position 
until adhesive fully sets.
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b. Thin or Hollow Surfaces: Place sign in position and flush to surface, install 
washers and nuts on studs projecting through opposite side of surface, and 
tighten.

2. Through Fasteners: Drill holes in substrate using predrilled holes in sign as 
template. Countersink holes in sign if required. Place sign in position and flush to 
surface. Install through fasteners and tighten.

3. Adhesive: Clean bond-breaking materials from substrate surface and remove 
loose debris. Apply linear beads or spots of adhesive symmetrically to back of 
sign and of suitable quantity to support weight of sign after cure without slippage. 
Keep adhesive away from edges to prevent adhesive extrusion as sign is applied 
and to prevent visibility of cured adhesive at sign edges. Place sign in position, 
and push to engage adhesive. Temporarily support sign in position until adhesive 
fully sets.

4. Two-Face Tape: Clean bond-breaking materials from substrate surface and 
remove loose debris. Apply tape strips symmetrically to back of sign and of 
suitable quantity to support weight of sign without slippage. Keep strips away 
from edges to prevent visibility at sign edges. Place sign in position, and push to 
engage tape adhesive.

END OF SECTION 10 14 23.16
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SECTION 10 21 13.19 - PLASTIC TOILET COMPARTMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Solid-plastic toilet compartments.

B. Related Requirements:

1. Section 05 50 00 "Metal Fabrications" for supports that attach to overhead 
structural system.

2. Section 06 10 00 "Rough Carpentry" for blocking .
3. Section 09 22 16 "Non-Structural Metal Framing" for blocking.
4. Section 10 28 00 "Toilet, Bath, and Laundry Accessories" for accessories 

mounted on toilet compartments.

1.2 COORDINATION

A. Coordinate requirements for overhead supports, blocking, reinforcing, and other 
supports concealed within wall to ensure that toilet compartments can be supported 
and installed as indicated.

1.3 ACTION SUBMITTALS

A. Product Data:

1. Solid-plastic toilet compartments:
a. Include construction details, material descriptions, dimensions of individual 

components and profiles, and finishes for toilet compartments.

B. Shop Drawings:

1. Include plans, elevations, sections, details, and attachment details.
2. Show locations of cutouts for compartment-mounted toilet accessories.
3. Show locations of centerlines of toilet fixtures.
4. Show locations of floor drains.
5. Show overhead support or bracing locations.
6. .

C. Samples for Initial Selection: Manufacturer's standard color sheets, showing full range 
of available colors for each type of toilet compartment.
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1. Include Samples of hardware and accessories involving material and color 
selection.

D. Samples for Verification: Actual sample of finished products for each type of toilet 
compartment, hardware, and accessory.

1. Size: Manufacturer's standard size .

E. Product Schedule: For toilet compartments, prepared by or under the supervision of 
supplier, detailing location and selected colors for toilet compartment material.

F. Delegated Design Submittals: For grab bars mounted on toilet compartment panels, 
including analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation.

1. Include structural design calculations indicating compliance with specified 
structural-performance requirements.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For toilet compartments.

1.5 MAINTENANCE MATERIAL SUBMITTALS

A. Extra Stock Materials: Furnish extra materials to Owner that match products installed 
and that are packaged with protective covering for storage and identified with labels 
describing contents.

1. Door Hinges: Two hinge(s) with associated fasteners.
2. Latch and Keeper: Two latch(es) and keeper(s) with associated fasteners.
3. Door Bumper: Two bumper(s) with associated fasteners.
4. Door Pull: Two door pull(s) with associated fasteners.
5. Fasteners: Two fasteners of each size and type.

1.6 FIELD CONDITIONS

A. Field Measurements: Verify actual locations of toilet fixtures, walls, columns, ceilings, 
and other construction contiguous with toilet compartments by field measurements, 
and coordinate before fabrication.

PART 2 - PRODUCTS

2.1 SOURCE LIMITATIONS

A. Obtain plastic toilet compartments from single source from single manufacturer.
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2.2 PERFORMANCE REQUIREMENTS

A. Fire Performance: Tested in accordance with, and pass the acceptance criteria of, 
NFPA 286.

B. Structural Performance: Where grab bars are mounted on toilet compartments, design 
panels to comply with the following requirements:

1. Panels are able to withstand a concentrated load on grab bar of at least 250 lbf 
applied at any direction and at any point, without deformation of panel.

C. Regulatory Requirements: Comply with applicable provisions in the USDOJ's "2010 
ADA Standards for Accessible Design" and ICC A117.1 for toilet compartments 
designated as accessible.

2.3 SOLID-PLASTIC TOILET COMPARTMENTS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. ASI Accurate Partitions.
2. ASI Global Partitions.
3. Partition Systems International of South Carolina (PSISC); Columbia Systems 

International of South Carolina LLC.
4. Scranton Products.

B. Toilet-Enclosure Style: Overhead braced Floor anchored , privacy type.

C. Urinal-Screen Style: Floor anchored Overhead braced .

D. Door, Panel, and Pilaster Construction: Solid, high-density polyethylene (HDPE) 
material, not less than 1 inch thick, seamless, with eased edges, and with homogenous 
color throughout thickness of material.  Provide with no-sightline system consisting of 
door and pilaster lapped edges on strike side of door and door and pilaster lapped 
edges on hinge side of door (unless continuous hinge is used).

1. Heat-Sink Strip: Manufacturer's continuous, extruded-aluminum strip fastened to 
exposed bottom edges of solid-plastic components to hinder malicious 
combustion.

2. Color: in each room as selected by Architect from manufacturer's full range .

E. Entrance-Screen Construction: Matching panel construction.

F. Urinal-Screen Construction: Matching panel construction.

G. Pilaster Shoes: Manufacturer's standard design; stainless steel.

H. Pilaster Sleeves (Caps): Manufacturer's standard design; stainless steel.

http://www.specagent.com/LookUp/?ulid=9486&mf=04&src=wd
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I. Urinal-Screen Post: Manufacturer's standard post design of material matching the 
thickness and construction of pilasters ; with shoe matching that on the pilaster.

J. Brackets (Fittings):

1. Stirrup Type: Ear or U-brackets, aluminum .

K. Overhead Cross Bracing for Ceiling-Hung Units: As recommended by manufacturer 
and fabricated from solid plastic.

2.4 HARDWARE AND ACCESSORIES

A. Door Hardware and Accessories, Heavy Duty: Manufacturer's heavy-duty institutional 
operating hardware and accessories.

1. Hinges: Manufacturer's minimum 0.062-inch- thick, stainless steel continuous, 
cam type that swings to a closed or partially open position , allowing emergency 
access by lifting door. Mount with through bolts.

2. Latch and Keeper: Manufacturer's heavy-duty, surface-mounted, cast stainless 
steel latch unit, designed to resist damage due to slamming, with combination 
rubber-faced door strike and keeper, and with provision for emergency access. 
Provide units that comply with regulatory requirements for accessibility at toilet 
enclosures designated as accessible. Mount with through bolts.

3. Coat Hook: Manufacturer's heavy-duty, combination cast stainless steel hook 
and rubber-tipped bumper, sized to prevent inswinging door from hitting 
compartment-mounted accessories. Mount with through bolts.

4. Door Bumper: Manufacturer's heavy-duty, rubber-tipped, cast stainless steel 
bumper at outswinging doors. Mount with through bolts.

5. Door Pull: Manufacturer's heavy-duty, cast stainless steel pull at outswinging 
doors that complies with regulatory requirements for accessibility. Provide units 
on both sides of doors at toilet enclosures designated as accessible. Mount with 
through bolts.

B. Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail 
with antigrip profile and in manufacturer's standard finish.

C. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless 
steel, finished to match items they are securing, with theft-resistant-type heads. 
Provide sex-type bolts for through-bolt applications. For concealed anchors, use 
stainless steel, hot-dip galvanized steel, or other rust-resistant, protective-coated steel 
compatible with related materials.

2.5 MATERIALS

A. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304, stretcher-leveled 
standard of flatness.

B. Stainless Steel Castings: ASTM A743/A743M.
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2.6 FABRICATION

A. Fabricate toilet compartment components to sizes indicated. Coordinate requirements 
and provide cutouts for through-partition toilet accessories where required for 
attachment of toilet accessories.

B. Overhead-Braced Units: Manufacturer's standard corrosion-resistant supports, leveling 
mechanism, and anchors at pilasters and walls to suit floor and wall conditions. Provide 
shoes at pilasters to conceal supports and leveling mechanism.

C. Floor-Anchored Units: Manufacturer's standard corrosion-resistant anchoring 
assemblies at pilasters and walls, with leveling adjustment nuts at pilasters for 
structural connection to floor. Provide shoes at pilasters to conceal anchorage.

D. Urinal-Screen Posts: Manufacturer's standard corrosion-resistant anchoring 
assemblies at posts and walls, with leveling adjustment nuts at  tops and bottoms of 
posts. Provide shoes  and sleeves (caps) at posts to conceal anchorage.

E. Door Size and Swings: Unless otherwise indicated, provide 24-inch- wide, inswinging 
doors for standard toilet enclosures and 36-inch- wide, outswinging doors with a 
minimum 32-inch- wide, clear opening for toilet enclosures designated as accessible.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and conditions, with Installer present, for compliance with requirements 
for fastening, support, alignment, operating clearances, and other conditions affecting 
performance of the Work.

1. Confirm location and adequacy of blocking and supports required for installation.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General: Comply with manufacturer's written installation instructions. Install units rigid, 
straight, level, and plumb. Secure units in position with manufacturer's recommended 
anchoring devices.

1. Maximum Clearances:
a. Pilasters and Panels or Screens: 1/2 inch.
b. Panels or Screens and Walls: 1 inch.

2. Stirrup Brackets: Secure panels or screens to walls and to pilasters with no fewer 
than three brackets attached at midpoint and near top and bottom of panel or 
screen.
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a. Locate wall brackets, so holes for wall anchors occur in masonry or tile 
joints.

b. Align brackets at pilasters with brackets at walls.

B. Overhead-Braced Units: Secure pilasters to floor and level, plumb, and tighten. Set 
pilasters with anchors penetrating not less than 1-3/4 inches into structural floor unless 
otherwise indicated in manufacturer's written instructions. Secure continuous head rail 
to each pilaster with no fewer than two fasteners. Hang doors to align tops of doors 
with tops of panels and adjust, so tops of doors are parallel with overhead brace when 
doors are in closed position.

C. Floor-Anchored Units: Set pilasters with anchors penetrating not less than 2 inches into 
structural floor unless otherwise indicated in manufacturer's written instructions. Level, 
plumb, and tighten pilasters. Hang doors and adjust, so tops of doors are level with 
tops of pilasters when doors are in closed position.

D. Urinal Screens: Attach with anchoring devices to suit supporting structure. Set units 
level and plumb, rigid, and secured to resist lateral impact.

3.3 ADJUSTING

A. Hardware Adjustment: Adjust and lubricate hardware in accordance with hardware 
manufacturer's written instructions for proper operation. Set hinges on inswinging doors 
to hold doors open approximately 30 degrees from closed position when unlatched. Set 
hinges on outswinging doors to return doors to fully closed position.

END OF SECTION 10 21 13.19
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SECTION 10 21 23 - CUBICLE CURTAINS AND TRACK

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Cubicle-curtain tracks and carriers.
2. Cubicle curtains.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Cubicle Curtains: Provide curtain fabrics with the following characteristics:

1. Laundering: Launderable to a water temperature of not less than 160 deg F .
2. Flame Resistance: Provide fabrics identical to those that have passed NFPA 701 

when tested by a qualified testing agency acceptable to authorities having 
jurisdiction.
a. Identify fabrics with appropriate markings of a qualified testing agency.

2.2 CUBICLE-CURTAIN SUPPORT SYSTEMS

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. Construction Specialties, Inc.
2. Cubicle Curtain Factory, Inc.
3. Healthcare Curtains.
4. Standard Textile Co., Inc.

B. Extruded-Aluminum Curtain Track: Not less than 1-1/4 inches wide by 3/4 inch high .

http://www.specagent.com/LookUp/?ulid=626&mf=04&src=wd
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1. Curved Track: Factory-fabricated, 12-inch- radius bends.
2. Finish: Clear anodized .

C. Curtain Track Accessories: Fabricate splices, end caps, connectors, end stops, 
coupling and joining sleeves, wall flanges, brackets, ceiling clips, and other 
accessories from same material and with same finish as track.

1. End Stop: Removable with carrier hook.

D. Curtain Roller Carriers: Two nylon rollers and nylon axle with chrome-plated steel 
hook.

E. Breakaway Curtain Carriers: Velcro breakaway curtain carriers designed to allow 
curtains to detach from tracks with a pulling force of no more than 5 lbf.

F. Exposed Fasteners: Stainless steel.

G. Concealed Fasteners: .

2.3 CURTAINS

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. Alderman Acres Manufacturing, Inc.
2. Cubicle Curtain Factory, Inc.
3. Healthcare Curtains.
4. Sereneview & Catalina Curtain Co.

B. Fabric: Curtain manufacturer's standard, 100 percent polyester; inherently and 
permanently flame resistant, stain resistant, and antimicrobial.

1. Proprietary Fiber:
a. Manufacturers: Subject to compliance with requirements, provide products 

by one of the following:
1) INVISTA.
2) Trevira.

2. Color: As selected by Architect from manufacturer's full range .

C. Curtain Grommets: Two-piece, rolled-edge, rustproof, nickel-plated brass; spaced not 
more than 6 inches o.c.; machined into top hem.

D. Mesh Top: Not less than 20-inch- high mesh top.

1. Mesh: No.  50 nylon mesh.

E. Snap Attachments: Provide manufacturer's standard nickel-plated brass snap 
attachments for modular panels.

http://www.specagent.com/LookUp/?ulid=628&mf=04&src=wd
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F. Curtain Tieback: Nickel-plated brass chain; one at each curtain termination.

2.4 CURTAIN FABRICATION

A. Continuous Curtain Panels:

1. Width: Equal to track length from which curtain is hung plus 10 percent of added 
fullness, but not less than 12 inches of added fullness.

2. Length: Equal to floor-to-ceiling height, minus depth of track and carrier at top, 
and minus clearance above the finished floor of 12 inches .

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install tracks level and plumb, according to manufacturer's written instructions.

B. For tracks of up to 20 feet in length, provide track fabricated from single, continuous 
length.

1. Curtain-Track Mounting: As indicated on Drawings.

C. Track Accessories: Install splices, end caps, connectors, end stops, coupling and 
joining sleeves, and other accessories as required for a secure and operational 
installation.

1. Provide one hinged loading unit for each bed.

D. Curtain Carriers: Provide curtain carriers adequate for 6-inch spacing along full length 
of curtain plus an additional carrier.

E. Cubicle Curtains: Hang curtains on each curtain track.  Secure with curtain tieback.

END OF SECTION 10 21 23
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SECTION 10 26 00 - WALL AND DOOR PROTECTION

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Corner guards.

B. Related Requirements:

1.  Section 08 71 00 "Door Hardware" for metal  and plastic protective trim units, 
according to BHMA A156.6, used for armor, kick, mop, and push plates.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For each type of wall and door protection showing locations and 
extent.

1. Include plans, elevations, sections, and attachment details.

C. Samples: For each exposed product and for each color and texture specified, 12 
inches long.

1.3 INFORMATIONAL SUBMITTALS

A. Product certificates.

B. Material certificates.

C. Sample warranty.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.5 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of wall- and 
door-protection units that fail in materials or workmanship within specified warranty 
period.
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1. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Surface Burning Characteristics: Comply with ASTM E 84 or UL 723; testing by a 
qualified testing agency. Identify products with appropriate markings of applicable 
testing agency.

1. Flame-Spread Index: 25 or less.
2. Smoke-Developed Index: 450 or less.

B. Regulatory Requirements: Comply with applicable provisions in ICC A117.1 .

2.2 CORNER GUARDS

A. Surface-Mounted, Plastic-Cover Corner Guards : Manufacturer's standard , PVC-free 
assembly consisting of snap-on, resilient plastic cover installed over retainer; including 
mounting hardware; fabricated with 90- or 135-degree turn to match wall condition.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. inpro Corporation.
b. J. L. Industries, Inc.; Activar Construction Products Group, Inc.
c. Nystrom, Inc.
d. WallGuard.com.

2. Cover: Extruded rigid plastic, minimum 0.078-inch wall thickness; in dimensions 
and profiles indicated on Drawings.
a. Color and Texture: As selected by Architect from manufacturer's full range .

3. Continuous Retainer: One-piece extruded plastic.
4. Top and Bottom Caps: Prefabricated, injection-molded plastic; color matching 

cover; field adjustable for close alignment with snap-on cover.

2.3 MATERIALS

A. Plastic Materials: Chemical- and stain-resistant, high-impact-resistant plastic with 
integral color throughout; extruded and sheet material as required, thickness as 
indicated.

B. Polycarbonate Plastic Sheet: ASTM D 6098, S-PC01, Class 1 or Class 2, abrasion 
resistant; with a minimum impact-resistance rating of 15 ft.-lbf/in. of notch when tested 
according to ASTM D 256, Test Method A.

http://www.specagent.com/LookUp/?ulid=660&mf=04&src=wd
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C. Fasteners: Aluminum, nonmagnetic stainless-steel, or other noncorrosive metal 
screws, bolts, and other fasteners compatible with items being fastened. Use security-
type fasteners where exposed to view.

D. Adhesive: As recommended by protection product manufacturer.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Installation Quality: Install wall and door protection according to manufacturer's written 
instructions, level, plumb, and true to line without distortions. Do not use materials with 
chips, cracks, voids, stains, or other defects that might be visible in the finished Work.

B. Mounting Heights: Install wall and door protection in locations and at mounting heights 
indicated on Drawings.

C. Accessories: Provide splices, mounting hardware, anchors, trim, joint moldings, and 
other accessories required for a complete installation.

1. Provide anchoring devices and suitable locations to withstand imposed loads.
2. Where splices occur in horizontal runs of more than 20 feet, splice aluminum 

retainers and plastic covers at different locations along the run, but no closer 
than 12 inches apart.

3. Adjust end and top caps as required to ensure tight seams.

END OF SECTION 10 26 00
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SECTION 10 28 00 - TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Public-use washroom accessories.
2. Public-use shower room accessories.
3. Private-use bathroom accessories.
4. Warm-air dryers.
5. Childcare accessories.
6. Underlavatory guards.
7. Custodial accessories.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: Full size, for each exposed product and for each finish specified.

1.3 INFORMATIONAL SUBMITTALS

A. Sample warranty.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.5 WARRANTY

A. Manufacturer's Special Warranty for Mirrors: Manufacturer agrees to repair or replace 
mirrors that fail in materials or workmanship within specified warranty period.

1. Warranty Period: 15 years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

2.2 PUBLIC-USE WASHROOM ACCESSORIES

A. Grab Bar :

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. ASI American Specialties, Inc.; ASI Group.
b. Bobrick Washroom Equipment, Inc.
c. Bradley Corporation.

2. Mounting: Flanges with concealed fasteners.
3. Material: Stainless steel, 0.05 inch thick.

a. Finish: Smooth, ASTM A480/A480M No. 4 finish (satin)  on ends and slip-
resistant texture in grip area.

4. Outside Diameter: 1-1/2 inches.
5. Configuration and Length: As indicated on Drawings .

B. Sanitary-Napkin Disposal Unit :

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. ASI American Specialties, Inc.; ASI Group.
b. Bobrick Washroom Equipment, Inc.
c. Bradley Corporation.

2. Mounting: Partition mounted, dual access Surface mounted.
3. Door or Cover: Self-closing, disposal-opening cover  and hinged face panel with 

tumbler lockset.
4. Receptacle: Removable.
5. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin) .

C. Mirror Unit :

1. Basis-of-Design Product: Subject to compliance with requirements, provide 
Bobrick Washroom Equipment, Inc; or comparable product by one of the 
following:
a. Polished SS mirror with SS channel frame B-1656 series or prior approved 

equal.
b. Tempered glass mirror with SS channel frame B-1658 series or prior 

approved equal.
2. Hangers: Produce rigid, tamper- and theft-resistant installation, using method 

indicated below.

http://www.specagent.com/LookUp/?ulid=11624&mf=04&src=wd
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a. One-piece, galvanized-steel, wall-hanger device with spring-action locking 
mechanism to hold mirror unit in position with no exposed screws or bolts.

3. Size: As indicated on Drawings .

D. Coat Hook :

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. ASI American Specialties, Inc.; ASI Group.
b. Bobrick Washroom Equipment, Inc.
c. Bradley Corporation.

2. Description: Double -prong unit.
3. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin) .

2.3 PUBLIC-USE SHOWER ROOM ACCESSORIES

A. Shower Curtain Rod :

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. ASI American Specialties, Inc.; ASI Group.
b. Bobrick Washroom Equipment, Inc.
c. Bradley Corporation.

2. Description: 1-1/4-inch OD; fabricated from nominal 0.05-inch- thick stainless 
steel.

3. Mounting Flanges: Stainless steel flanges designed for exposed fasteners .
4. Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin) .

B. Shower Curtain :

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. ASI American Specialties, Inc.; ASI Group.
b. Bobrick Washroom Equipment, Inc.
c. Bradley Corporation.

2. Size: Minimum 12 inches wider than opening by 72 inches high.
3. Material: Nylon-reinforced vinyl, minimum 10 oz. or 0.008-inch- thick vinyl, with 

integral antibacterial agent .
4. Color: As selected from manufacturer's full range .
5. Grommets: Corrosion resistant at minimum 6 inches o.c. through top hem.
6. Shower Curtain Hooks: Chrome-plated or stainless steel, spring wire curtain 

hooks with snap fasteners, sized to accommodate specified curtain rod. Provide 
one hook per curtain grommet.

C. Folding Shower Seat :

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. ASI American Specialties, Inc.; ASI Group.

http://www.specagent.com/LookUp/?ulid=11630&mf=04&src=wd
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b. Bobrick Washroom Equipment, Inc.
c. Bradley Corporation.

2. Configuration: L-shaped seat, designed for wheelchair access .
3. Seat: Phenolic or polymeric composite of slat-type or one-piece construction in 

color as selected by Architect .
4. Mounting Mechanism: Stainless steel, ASTM A480/A480M No. 4 finish (satin) .
5. Dimensions: .

D. Robe Hook :

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. ASI American Specialties, Inc.; ASI Group.
b. Bobrick Washroom Equipment, Inc.
c. Bradley Corporation.

2. Description: Double -prong unit.
3. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin) .

2.4 PRIVATE-USE BATHROOM ACCESSORIES

A. Robe Hook :

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. ASI American Specialties, Inc.; ASI Group.
b. Bobrick Washroom Equipment, Inc.
c. Bradley Corporation.

2. Description: Double -prong unit.
3. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin) .

2.5 WARM-AIR DRYERS

A. Warm-Air Dryer :

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following:
a. Bobrick Washroom Equipment, Inc.

1) Bobrick model B-7128
2. Description: Standard-speed, warm-air hand dryer.
3. Mounting: Surface mounted .
4. Operation: Electronic-sensor activated with timed power cut-off switch.

a. Operation Time: 30 to 40 seconds.
5. Cover Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish 

(satin) .
6. Electrical Requirements: 115 V, 15 A, 1725 W .

http://www.specagent.com/LookUp/?ulid=11635&mf=04&src=wd
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2.6 CHILDCARE ACCESSORIES

A. Diaper-Changing Station :

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. ASI American Specialties, Inc.; ASI Group.
b. Bradley Corporation.
c. Diaper Deck & Co.
d. Koala Kare Products; Bobrick Washroom Equipment, Inc.

2. Description: Horizontal unit that opens by folding down from stored position and 
with child-protection strap.
a. Engineered to support minimum of 250-lb static load when opened.

3. Mounting: Surface mounted, with unit projecting not more than 4 inches from wall 
when closed .

4. Operation: By pneumatic shock-absorbing mechanism.
5. Material and Finish: HDPE with plastic-laminate insert in color selected by 

Architect .
6. Liner Dispenser: Built in.

2.7 UNDERLAVATORY GUARDS

A. Underlavatory Guard :

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Buckaroos, Inc.
b. Plumberex Specialty Products, Inc.
c. Truebro; IPS Corporation.

2. Description: Insulating pipe covering for supply and drain piping assemblies that 
prevents direct contact with and burns from piping; allow service access without 
removing coverings.

3. Material and Finish: Antimicrobial, molded plastic, white.

2.8 CUSTODIAL ACCESSORIES

A. Utility Shelf :

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. ASI American Specialties, Inc.; ASI Group.
b. Bobrick Washroom Equipment, Inc.
c. Bradley Corporation.

2. Description: With exposed edges turned down not less than 1/2 inch and 
supported by two triangular brackets welded to shelf underside.

3. Size: 16 inches long by 6 inches deep .
4. Material and Finish: Not less than nominal 0.05-inch- thick stainless steel, 

ASTM A480/A480M No. 4 finish (satin).
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B. Mop and Broom Holder :

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. ASI American Specialties, Inc.; ASI Group.
b. Bobrick Washroom Equipment, Inc.
c. Bradley Corporation.

2. Description: Unit with shelf, hooks, holders, and rod suspended beneath shelf .
3. Length: 36 inches .
4. Hooks: Four .
5. Mop/Broom Holders: Three , spring-loaded, rubber hat, cam type.
6. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin).

a. Shelf: Not less than nominal 0.05-inch- thick stainless steel.
b. Rod: Approximately 1/4-inch- diameter stainless steel.

2.9 FABRICATION

A. Keys: Provide universal keys for internal access to accessories for servicing and 
resupplying. Provide minimum of six keys to Owner's representative.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install accessories according to manufacturers' written instructions, using fasteners 
appropriate to substrate indicated and recommended by unit manufacturer. Install units 
level, plumb, and firmly anchored in locations and at heights indicated.

B. Grab Bars: Install to withstand a downward load of at least 250 lbf, when tested 
according to ASTM F446.

END OF SECTION 10 28 00
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SECTION 10 43 13 - DEFIBRILLATOR CABINETS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Defibrillator cabinets.
2. Accessories.

B. Related Requirements:

1. Section 09 91 00 - Painting: For field painting of cabinets.

1.2 REFERENCES

A. Reference Standards:

1. American Heart Association (AHA):
a. American Heart Association Guidelines for Cardiopulmonary Resuscitation 

and Emergency Cardiovascular Care - current Edition.
2. ASTM International (ASTM):

a. ASTM E814-11a, Standard Test Method for Fire Tests of Penetration 
Firestop Systems.

3. Intertek Testing Services/Warnock-Hersey International (ITS/WHI)
4. National Fire Protection Association (NFPA):

a. NFPA 70-2011, National Electrical Code.
5. Underwriters Laboratories, Inc. (UL)

1.3 SUBMITTALS

A. Product Data:

1. Cabinets: Materials description for defibrillator cabinets include roughing-in 
dimensions, details showing mounting methods, relationships to surrounding 
construction, door hardware, cabinet type and materials, trim style and door 
construction, door style and materials.

2. Installation instructions for each product specified.

B. Shop Drawings:

1. Small-scale plans showing locations of defibrillator cabinets.
2. Schedules showing each type of cabinet to ensure proper fit and function.
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3. Indicate installation procedures and accessories required for a complete 
installation.

C. Samples:

1. Defibrillator Cabinet Door and Trim Finishes: For each type of exposed finish 
required, prepared on samples of size indicated below:
a. Size: 6 inches (150 mm) square.

1.4 QUALITY ASSURANCE

A. Provide cabinets and accessories produced by a single manufacturer.

B. Fire-Rated, Defibrillator Cabinets: Listed and labeled to comply with requirements in

1. ASTM E814 for fire-resistance rating of walls where they are installed.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and protect defibrillator cabinets and related materials using means and 
methods that will prevent damage, deterioration, or loss.

1. Deliver components in manufacturer's original packaging, properly labeled for 
identification.

PART 2 - PRODUCTS

2.1 DEFIBRILLATOR CABINET MANUFACTURERS

A. Acceptable Manufacturers:

1. J. L. Industries, Inc., a division of Activar Construction Products Group 9702 
Newton Av S

2. Bloomington, MN 55431
3. (800) 554-6077
4. (952) 835-6850
5. (952) 835-2218 (FAX)
6. www.activarcpg.com <http://www.activarcpg.com> sales@activarcpg.com

B. Substitutions: Manufacturers seeking approval of their products are required to comply 
with the Owner's Instructions to Bidders, generally contained in the Project Manual.
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2.2 1400 LIFESTART SERIES AED CABINETS

A. Cabinet with Steel Trim and Door: 1400 Lifestart™ Series

1. Cabinet Style: Recessed.
2. Components:

a. Tub: Cold-rolled steel.
1) Finish: Factory-applied powder coat paint finish.
2) Color: Standard - White.

b. Door and Trim Construction: Cold-rolled steel; flush doors with 5/8 inch 
door stop attached by continuous hinge and equipped with zinc-plated with 
roller catch.
1) Finish: Factory-applied powder coat paint finish.
2) Color: Standard - White

c. Door Style:
1) Style F12: Full Acrylic Glazing; Pull & AED Graphics

3. Trim Style and Depth:
a. Recessed Cabinet: 3/8 inch (9.53 mm) flat trim.

4. Fire-Rating: Non-Rated.
5. Alarms: Standard: 85 db Commander (audible) cabinet-mounted alarm standard 

(battery operated) to protect against theft or tampering. Alarm deactivated when 
door is closed.
a. "Brigadier" alarm with 85 dB (audible) Alarm (battery operated). Alarm 

stays on for 2 minutes after door is closed.
b. Strobe Alarm siren strobe alarm with 85dB (audible) warning horn and 

flashes strobe light when door is opened. Alarm stays on for 2 minutes 
after door is closed.

6. Alarms Contacts: Contact devices
a. 14MAG Magnetic Door Contact for existing alarm systems.
b. 14RR Roller Reed Ball Contact for existing alarm systems.

7. Wall Signs and Cabinet Lettering:
a. AED wall signs 14S.
b. Custom door graphics.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine walls and partitions for suitable framing depth and blocking where recessed 
and semi-recessed cabinets will be installed, and blocking where surface mounted 
cabinets will be installed.

1. Notify the Contractor in writing of conditions detrimental to proper and timely 
completion of the installation.

2. Proceed with installation only after unsatisfactory conditions have been 
corrected.
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3.2 INSTALLATION

A. Install cabinets in locations and at mounting heights indicated, or if not indicated, at 
heights to comply with applicable regulations of governing authorities.

1. Prepare recesses in walls for defibrillator cabinets as required by type and size of 
cabinet and style of trim and to comply with manufacturer's instructions.

2. Securely fasten cabinets to structure, square and plumb, to comply with 
manufacturer=s instructions.

3. Maintain fire ratings where cabinets are recessed into fire-rated wall systems.

B. Wall Signs:

1. Location: Where shown or directed.
2. Apply on walls after field painting is completed and has been accepted.

C. Cabinet Lettering:

1. Location: Face of door framing .
2. Apply lettering on field-painted cabinets after painting is complete and has been 

accepted.
3. Apply lettering on factory-finished (no further painting specified) cabinets either at 

the factory or just prior to Substantial Completion.

3.3 ADJUSTING AND CLEANING

A. Remove temporary protective coverings and strippable films, if any, as defibrillator 
cabinets are installed unless otherwise indicated in manufacturer's written installation 
instructions.

B. Adjust cabinet doors to operate easily without binding. Verify that integral locking 
devices operate properly.

C. On completion of cabinet installation, clean interior and exterior surfaces as 
recommended by manufacturer.

D. Touch up marred finishes, or replace cabinets that cannot be restored to factory-
finished appearance. Use only materials and procedures recommended or furnished by 
cabinet manufacturer.

E. Replace cabinets that have been damaged or have deteriorated beyond successful 
repair by finish touchup or similar minor repair procedures.

END OF SECTION 10 43 13
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SECTION 10 43 16 - FIRST AID CABINETS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. First Aid Cabinet and Kit.

1.2 RELATED REQUIREMENTS

A. Section 01 30 00 - Administrative Requirements: Submittal procedures, project 
meetings, progress schedules and documentation, reports, coordination.

1.3 REFERENCE STANDARDS

A. ANSI Z308.1 - Minimum Requirements for Industrial Unit-Type First-aid Kits

B. Standards - 29 CFR - 1910.151 Medical Services and First Aid.

1.4 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide Manufacturer's description of Cabinet and Contents.

C. Evaluation Service Reports: Show compliance with specified requirements.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver Cabinet and First Aid Supplies to project site in in sealed containers.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. National Safety Compliance.

B. Substitutions: See Section 01 60 00 - Product Requirements.
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2.2 APPLICATIONS

2.3 EQUIPMENT

A. Description:

1. Cabinet:
a. Steel, painted white, with three steel shelves.
b. Size: 10.25 x 14.75 x 4.5 inches.
c. Recessed.

2. First Aid Kit:
a. Exceed the requirements of ANSI Z308.1 - Minimum Requirements for 

Industrial Unit-Type First-aid Kits.
b. Quantities: Sufficient for 75 people.

2.4 FIRST AID SUPPLIES

A. QTY DESCRIPTION SIZE PCS/PACKAGE

1. 50 Certi-Strips, Bandages ANSI 1" x 3" 50
2. 1 Certi-Rip, Elastic Bandage 2" X 5 yds 1
3. 25 Certi-Strips Woven, Knuckle Bandages -- 25
4. 25 Certi-Strips Woven, Finger Tip Bandages-- 25
5. 6 Certi-Strips Bandages 2" x 3" 6
6. 16 Certi-Strips Bandages Woven 1" x 3" 16
7. 4 Certi-Non-Stick Pads 2" x 3" 4
8. 6 Certi-Gauze Pads 2" x 2" 6
9. 1 Certi-Gauze Tape ANSI 1" x 5 yds 1
10. 25 Certi-Sporyn, Antibiotic Cream, ANSI 1 gram 25
11. 25 Antiseptic BZK, Towelettes, ANSI 5" x 7" 25
12. 1 CProtector -- 1
13. 2 Water Gel Burn Dressing 4" x 4" 2
14. 25 Certi-Burn Cream 1 gram 25
15. 8 Eye Pads with Tape -- --
16. 1 Eye Wash 1 oz 1
17. 10 Hand Sanitizer 1 gram 10
18. 1 Bloodborn Pathogens Kit, Economy -- --
19. 100 Cotton Swabs 3" 100
20. 10 Insect Sting Wipes 1" x 2" 10
21. 1 Certi-Stopper, XL TD 4" x 60" 1
22. 1 Certi-Lancet -- 1
23. 1 Hydration Drink Powder for 16.9 oz. 1
24. 1 Sun Screen Wipe 8" x 5" 1
25. 1 Poison Ivy Pre-Contact Wipe 5" x 8" 1
26. 1 Poison Ivy Cleanser Wipe 5" x 8" 1
27. 2 Certi-Gauze Rolls 2" x 6 yds 1
28. 10 Certi-Gauze Pads 3" x 3" 10
29. 2 Trauma Pad / Compress 5" x 9" 1
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30. 1 Triangular Bandage 40" x 40" 1
31. 2 Cold Pack, Certi-Cool Junior 1
32. 2 Nitrile Gloves, pair Large 1
33. 1 Scissors with Red Handle -- 1

2.5 INSTALLATION

A. Install in accordance with manufacturer's instructions.

2.6 PROTECTION

A. Protect installed Cabinet from subsequent construction operations.

B. Do not permit use by Construction Personnel.

END OF SECTION 10 43 16
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SECTION 10 44 13 - FIRE PROTECTION CABINETS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Fire-protection cabinets for portable fire extinguishers.

1.2 PREINSTALLATION CONFERENCE

A. Preinstallation Conference: Conduct conference at Project site .

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For fire-protection cabinets.

C. Samples: For each type of exposed finish required.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance data.

1.5 COORDINATION

A. Coordinate size of fire-protection cabinets to ensure that type and capacity of fire 
extinguishers indicated are accommodated.

B. Coordinate sizes and locations of fire-protection cabinets with wall depths.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Rated Fire-Protection Cabinets: Listed and labeled to comply with requirements in 
ASTM E814 for fire-resistance rating of walls where they are installed.
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2.2 FIRE-PROTECTION CABINET 

A. Cabinet Type: Suitable for fire extinguisher.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. J. L. Industries, Inc.; Activar Construction Products Group, Inc.
b. Larsen's Manufacturing Company.

B. Cabinet Construction: Nonrated .

1. Fire-Rated Cabinets: Construct fire-rated cabinets with double walls fabricated 
from 0.043-inch- thick cold-rolled steel sheet lined with minimum 5/8-inch- thick 
fire-barrier material. Provide factory-drilled mounting holes.

C. Cabinet Material: Stainless steel sheet.

D. Semirecessed Cabinet: One-piece combination trim and perimeter door frame 
overlapping surrounding wall surface, with exposed trim face and wall return at outer 
edge (backbend).

1. Rolled-Edge Trim: 2-1/2-inch backbend depth.

E. Cabinet Trim Material: Stainless steel sheet .

F. Door Material: Stainless steel sheet .

G. Door Style: Vertical duo panel with frame .

H. Door Glazing: Tempered float glass (clear) .

I. Door Hardware: Manufacturer's standard door-operating hardware of proper type for 
cabinet type, trim style, and door material and style indicated.

J. Accessories:

1. Identification: Lettering complying with authorities having jurisdiction for letter 
style, size, spacing, and location. Locate as directed by Architect .
a. Identify fire extinguisher in fire-protection cabinet with the words " FIRE 

EXTINGUISHER ."
1) Location: Applied to cabinet door .
2) Application Process: Silk-screened .
3) Lettering Color: White.
4) Orientation: Vertical .

K. Materials:

1. Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304.
a. Finish: ASTM A480/A480M No. 4 directional satin finish, .

http://www.specagent.com/LookUp/?ulid=699&mf=04&src=wd
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2. Tempered Float Glass: ASTM C1048, Kind FT, Condition A, Type I, Quality q3, 3 
mm thick, Class 1 (clear) .

2.3 FABRICATION

A. Fire-Protection Cabinets: Provide manufacturer's standard box (tub) with trim, frame, 
door, and hardware to suit cabinet type, trim style, and door style indicated.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Prepare recesses for semirecessed fire-protection cabinets as required by type and 
size of cabinet and trim style.

B. Install fire-protection cabinets in locations and at mounting heights indicated  or, if not 
indicated, at heights acceptable to authorities having jurisdiction.

C. Fire-Protection Cabinets: Fasten cabinets to structure, square and plumb.

D. Identification: Apply vinyl lettering at locations indicated.

E. Adjust fire-protection cabinet doors to operate easily without binding. Verify that 
integral locking devices operate properly.

END OF SECTION 10 44 13
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SECTION 10 44 16 - FIRE EXTINGUISHERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes portable, hand-carried fire extinguishers.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site .

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.4 INFORMATIONAL SUBMITTALS

A. Warranty: Sample of special warranty.

1.5 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.6 COORDINATION

A. Coordinate type and capacity of fire extinguishers with fire-protection cabinets to 
ensure fit and function.

1.7 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair 
or replace fire extinguishers that fail in materials or workmanship within specified 
warranty period.

1. Warranty Period: Six years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, 
"Portable Fire Extinguishers."

B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an 
independent testing agency acceptable to authorities having jurisdiction.

2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS

A. Fire Extinguishers: Type, size, and capacity for each fire-protection cabinet and 
mounting bracket indicated.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. J. L. Industries, Inc.; Activar Construction Products Group, Inc.
b. Larsen's Manufacturing Company.

2. Instruction Labels: Include pictorial marking system complying with NFPA 10, 
Appendix B , and bar coding for documenting fire-extinguisher location, 
inspections, maintenance, and recharging.

B. Multipurpose Dry-Chemical Type : UL-rated nominal capacity, with monoammonium 
phosphate-based dry chemical in manufacturer's standard enameled container.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Examine fire extinguishers for proper charging and tagging.

1. Remove and replace damaged, defective, or undercharged fire extinguishers.

B. Install fire extinguishers in locations indicated and in compliance with requirements of 
authorities having jurisdiction.

END OF SECTION 10 44 16
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SECTION 10 53 20 - EYEBROW CANOPY

PART 1 - PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes an overhead-supported eyebrow canopy. of the nominal length 
and , width as indicated on drawings.

B. Manufacturer’s standard components and accessories may be used, provided 
components, accessories, and complete structure conform to design indicated and 
specified requirements.

1.3 SYSTEM PERFORMANCE REQUIREMENTS

A. General: Engineer, design, fabricate and erect the canopy to withstand loads from 
winds, gravity, structural movement including movement thermally induced, and to 
resist in-service use conditions that the building will experience, including exposure to 
the weather, without failure. Design for live loads and wind loads in accordance with 
local governing codes; If not governed, then a live load of 30 psf and horizontal wind 
load of 25 psf.

1.4 SUBMITTALS

A. General: Submit the following according to Conditions of Contract and Division 1 
Specifications Sections.

B. Product data consisting of canopy manufacturer’s product information for building 
components and accessories.

C. Shop drawings for canopy and accessories that are not fully detailed or dimensioned in 
manufacturer’s product data.

D. Sheet Metal Accessories: Provide layouts at 1/4 inch scale. Provide details of gutters, 
downspouts, and other accessories at not less than 1-1/2 inch scale showing profiles, 
methods of joining, and anchorages.

E. Samples for initial selection purposes in form of manufacturer’s color charts or chips 
showing full range of colors, textures, and patterns available for canopy with factory-
applied finishes.
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F. Installer certificates signed by canopy manufacturer written certification certifying that 
the installer complies with requirements included under the “Quality Assurance” Article.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: Engage an experienced Installer to erect the canopy who has 
specialized in the erection and installation of types of canopy similar to that required for 
this project and who is certified in writing by the canopy manufacturer as qualified for 
erection of the manufacturer’s products.

B. Manufacturer’s Qualifications: Provide canopies manufactured by a firm experienced in 
manufacturing canopies that are similar to those indicated for this project and have a 
record of successful in-service performance.

C. Single-Source Responsibility: Obtain the components, including structural framing and 
accessory components, from one source from a single manufacturer.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver prefabricated components, sheets, panels, and other manufactured items so 
they will not be damaged or deformed. Package all panels for protection against 
transportation damage.

B. Handling: Exercise care in unloading, storing, and erecting panels to prevent bending, 
warping, twisting, and surface damage.

C. Stack materials on platforms or pallets, covered with tarpaulins or other suitable 
weathertight ventilated covering. Store metal panels so that water accumulations will 
drain freely. Do not store panels in contact with other materials that might cause 
staining, denting or other surface damage.

1.7 WARRANTY

A. Furnish manufacturer’s Standard Twenty (20) Year Warranty stating architectural 
fluorocarbon coating finish will be:

B. Free of fading or color change in excess of 2 NBS units as measured per ASTM D 
2244-68;

C. Will not chalk in excess of numerical rating of 8 when measured in accordance with 
standard procedures specified in ASTM D 569-74;

D. Will not peel, crack, chip or exhibit any other mechanical failure of paint to adhere
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PART 2 - PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturer: Subject to compliance with specified requirements, provide canopies by 
Mapes Architectural Products, Peachtree Protective Covers or reviewed substitute.

2.2 ALUMINUM ROOF PANELS

A. Face Sheets: Fabricate roof panels sheets from manufacturer’s standard 0.032 inch 
panels, structural quality, aluminum sheets. Manufacturer’s standard profile. Panels 
and overhead supports shall support a minimum 30 psf live load and 25 psf horizontal 
wind load. Provide with a drain system to carry water away from building and to 
prevent water from collecting in or on the canopy.

B. Supports: Manufacturer’s standard galvanized sag rod sized and designed to withstand 
the specifiedlive and dead loads loads including additional loads produced by wind and 
snow in accordance with the Standard Building Code 2006 edition based on project 
location. Finish sag rod to match canopy.

C. Fasteners: Self-tapping screws, bolts, nuts, self-locking rivets, self-locking bolts, end-
welded studs, and other suitable fasteners designed to withstand design loads.

D. Provide metal-backed neoprene washers under heads of fasteners bearing on weather 
side of panels.

E. Locate and space fastenings in true vertical and horizontal alignment. Use proper tools 
to obtain controlled uniform compression for positive seal without rupture of neoprene 
washer.

F. Provide fasteners with heads matching color of aluminum sheets by means of plastic 
caps or factory-applied coating.

G. Accessories: Provide the following accessories factory-formed of the same material in 
the same finish as roof panels:

H. Fascia

I. Fillers.

J. Metal expansion joints.

K. Joint Sealant: One-part elastomeric polyurethane or silicone rubber sealant as 
recommended by the system manufacturer.

L. Fluoropolymer Finish: Provide shop-applied 2-coat, 70% Kynar fluoropolymer finish to 
aluminum steel roofing panels and related trim and accessory elements.
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M. Color: As selected by the Architect from the manufacturer’s full range of standard and 
custom colors and sheens.

2.3 FABRICATION

A. General: Design prefabricated components and necessary field connections required 
for erection to permit easy assembly and disassembly.

B. Fabricate components in such a manner that once assembled, they may be 
disassembled, repackaged, and reassembled with a minimum amount of labor.

C. Clearly and legibly mark each piece and part of the assembly to correspond with 
previously prepared erection drawings, diagrams, and instructions manuals.

PART 3 - PART 3 - EXECUTION

3.1 ERECTION

A. Erect overhead supports and canopy according to reviewed shop drawings.

B. Erect true to line, level, plumb, rigid, and secure.

C. Tie in to structure and flash to form a leakproof instalation

D. Installation shall not wobble or whistle or , rattle in the wind,

E. Provide for proper drainage. Water shall drain promptly and shall not stand more than 
36 hours.

F. Provide for proper thermal movement of sheet metal and dissimilar materials.

G. Separate dissimilar metals to prevent galvanic action.

H. Cleaning and Touch-Up: Clean component surfaces of matter that could preclude paint 
bond. Touch up abrasions, marks, skips, or other defects to finish.

3.2 END OF SECTION 10 53 20

END OF SECTION 10 53 20
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SECTION 10 56 16 - FABRICATED WOOD STORAGE SHELVING

PART 1 - PART 1 - GENERAL

1.1  DESCRIPTION

A.  Work included: Furnish and install pre-manufactured pre-finished wood storage 
shelving .

1.2  SUBMITTALS

A.  Shop Drawings:

1.  Submit shop drawings for storage units, identified with location, materials and 
finishes.

2.  Indicate materials, methods of assembly and jointing, thickness of parts, location 
and type of hardware.

3.  Take measurements at the site for space where each item is to be placed.

B.  Product Data: Submit manufacturer’s detailed product description. Indicate unit 
construction including finishes.

1.3  DELIVERY, STORAGE, AND HANDLING

A.  Deliver storage units only after building is enclosed and wet operations in building are 
completed.

B.  Protect finished surfaces from soiling and damage during handling and installation.

1.4  MANUFACTURERS

A.  Acceptable Manufacturers:

1.  Excalibur Shelving Systems, Quality-grade pine.
2.  Lundia, Inc., Quality-grade pine.
3.  Newood Newselect Shelving

1.5  MATERIALS AND COMPONENTS

A.  Uprights: Hemlock or Douglas Fir (1-5/16 inch x 1-5/8 inch.)

1.  3/8 inch x 5/8 inch deep plow entire length of stiles to receive shelf end channels 
with 3/16 inch drilled holes on 2 inch centers. Uprights to be sufficient height for 
shelving to be 7”-0” high.
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2.  Stiles are to be locked together with three or more cross members mortised, 
glued, and pinned into the stiles.

3.  All components are to be machined smooth with all outside corners eased.

B.  Shelves: 3/4 inch pine shelf materials machined to accept roll-formed steel end 
channels that are shaped to fit over each end of the shelf and to rest on the shelf 
support pins. Finger joints are not acceptable.

C.  Shelf Support Pins: Non-rusting alloy, 3/16 inch diameter x 1-1-/4 inch long, 5/16” 
diameter head.

D.  “X” Braces: Two, 16 gauge galvanized 5/8 inch steel straps with holes punched at 
each end. Rivet straps at centers. One “X” brace required every three (3) sections.

1.  Provide sufficient and proper supports, bracing, and reinforcement as 
recommended by the manufacturer to prevent shelving from sagging or 
collapsing when installed against a wall or in freestanding condition.

E.  Back Panels: All back-to-back units for book storage to have 1/8 inch Abitibi S2S 
tempered hardboard back panels.

F.  Kickboard: Provide a 4 inch pine kickboard for each unit.

G.  Finish: Factory -seal and lacquer (site-finish is not acceptable).

1.6  FABRICATION

A.  Manufactured shelving in sizes as necessary to fit space indicated on the drawings. 
Shelves shall not exceed 36 inches max. in length in all areas.

1.7  SURFACE CONDITIONS

A.  Examine the areas and conditions under which work of this Section will be performed. 
Correct conditions detrimental to timely and proper completion of the work. Do not 
proceed until unsatisfactory conditions are corrected.

1.8  INSTALLATION

A.  Install in strict accordance with manufacturer’s current instructions and approved shop 
drawings.

B.  Anchor all wall units.

END OF SECTION 10 56 16
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SECTION 11 13 13 - LOADING DOCK BUMPERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section.

1.2 SUMMARY

A. Section includes loading dock bumpers.

B. Related Requirements:

1. Section 11 13 19 "Stationary Loading Dock Equipment" for loading dock bumpers 
that are integral with dock levelers.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of loading dock bumper.

B. Shop Drawings: For dock bumpers. Include plans, elevations, sections, and attachment 
details.

PART 2 - PRODUCTS

2.1 LOADING DOCK BUMPERS

A. General: Surface-mounted bumpers; of type, size, and construction indicated; 
designed to absorb kinetic energy and minimize damage to loading dock structure.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Beacon Industries, Inc.
b. Hugger Dock Equipment Company; Columbus Foam Products, Inc.
c. Pioneer Dock Equipment.
d. Super Seal Mfg. Ltd.

2. Source Limitations: Obtain from single source from single manufacturer.

B. Molded-Rubber Loading Dock Bumpers : Fabricated from molded-rubber compound 
reinforced with nylon, rayon, or polyester cord; with Shore A durometer hardness of 80, 

http://www.specagent.com/LookUp/?ulid=9076&mf=04&src=wd
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plus or minus 5, when tested according to ASTM D 2240; of size and configuration 
indicated. Fabricate units with not less than two predrilled anchor holes.

1. Configuration: Rectangular .
2. Thickness: 4 inches .

C. Anchorage Devices: Galvanized-steel anchor bolts, nuts, washers, bolts, sleeves, cast-
in-place plates, and other anchorage devices as required to fasten bumpers securely in 
place and to suit installation type indicated. Hot-dip galvanized according to 
ASTM A 153/A 153M or ASTM F 2329/F 2329M.

D. Materials: ASTM 36/A 36M for steel plates, shapes, and bars. Hot-dip galvanize 
according to ASTM A 123/A 123M.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and conditions, with Installer present, for compliance with requirements 
for installation tolerances and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A. Loading Dock Bumpers: Attach loading dock bumpers to face of loading dock in a 
manner that complies with requirements indicated for spacing, arrangement, and 
position relative to top of platform and anchorage.

1. Bolted Attachment: Attach dock bumpers to preset anchor bolts embedded in 
concrete or to cast-in-place inserts or threaded studs welded to embedded-steel 
plates or angles. If preset anchor bolts, cast-in-place inserts, or threaded studs 
welded to embedded-steel plates or angles are not provided, attach dock 
bumpers by drilling and anchoring with expansion anchors and bolts.

3.3 ADJUSTING

A. After completing installation of exposed, factory-finished dock bumpers, inspect 
exposed finishes and repair damaged finishes.

END OF SECTION 11 13 13
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SECTION 11 13 16 - LOADING DOCK SEALS AND SHELTERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section.

1.2 SUMMARY

A. Section Includes:

1. Foam-pad loading dock seals.

1.3 COORDINATION

A. Coordinate sizes and configurations of dock seals with finish grade slopes, walls, dock 
configuration, doors, dock bumpers, and other adjacent construction.

B. Coordinate sizes, configurations, and mounting of transparent-strip door curtains with 
walls, doors, dock levelers, and other adjacent construction.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes.

2. Include electrical characteristics of inflatable blower motor.

B. Shop Drawings:

1. Include plans, elevations, sections, and attachment details.
2. Detail assemblies and indicate dimensions, weights, required clearances, 

method of field assembly, components, and location and size of anchors and 
field connection.

3. Include diagrams for power, signal, and control wiring of inflatable blower motor.

C. Samples: For each exposed product and for each color and texture specified.

D. Samples for Initial Selection: For each type of fabric indicated.

E. Samples for Verification: For each type of fabric indicated.
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1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For inflatable units to include in operation and 
maintenance manuals.

1.6 FIELD CONDITIONS

A. Field Measurements: Verify actual dimensions of dock openings and contiguous 
construction by field measurements before fabrication.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

2.2 FOAM-PAD LOADING DOCK SEALS 

A. General: Dock seals consisting of fabric-covered foam pads designed to compress 4 to 
5 inches under pressure of truck body to form an airtight seal at jambs and head of 
loading dock openings; of type, size, and construction indicated.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Beacon Industries, Inc.
b. Pentalift Equipment Corporation.
c. Pioneer Dock Equipment.
d. Super Seal Mfg. Ltd.

2. Source Limitations: Obtain from single source from single manufacturer.

B. Stationary Head Pad: 12 inches high and same depth as jamb pads; sized for opening 
width.

C. Jamb Pads: Square [V-shaped].

1. Nominal Size: 12 inches wide and sized for opening height.

D. Construction: Consisting of single- or double-ply, coated, fabric-covered, urethane-
foam core with supporting frame. Fabricate jamb and head pads of same depth and 
sized for opening width.

1. Steel Support Frame: Steel channel frame of manufacturer's standard weight, 
shape, and finish; with steel mounting hardware.
a. Steel Finish: Hot-dip galvanize components to comply with the following:

http://www.specagent.com/LookUp/?ulid=9077&mf=04&src=wd
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1) ASTM A 123/A 123M for iron and steel support framing.
2) ASTM A 153/A 153M or ASTM F 2329 for iron and steel hardware 

and anchors.
2. Guide Strips: 4-inch- wide, coated, nylon guide strips on jamb pads.
3. Pleated Protectors: On face of jamb pads of overlapping layers of coated fabric 

attached to base fabric; 8-inch wear exposure.
4. Reinforcing: Manufacturer's standard reinforcing over cover fabric on inside and 

full face of jamb pads and upper corners of dock seal.

E. Materials:

1. Vinyl-Coated Nylon Cover Fabric: Minimum total weight of 40 oz./sq. yd..
a. Color: As selected by Architect from manufacturer's full range <Insert 

color>.
1) High-Visibility Layer: Manufacturer's standard yellow or orange layer.

2. Pleated Protectors: Same fabric as cover.
3. Wood: DOC PS 20 dimension lumber, select structural grade, kiln dried.
4. Pressure-Treated Wood: DOC PS 20 dimension lumber, select structural grade, 

kiln dried, and pressure treated with waterborne preservatives to comply with 
AWPA U1; Use Category UC3.
a. Preservative Chemicals: Acceptable to authorities having jurisdiction and 

containing no arsenic or chromium.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and conditions, with Installer present, for compliance with requirements 
for installation tolerances and other conditions affecting performance of the Work.

B. Examine roughing-in for electrical systems for inflatable units to verify actual locations 
of connections before installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A. Coordinate electrical connections with Division 26 Sections.

3.3 INSTALLATION OF FOAM PAD LOADING DOCK SEALS

A. Attach dock-seal support frames securely to building structure in proper relation to 
openings, dock bumpers, and dock levelers to ensure compression of dock seals when 
trucks are positioned against dock bumpers.
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3.4 INSTALLATION OF LOADING DOCK SHELTERS

A. Attach dock shelters securely to building structure in proper relation to openings, dock 
bumpers, and dock levelers to ensure an effective seal of dock-shelter curtains with 
sides and top of truck body when trucks are positioned against dock bumpers.

3.5 ADJUSTING

A. After completing installation, inspect exposed factory finishes and repair damaged 
finishes.

END OF SECTION 11 13 16
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SECTION 11 13 19 - STATIONARY LOADING DOCK EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section.

1.2 SUMMARY

A. Section Includes:

1. Recessed loading dock levelers.
2. Truck restraints.

B. Related Requirements:

1. Section 05 50 00 "Metal Fabrications" for curb angles at edges of recessed pits 
and loading dock platform edge channels.

2. Section 08 33 23 "Overhead Coiling Doors" for coiling overhead doors electrically 
interlocked to dock levelers.

3. Section 08 36 13 "Sectional Doors" for sectional overhead doors electrically 
interlocked to dock levelers.

4. Section 11 13 13 "Loading Dock Bumpers" for loading dock bumpers that are not 
integral with loading dock levelers.

5. Section 11 13 16 "Loading Dock Seals and Shelters" for loading dock seals and 
shelters.

6. Section 11 13 23 "Portable Dock Equipment" for portable loading dock lifts.

1.3 DEFINITIONS

A. Operating Range: Maximum amount of travel above and below the loading dock level.

B. Working Range: Recommended amount of travel above and below the loading dock 
level for which loading and unloading operations can take place.

1.4 COORDINATION

A. Coordinate size and location of loading dock equipment indicated to be attached to or 
recessed into concrete or masonry, and furnish anchoring devices with templates, 
diagrams, and instructions for their installation

B. Coordinate installation of cast-in-place items. Furnish setting drawings and templates.
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C. Electrical System Roughing-in: Coordinate layout and installation of loading dock 
equipment with connections to power supplies  and interlocked equipment.

1.5 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site .

1. Inspect and discuss electrical roughing-in, equipment bases, and other 
preparatory work specified elsewhere.

2. Review sequence of operation for each type of loading dock equipment.
3. Review coordination of interlocked equipment specified in this Section and 

elsewhere.
4. Review required testing, inspecting, and certifying procedures.

1.6 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for stationary loading dock equipment.

2. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories.

B. Shop Drawings: For stationary loading dock equipment.

1. Include plans, elevations, sections, and attachment details.
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and 
size of anchors and each field connection.

3. Include diagrams for power, signal, and control wiring.

1.7 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

B. Welding certificates.

C. Product Test Reports: For each dock leveler, for tests performed by manufacturer and 
witnessed by a qualified testing agency.

1. Indicate compliance of dock levelers with requirements in MH 30.1 for 
determining rated capacity based on comprehensive testing within last two years 
of current products.

2. Submittal Form: According to MH 30.1.

D. Sample Warranty: For manufacturer's special warranty.
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1.8 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For stationary loading dock equipment to include in 
operation and maintenance manuals.

1.9 QUALITY ASSURANCE

A. Installer Qualifications: An authorized representative who is trained and approved by 
manufacturer.

1. Maintenance Proximity: Not more than one hours' normal travel time from 
Installer's place of business to Project site.

B. Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel."

1.10 FIELD CONDITIONS

A. Field Measurements: Verify actual dimensions of construction contiguous with 
stationary loading dock equipment, including recessed pit dimensions slopes of 
driveways and heights of loading docks, by field measurements before fabrication.

1.11 WARRANTY

A. Manufacturer's Special Warranty: Manufacturer agrees to repair or replace dock 
levelers that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Structural failures including cracked or broken structural support members, 

load-bearing welds, and front and rear hinges.
b. Faulty operation of operators, control system, or hardware.
c. Deck plate failures including cracked plate or permanent deformation in 

excess of 1/4 inch between deck supports.
d. Hydraulic system failures including failure of hydraulic seals and cylinders.

2. Warranty Period for Structural Assembly: 10 years from date of Substantial 
Completion.

3. Warranty Period for Hydraulic System: Five years from date of Substantial 
Completion.

4. Warranty shall be for unlimited usage of leveler for the specified rated capacity 
over the term of the warranty.
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PART 2 - PRODUCTS

2.1 RECESSED LOADING DOCK LEVELERS 

A. General: Recessed, hinged-lip-type dock levelers designed for permanent installation 
in concrete pits preformed in the edge of loading platform; of type, function, operation, 
capacity, size, and construction indicated; and complete with controls, safety devices, 
and accessories required.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Beacon Industries, Inc.
b. Blue Giant Equipment Corporation.
c. Nordock Inc.
d. Serco; Entrematic; ASSA ABLOY.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

C. Standard: Comply with MH 30.1 , except for structural testing to establish rated 
capacity.

D. Rated Capacity: Capable of supporting total gross load of 25,000 lb without permanent 
deflection or distortion.

E. Platform: Not less than 1/4- inch- thick, nonskid steel plate.

1. Platform Width: 78 inches 
2. Platform Length: 96 inches .
3. Frame: Manufacturer's standard .
4. Toe Guards: Equip open sides of dock leveler over range indicated with steel toe 

guards.
a. Toe-Guard Range: Entire upper operating range.

F. Hinged Lip: Not less than 1/2- inch- thick, nonskid steel plate.

1. Hinge: Full-width, piano-type hinge with heavy-wall hinge tube  and grease 
fittings, with gussets on lip and ramp for support.

2. Safety Barrier Lip: Designed to protect material-handling equipment from an 
accidental fall from loading platform edge of the dock leveler when the leveler is 
not in use.

G. Function: Dock levelers shall compensate for differences in height between truck bed 
and loading platform.

1. Vertical Travel: Operating range above platform level of sufficient height to 
enable lip to extend and clear truck bed before contact with the following 
minimum working range:

http://www.specagent.com/LookUp/?ulid=9082&mf=04&src=wd
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a. Above Adjoining Platform: 12 inches .
b. Below Adjoining Platform: 12 inches .

2. Automatic Vertical Compensation: Floating travel of ramp with lip extended and 
resting on truck bed shall compensate automatically for upward or downward 
movement of truck bed during loading and unloading.

3. Automatic Lateral Compensation: Tilting of ramp with lip extended and resting on 
truck bed shall compensate automatically for canted truck beds of up to 4 inches 
over width of ramp.

4. Lip Operation: Manufacturer's standard mechanism, which automatically extends 
and supports hinged lip on ramp edge with lip resting on truck bed over dock 
leveler's working range, allows lip to yield under impact of incoming truck and 
automatically retracts lip when truck departs.
a. Length of Lip Extension: Not less than 12 inches measured from ramp 

edge.
5. Automatic Ramp Return: Automatic return of unloaded ramp, from raised or 

lowered positions to stored position, level with platform, as truck departs.
6. Interlock: Leveler does not operate while leveler night lock is engagedandtruck 

restraint is not engaged .

H. Hydraulic Operating System: Electric control from a remote-control station; fully 
hydraulic operation. Electric-powered hydraulic raising and hydraulic lowering of ramp. 
Equip leveler with a packaged unit including a unitized, totally enclosed, nonventilated 
electric motor, pump, manifold reservoir, and valve assembly of proper size, type, and 
operation for capacity of leveler indicated. Include means for lowering ramp below 
platform level with lip retracted behind dock bumpers. Provide a hydraulic velocity fuse 
connected to main hydraulic cylinder to limit loaded ramp's free fall to not more than 3 
inches.

1. Remote-Control Station with Emergency Stop: Weatherproof multibutton control 
station with an UP button of the constant-pressure type and an emergency STOP 
button of the momentary-contact type, enclosed in NEMA ICS 6, Type 4 box. 
Ramp raises by depressing and holding UP button; ramp lowers at a controlled 
rate by releasing UP button. Ramp movement stops, regardless of position of 
ramp or lip, by depressing STOP button. Normal operation resumes by engaging 
a manual reset button or by pulling out STOP button.
a. Master Panel: Control panel with integral fused disconnecting means for 

operating dock leveler, dock door, and truck restraints.
2. Independent Lip Operation: Electric-powered hydraulic raising and hydraulic 

lowering of lip, controlled independent of raising and lowering of ramp.

I. Construction: Fabricate dock-leveler frame, platform supports, and lip supports from 
structural- or formed-steel shapes. Weld platform and hinged lip to supports. Fabricate 
entire assembly to withstand deformation during both operating and stored phases of 
service. Chamfer lip edge to minimize obstructing wheels of material-handling vehicles.

1. Cross-Traffic Support: Manufacturer's standard method of supporting ramp at 
platform level in stored position with lip retracted. Provide a means to release 
supports to allow ramp to descend below platform level.

2. Maintenance Strut: Integral strut to positively support ramp in up position during 
maintenance of dock leveler.
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J. Materials:

1. Steel Plates, Shapes, and Bars: ASTM A36/A36M.
2. Rolled-Steel Floor Plate: ASTM A786/A786M, rolled from steel plate complying 

with ASTM A572/A572M, Grade 55.
3. Steel Tubing: ASTM A500/A500M, cold formed.
4. Welding Rods and Bare Electrodes: Select according to AWS specifications for 

metal alloy welded.

K. Dock-Leveler Finish: Manufacturer's standard prime-paint or baked-on factory finish .

1. Toe Guards: Baked-on factory finish.

L. Accessories:

1. Curb Angles: 3-by-3-by-1/4-inch galvanized-steel curb angles for edge of 
recessed leveler pit, with 1/2-inch- diameter by 6-inch- long concrete anchors 
welded to angle at 6 inches o.c.

2. Self-Forming Pan: Manufacturer's standard prefabricated, self-forming  spray 
zinc metallized steel form system for poured-in-place construction of concrete pit.

3. Night Locks: Manufacturer's standard means to prevent extending lip and 
lowering ramp when overhead doors are locked.

4. Side and rear weatherseals.
5.  Abrasive skid-resistant surface.

2.2 TRUCK RESTRAINTS 

A. General: Manufacturer's standard device designed to engage truck's rear-impact guard 
and hold truck at loading dock. Restraint shall consist of an iron or steel restraining arm 
that raises until contacting rear-impact guard. Arm shall move vertically, automatically 
adjusting to varying height of truck due to loading and unloading operations.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Beacon Industries, Inc.
b. Blue Giant Equipment Corporation.
c. Nordock Inc.
d. Serco; Entrematic; ASSA ABLOY.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

C. Standard: Comply with MH 30.3.

D. Rated Capacity: Capable of supporting total gross load of 30,000 lb without permanent 
deflection or distortion.

E. Operating Range: Capable of restraining rear-impact guards within a range from:

http://www.specagent.com/LookUp/?ulid=9087&mf=04&src=wd
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1. Vertical Range: Minimum of 8 inches to maximum of 30 inches above driveway.
2. Horizontal Range: Zero to 12 inches in front of dock bumpers.

F. Power Operating System: Manufacturer's standard electromechanical or hydraulic unit.

1. Remote-Control Station: Single-button station of the constant-pressure type, 
enclosed in NEMA ICS 6, Type 12 box. Restraint is engaged by depressing and 
holding button; restraint is released by releasing button.

2. Interlock: Leveler does not operate while truck restraint is not engaged.

G. Rear-Impact-Guard Sensor: Detects presence of rear-impact guard  and automatically 
returns to stored position if rear-impact guard is not engaged.

H. Caution Signs: Exterior, surface mounted; designed to inform both dock attendant and 
truck driver; with sign copy as follows. Provide one sign at each truck-restraint location.

1. Sign Copy in Forward and Reverse Text: Manufacturer's standard text permitting 
truck movement with green light .

2. Interior Sign Copy: Manufacturer's standard text permitting truck movement with 
green light .

I. Alarm: Audible and visual system indicating that rear-impact guard is not engaged, with 
manual reset.

J. Materials:

1. Steel Plates, Shapes, and Bars: ASTM A36/A36M.
2. Rolled-Steel Floor Plate: ASTM A786/A786M, rolled from steel plate complying 

with ASTM A572/A572M, Grade 55.
3. Steel Tubing: ASTM A500/A500M, cold formed.
4. Welding Rods and Bare Electrodes: Select according to AWS specifications for 

metal alloy welded.

K. Truck-Restraint Finish: Hot-dip galvanized.

L. Accessories: Interlock to dock leveler Key switch.

2.3 FINISH REQUIREMENTS

A. Finish loading dock equipment after assembly and testing.

B. Hot-Dip Galvanizing: Comply with the following:

1. ASTM A123/A123M for iron and steel loading dock equipment.
2. ASTM A153/A153M or ASTM F2329/F2329M for iron and steel hardware for 

loading dock equipment.

C. Spray Zinc Metallizing: ASTM B833.
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D. Electrodeposited Zinc Coatings: ASTM B633.

E. Steel Prime Paint Finish: Clean, pretreat, and apply manufacturer's standard primer.

F. Baked-on Factory Finish: Clean, pretreat, and apply manufacturer's standard two-coat, 
baked-on finish consisting of prime coat and thermosetting topcoat.

1. Color: Manufacturer's standard .
2. Toe Guards: Paint to comply with ANSI Z535.1.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and conditions, with Installer present, for compliance with requirements 
for installation tolerances and other conditions affecting performance of the Work.

B. Examine roughing-in for electrical systems for loading dock equipment to verify actual 
locations of connections before equipment installation.

C. Examine walls and floors of pits for suitable conditions where recessed loading dock 
equipment is to be installed. Pits shall be plumb and square and properly sloped for 
drainage from back to front of loading dock.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Set curb angles in concrete edges of dock-leveler recessed pits with tops flush with 
loading platform. Fit exposed connections together to form hairline joints.

B. Set curb angles in concrete edges of truck-leveler recessed pits with tops flush with 
driveway. Fit exposed connections together to form hairline joints.

C. Place self-forming pan system for recessed dock levelers in proper relation to loading 
platform before pouring concrete.

D. Clean recessed pits of debris.

3.3 INSTALLATION, GENERAL

A. Install loading dock equipment as required for a complete installation.

1. Rough-in electrical connections.
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3.4 INSTALLATION OF RECESSED LOADING DOCK LEVELERS

A. Attach dock levelers securely to loading dock platform, flush with adjacent loading dock 
surfaces and square to recessed pit.

3.5 INSTALLATION OF TRUCK RESTRAINTS

A. Attach truck restraints in a manner that complies with requirements for arrangement 
and height required for device to engage vehicle rear-impact guard.  Interconnect 
control panel and signals with dock leveler.

1. Wall-Mounted Units: Anchor
a. Anchor truck restraints to face of loading dock with expansion anchors and 

bolts.

3.6 ADJUSTING

A. Adjust loading dock equipment to function smoothly and safely, and lubricate as 
recommended by manufacturer.

B. Test dock levelers for vertical travel and adjust to maintain operating range indicated.

C. After completing installation of exposed, factory-finished loading dock equipment, 
inspect exposed finishes and repair damaged finishes.

3.7 MAINTENANCE SERVICE

A. Beginning at Substantial Completion, maintenance service shall include 12 months' full 
maintenance by skilled employees of loading dock equipment Installer. Include monthly 
preventive maintenance, repair or replacement of worn or defective components, 
lubrication, cleaning, and adjusting as required for proper loading dock equipment 
operation at rated speed and capacity. Parts and supplies shall be manufacturer's 
authorized replacement parts and supplies.

3.8 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain loading dock equipment.

END OF SECTION 11 13 19
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SECTION 11 23 00 - COMMERCIAL LAUNDRY EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract and Division 01 Specification Sections, 
apply to this Section.

1.2 WORK INCLUDES

A. Laundry equipment, including:

B. Commercial washer/extractors and tumbler/dryers.

C. Installation services:

D. Set equipment and leave ready for final hook-up.

E. Integral equipment required for proper operation of laundry equipment shall be 
furnished by this section.

F. Provide and install piping, fittings, valves and material required for final hook-up and 
perform final hook-up per manufacturer's and code requirements.

G. Furnish wiring, conduit, fittings, all accessories and materials required for final hook-up 
and perform final hook-up per manufacturer's and code requirements.

H. Related Sections:

I. Plumbing and electrical connections are specified in Division 22 and 26 sections.

1.3 QUALITY ASSURANCE

A. Manufacturer's Representative:

B. A manufacturer's representative shall supervise installation and hook-up of all 
commercial equipment.

C. Use of catalog numbers and specific requirements indicated on drawings and in 
specification are not intended to preclude use of equivalent products by other 
acceptable manufacturers, but are given for purpose of establishing a standard of 
design and quality for materials, construction and workmanship.
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1.4 SUBMITTALS

A. Manufacturer's Data: Submit manufacturer's technical data and installation instructions 
for each type of laundry equipment.

B. Shop Drawings: Submit shop drawings for each type of laundry equipment showing 
layout, elevations, rough-in dimensions, and sizes.

C. Parts and Operation Manual:

1. Submit Parts Manuals and Operation Manuals for laundry equipment.
2. Include with the manuals the names, addresses, phone numbers of service 

agencies to service the various items of equipment.

1.5 PRODUCT HANDLING

A. Protect units and finishes from damage during shipping, storage, handling, installation 
and construction of work in the same areas.

B. Wrap and crate each item for protection from damage.

1.6 WARRANTY

A. Provide minimum one (1) year warranty covering parts and labor for each piece of 
laundry equipment.

PART 2 - PRODUCTS

2.1 DRYERS

A. Basis-of-Design Product: Subject to compliance with requirements, provide 75 lb. 
Athletic Dryer by BELCO or.

1. Micro processor control with moisture sensor.
2. Gas fired -175,000 btu.
3. 10"-12” exhaust duct – 1,000 cfm air flow.
4. . 208-240/60/3 phase.

2.2 WASHERS

A. Basis-of-Design Product: Subject to compliance with requirements, provide 60 lb. 
Athletic Washer-Extractor by BELCO or.

1. Micro processor control.
2. 100 G+ high extract for more water extraction.
3. 9.0 cu. ft. cylinder volume.
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4. 208-240/60/1 or 3 phase.

PART 3 - EXECUTION

3.1 INSPECTION

A. Examine the areas and conditions under which laundry equipment work is to be done. 
Notify the Architect in writing of conditions detrimental to the proper and timely 
completion of the work. Do not proceed with the work until unsatisfactory conditions 
have been corrected.

3.2 INSTALLATION

A. Comply with manufacturer's requirements for anchorage, grouting, and installation.

B. Testing:

1. Test each item of equipment to demonstrate that it is operating properly, and that 
controls and safety devices are functioning.

2. Repair or replace equipment which if found to be defective in operation.

C. Owner Instruction: Instruct Owner in proper operation and maintenance procedures for 
each item of laundry equipment.

D. Final Cleaning: After testing and start up, clean the laundry equipment.

END OF SECTION 11 23 00
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SECTION 12 21 13 - HORIZONTAL LOUVER BLINDS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Horizontal louver blinds with aluminum slats.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For horizontal louver blinds, include fabrication and installation details.

1. Motorized Operators: Include details of installation in headrails and include 
diagrams for power, signal, and control wiring.

C. Samples: For each exposed product and for each color and texture specified, 12 
inches long.

1.3 INFORMATIONAL SUBMITTALS

A. Product test reports.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance data.

PART 2 - PRODUCTS

2.1 HORIZONTAL LOUVER BLINDS, ALUMINUM SLATS

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. Hunter Douglas, Inc.
2. Levolor Inc.
3. Springs Window Fashions; SWFcontract.

B. Slats: Aluminum; alloy and temper recommended by producer for type of use and finish 
indicated; with crowned profile and radius corners.

http://www.specagent.com/LookUp/?ulid=11885&mf=04&src=wd
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1. Width: 1 inch .
2. Thickness: Manufacturer's standard .
3. Features:

a. .

C. Headrail: Formed steel or extruded aluminum; long edges returned or rolled. Headrails 
fully enclose operating mechanisms on three sides.

1. Manual Lift Mechanism:
a. Lift-Cord Lock: Variable; stops lift cord at user-selected position within blind 

full operating range .
b. Operator: Extension of lift cord(s) through lift-cord lock mechanism to form 

cord pull.
2. Manual Tilt Mechanism: Enclosed worm-gear mechanism and linkage rod that 

adjusts ladders.
a. Tilt: Full.
b. Operator: Clear-plastic wand .

3. Manual Lift-Operator and Tilt-Operator Lengths: Full length of blind when blind is 
fully closed .

4. Manual Lift-Operator and Tilt-Operator Locations: Left side and right side of 
headrail, respectively, unless otherwise indicated.

D. Bottom Rail: Formed-steel or extruded-aluminum tube that secures and protects ends 
of ladders and lift cords and has plastic- or metal-capped ends.

1. Type: Manufacturer's standard .

E. Ladders: Braided cord .

F. Mounting Brackets: With spacers and shims required for blind placement and 
alignment indicated.

G. Colors, Textures, Patterns, and Gloss:

1. Slats: As selected by Architect from manufacturer's full range .
2. Components: Provide rails, cords, ladders, and materials exposed to view 

matching or coordinating with slat color unless otherwise indicated .

2.2 HORIZONTAL LOUVER BLIND FABRICATION

A. Product Safety Standard: Fabricate horizontal louver blinds to comply with 
WCMA A 100.1 including requirements for corded, flexible, looped devices; lead 
content of components; and warning labels.

B. Unit Sizes: Fabricate units in sizes to fill window and other openings as follows, 
measured at 74 deg F:

1. Between (Inside) Jamb Installation: Width equal to jamb-to-jamb dimension of 
opening in which blind is installed less 1/4 inch per side or 1/2 inch total, plus or 
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minus 1/8 inch. Length equal to head-to-sill dimension of opening in which blind 
is installed less 1/4 inch, plus or minus 1/8 inch.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install horizontal louver blinds level and plumb, aligned and centered on openings, and 
aligned with adjacent units according to manufacturer's written instructions.

1. Locate so exterior slat edges are not closer than 1 inch from interior faces of 
glass and not closer than 1/2 inch from interior faces of glazing frames through 
full operating ranges of blinds.

2. Install mounting and intermediate brackets to prevent deflection of headrails.
3. Install with clearances that prevent interference with adjacent blinds, adjacent 

construction, and operating hardware of glazed openings, other window 
treatments, and similar building components and furnishings.

B. Electrical Connections: Connect motorized operators to building electrical system.

C. Adjust horizontal louver blinds to operate free of binding or malfunction through full 
operating ranges.

D. Clean horizontal louver blind surfaces after installation according to manufacturer's 
written instructions.

END OF SECTION 12 21 13
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SECTION 12 24 01 - MOTORIZED WINDOW SHADES

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Motorized, roll-up fabric media center interior dual window shades including motor 
operator, controls, and mounting hardware.

1.2 RELATED SECTIONS

A. Section 06 10 53 - Miscellaneous Rough Carpentry.

B. Section 09 51 23 - Acoustical Tile Ceilings.

C. Division 26 - Electrical: Electrical supply, conduit, and wiring for motorized window 
shades.

1.3 REFERENCES

A. NFPA 70 - National Electrical Code.

B. NFPA 701-99 - Fire Tests for Flame-Resistant Textiles and Films.

C. GREENGUARD Environmental Institute Children & Schools.

1.4 SUBMITTALS

A. Submit under provisions of Section 01 33 26 - Source Quality Control Reporting:

B. Product Data: Manufacturer's data sheets on each product specified, including:

1. Preparation instructions and recommendations.
2. Installation and maintenance instructions.
3. Styles, material descriptions, dimensions of individual components, profiles, 

features, finishes and operating instructions.
4. Mounting details and installation methods.
5. Typical wiring diagrams including integration of motor controllers with building 

management system, audiovisual and lighting control systems as applicable

C. Shop Drawings: Plans, elevations, sections, product details, installation details, 
operational clearances, wiring diagrams and relationship to adjacent work.

D. Window Treatment Schedule: For all roller shades. Use same room designations as 
indicated on the Drawings, field verified window dimensions, quantities, type of shade, 
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controls, fabric, and color, and include opening sizes and key to typical mounting 
details

E. Selection Samples: For each finish product specified, two complete sets of shade cloth 
options and aluminum finish color samples representing manufacturer's full range of 
available colors and patterns.

F. Maintenance Data: Methods for maintaining roller shades, precautions regarding 
cleaning materials and methods, instructions for operating hardware and controls.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications: Obtain roller shades through one source from a single 
manufacturer with a minimum of twenty years’ experience in manufacturing products 
comparable to those specified in this section.

B. NFPA Flame-Test: Passes NFPA 701. Materials tested shall be identical to products 
proposed for use.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Do not deliver window shades until building is enclosed and construction within spaces 
where shades will be installed is substantially complete.

B. Deliver products in manufacturer's original, unopened, undamaged containers with 
labels intact.

C. Label containers and shades according to Window Shade Schedule.

D. Store products in manufacturer's unopened packaging until ready for installation.

1.7 SEQUENCING

A. Ensure that locating templates and other information required for installation of 
products of this section are furnished to affected trades in time to prevent interruption 
of construction progress.

B. Ensure that products of this section are supplied to affected trades in time to prevent 
interruption of construction progress.

1.8 PROJECT CONDITIONS

A. Install roller shades after finish work and ambient temperature, humidity and ventilation 
conditions are maintained at levels recommended for project upon completion.
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1.9 WARRANTY

A. Hardware and Shade Fabric: Draper's standard twenty-five year limited warranty.

B. Motors and Controls: Draper's standard five year limited warranty.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Basis of Design: Draper, Inc., which is located at: 411 S. Pearl P. O. Box 425 ; 
Spiceland, IN 47385-0425; Toll Free Tel: 800-238-7999; Tel: 765-987-7999; 
Email:mschultz@draperinc.comr; Web:www.draperinc.com

B. Approved Manufacturers:

1. Lutron Electronics Company
2. Crestron Electronics, Inc.

2.2 MOTORIZED WINDOW SHADES

A. Type: Motorized vertical roll-up, fabric, window shade with motors, controls, mounting 
brackets, and other components necessary for complete installation; Motorized Dual 
Roller FlexShade as manufactured by Draper, Inc.

1. Pocket Headbox.

B. Shade Motor and Control System

1. Standard Motor: 110 VAC, single phase, 60 HZ, instantly reversible, lifetime 
lubricated, and equipped with internal thermal overload protector, electric brake, 
and pre-set accessible limit switches. Tubular motor concealed inside each 
shade roller tube.
a. Group Control:

1) IGC 4N1 -- Up to 3 programmable mid-window alignments from 
switch for a total of 5 stops with full up and down. Controlled via low 
voltage input.

b. Low Voltage Inputs:
1) Decoflex Dry Contact Keypad - Low voltage switch to provide control 

via dry contacts. One master switch for light filtering shades and one 
master switch for blackout shades.

C. Roller: Fabricated from extruded aluminum or steel. Diameter, wall thickness, and 
material selected by manufacturer to accommodate shade size. Provide with roller idler 
assembly of molded nylon and zinc-plated steel pin. Sliding pin to allow easy 
installation and removal of roller. Fabric connected to the roller tube with LSE (low 



McMillan Pazdan Smith Architecture
MPS Project No. 020420.00

Spartanburg School District Five
James F. Byrnes HighSchool

Phase 2 Academic Wing Addition
Duncan, South Carolina

SECTION 12 24 01 - MOTORIZED WINDOW SHADES
Page 4 of 6

surface energy) double sided adhesive specifically developed to attach coated textiles 
to metal. Adhesive attachment to eliminate horizontal impressions in fabric.

D. Shade slat: Slat encased in heat-seamed hem.

E. Coupling System: Couplings to join motorized shade rollers to allow operation by single 
motor. FlexShade Coupling System as manufactured by Draper, Inc. Provide brackets 
to receive couplers and support multiple shades.

F. Dual Roller Pocket Headbox: Rectangular pocket designed for recessed ceiling 
installation of window shades.

1. Material: Bent Metal Pocket.
2. Size: 6-1/2 inches by 8-1/2 inches high.
3. Closure Panel:

a. 3 inch

2.3 FABRIC

A. Light-Filtering Fabrics

1. E Screen ME-03 Series by Mermet: PVC coated fiberglass yarn woven in 2 by 2 
basketweave. .016 inches thick. GREENGUARD Children & Schools certified as 
a low emitting fabric. Manufacturer to supply GREENGUARD Children & Schools 
certificate. Fire rating: NFPA 701, both small- and large-scale tests/California 
U.S. Title 19. ME-03 Series: Avg. 3 percent open.

B. Room Darkening Fabrics

1. SunBloc Series SB9000: Close woven fiberglass base textile with sun-resistant 
vinyl film bonded to each side, opaque with minimum tensile strength of 190 
pounds for warp and 180 pounds for fill. Fire rating: NFPA 701 1006-Test 1. 
Washable and stain resistant. Wt. 12 oz/sq yd. Same color both sides, .015 
inches thick.

C. Color and pattern: As selected by Architect from manufacturer's standard range.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect of 
unsatisfactory preparation before proceeding.



McMillan Pazdan Smith Architecture
MPS Project No. 020420.00

Spartanburg School District Five
James F. Byrnes HighSchool

Phase 2 Academic Wing Addition
Duncan, South Carolina

SECTION 12 24 01 - MOTORIZED WINDOW SHADES
Page 5 of 6

3.2 PREPARATION

A. Coordinate requirements for blocking, construction of shade pockets, and structural 
supports to ensure adequate means for installation of window shades.

B. Coordinate requirements for power supply conduit, and wiring required for window 
shade motors and controls.

3.3 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install roller shades level, plumb, square, and true. Allow proper clearances for window 
operation hardware.

C. Shade pockets:

1. Install shade pockets prior to installation of suspended ceiling system. Attach to 
supporting structure with screws through top of pocket at 24 inches (610 mm) 
minimum centers.

2. Install shade pockets in conjunction with installation of suspended ceiling system. 
Attach to supporting structure with screws through top of pocket at 24 inches 
(610 mm) minimum centers.

3. Install corner pieces securely and in alignment with pockets.
4. Install pocket ends securely and in alignment with pockets.
5. After interior construction is essentially complete, install shade and operating 

mechanism in pocket.

D. Install the following items to conceal roller and operating mechanism. Do not use 
exposed fasteners.

1. Closure panels.

3.4 TESTING AND DEMONSTRATION

A. Test motorized window shades to verify that controls, limit switches, interface to other 
building systems, and other operating components are functional. Correct deficiencies.

B. Test window shades to verify that operating mechanism, fabric retainer, and other 
operating components are functional. Correct deficiencies.

1. Motorized operating mechanism.

C. Demonstrate operation of shades to Owner's designated representatives.
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3.5 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION 12 24 01
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SECTION 12 35 53.19 - WOOD LABORATORY CASEWORK

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Wood laboratory casework.
2. Auxiliary cabinets.
3. Countertops.
4. Laboratory casework systems.
5. Laboratory accessories.
6. Water and laboratory gas service fittings.
7. Electrical and communication service fittings.

B. Related Requirements:

1. Section 06 10 00 "Rough Carpentry" for wood blocking for anchoring laboratory 
casework.

2. Section 09 22 16 "Non-Structural Metal Framing" for reinforcements in metal-
framed partitions for anchoring laboratory casework.

3. Section 09 65 13 "Resilient Base and Accessories" for resilient base applied to 
laboratory casework.

1.2 DEFINITIONS

A. Concealed Surfaces of Casework: Include sleepers, web frames, dust panels, and 
other surfaces not usually visible after installation.

B. Exposed Surfaces of Casework: Surfaces visible when doors and drawers are closed, 
including bottoms of cabinets more than 48 inches above floor, and visible surfaces in 
open cabinets or behind glass doors.

1. Ends of cabinets are defined as "exposed"  except ends are defined as 
"concealed" where installed directly against and completely concealed by walls 
or other cabinets.

C. Semiexposed Surfaces of Casework: Surfaces behind opaque doors, such as cabinet 
interiors, shelves, and dividers; interiors and sides of drawers; and interior faces of 
doors. Tops of cases 78 inches or more above floor and bottoms of cabinets more than 
24 inches but less than 48 inches above floor are defined as "semiexposed."
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1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site .

B. Keying Conference: Conduct conference at Project site . Incorporate keying 
conference decisions into final keying requirements.

1.4 COORDINATION

A. Coordinate layout and installation of framing and reinforcements for support of 
laboratory casework.

B. Coordinate installation of laboratory casework with installation of laboratory equipment.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For laboratory casework.

1. Include plans, elevations, sections, and attachments to other work including 
blocking and reinforcements required for installation.

2. Indicate types and sizes of casework.
3. Indicate manufacturer's catalog numbers for casework.
4. Show fabrication details, including types and locations of hardware.
5. Indicate locations and types of service fittings.
6. Include details of utility spaces showing supports for conduits and piping.
7. Include details of support framing system.
8. Include details of exposed conduits, if required, for service fittings.
9. Indicate locations of and clearances from adjacent walls, doors, windows, other 

building components, and laboratory equipment.
10. Include coordinated dimensions for laboratory equipment specified in other 

Sections.

C. Keying Schedule: Include schematic keying diagram, and index each key set to unique 
designations that are coordinated with the Contract Documents.

D. Samples: For casework finishes and materials requiring color selection.

E. Samples for Initial Selection: For casework finishes and materials requiring color 
selection.

F. Samples for Verification: For each type of casework, exposed-hardware, and 
countertop-material finish, in manufacturer's standard sizes.
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1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For manufacturer.

B. Product Test Reports:

1. Casework: Based on evaluation of comprehensive tests performed by a qualified 
testing agency, indicating compliance of laboratory casework with requirements 
of specified product standard.

2. Countertop Surface Material: Based on evaluation of comprehensive tests 
performed by a qualified testing agency, indicating compliance of laboratory 
countertop surface material with requirements specified for chemical and 
physical resistance.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish complete touchup kit for each type and color of casework finish provided. 
Include fillers, stains, finishes, and other materials necessary to perform permanent 
repairs to damaged laboratory casework finish.

B. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents.

1. Cabinet Mounting Clips and Related Hardware: Quantity equal to 5 percent of 
amount installed, but no fewer than 20 of each type.

1.8 QUALITY ASSURANCE

A. Manufacturer Qualifications: A qualified manufacturer that produces casework of types 
indicated for this Project that has been tested for compliance with SEFA 8 W.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Protect finished surfaces during handling and installation with protective covering of 
polyethylene film or other suitable material.

1.10 FIELD CONDITIONS

A. Environmental Limitations: Do not deliver or install laboratory casework until building is 
enclosed, utility roughing-in and wet-work are complete, and HVAC system is operating 
and maintaining temperature and relative humidity at levels planned for building 
occupants during the remainder of the construction period.

B. Established Dimensions: Where laboratory casework is indicated to fit to other 
construction, establish dimensions for areas where casework is to fit. Provide 
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allowance for trimming at site, and coordinate construction to ensure that actual 
dimensions correspond to established dimensions.

C. Field Measurements: Where laboratory casework is indicated to fit to existing 
construction, verify dimensions of existing construction by field measurements before 
fabrication and indicate measurements on Shop Drawings. Provide fillers and scribes 
to allow for trimming and fitting.

D. Locate concealed framing, blocking, and reinforcements that support casework by field 
measurements before enclosing them, and indicate measurements on Shop Drawings.

PART 2 - PRODUCTS

2.1 SOURCE LIMITATIONS

A. Obtain laboratory casework from single source from single manufacturer unless 
otherwise indicated.

B. Obtain countertops sinks accessories and service fittings from casework manufacturer.

C. Product Designations: Drawings indicate sizes and configurations of laboratory 
casework by referencing designated manufacturer's catalog numbers. Other 
manufacturers' laboratory casework of similar sizes and similar door and drawer 
configurations and complying with the Specifications may be considered. See 
Section 01 60 00 "Product Requirements."

2.2 PERFORMANCE REQUIREMENTS

A. System Structural Performance: Laboratory casework and support framing system to 
withstand the effects of the following gravity loads and stresses without permanent 
deformation, excessive deflection, or binding of drawers and doors:

1. Support Framing System: 600 lb/ft. .
2. Suspended Base Cabinets (Internal Load): 160 lb/ft. .
3. Work Surfaces (Including Tops of Suspended Base Cabinets): 160 lb/ft. .
4. Wall Cabinets (Upper Cabinets): 160 lb/ft. .
5. Shelves: 40 lb/sq. ft. .

2.3 CASEWORK, GENERAL

A. Casework Product Standard: Comply with SEFA 8 W, "Laboratory Grade Wood 
Casework."

B. Flammable Liquid Storage: Where cabinets are indicated for solvent or flammable 
liquid storage, provide units that are listed and labeled as complying with requirements 
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in NFPA 30 by a testing and inspecting agency acceptable to authorities having 
jurisdiction .

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

2.4 WOOD LABORATORY CASEWORK

A. Manufacturers: Subject to compliance with requirements, undefined:

1. Diversified Woodcrafts, Inc.
2. Kewaunee Scientific Corporation.
3. Leonard Peterson & Company, Inc.
4. Sheldon Laboratory Systems.

B. Design: Lipped overlay with radiused edges Reveal overlay with radiused edges.

1. Provide 1/8-inch reveals between doors and drawers that are adjacent.

C. Wood Species: Red oak .

1. Wood Stain Colors and Finishes: As selected by Architect from casework 
manufacturer's full range .

D. Cut: Plain sliced/sawn .

E. Veneer Matching:

1. None required; select and arrange veneers for compatible grain and color.
2. Provide veneers for each elevation from a single flitch, book and running 

matched.
a. Provide continuous matching of adjacent drawer fronts within each cabinet 

and end matching between drawer fronts of adjacent cabinets.

F. Grain Direction:

1. Doors: Vertical with continuous vertical matching.
2. Drawer Fronts: Horizontal.
3. Face Frame Members: Lengthwise.
4. End Panels: Vertical.
5. Bottoms and Tops of Units: Side to side.
6. Knee Space Panels: Vertical.
7. Aprons: Horizontal.

G. Exposed Materials:

http://www.specagent.com/LookUp/?ulid=7116&mf=04&src=wd
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1. General: Provide materials that are selected and arranged for compatible grain 
and color. Do not use materials adjacent to one another that are noticeably 
dissimilar in color, grain, figure, or natural character markings.

2. Solid Wood: Clear hardwood lumber of species indicated.
3. Edgebanding: Solid wood, minimum 1/8 inch thick and of same species as face 

veneer .

H. Semiexposed Materials:

1. Wood: Provide solid wood or hardwood plywood for semiexposed surfaces 
unless otherwise indicated.
a. Solid Wood: Sound hardwood lumber, selected to eliminate appearance 

defects, of same species as exposed solid wood.

I. Concealed Materials:

1. Plywood: Hardwood plywood. Provide backs of same species as faces.

2.5 WOOD CABINET MATERIALS

A. General:

1. Maximum Moisture Content for Lumber: 7 percent for hardwood and 12 percent 
for softwood.

B. Hardwood Plywood: HPVA HP-1, particleboard core except where veneer core is 
indicated.

C. MDF: Medium-density fiberboard, ANSI A208.2, Grade 130 .

D. Particleboard: ANSI A208.1, Grade M-2.

E. Hardboard: ANSI A135.4, Class 1 tempered.

F. PVC Edgebanding for Wood: Rigid PVC extrusions, through color with satin finish, 3.0 
mm thick at doors and drawer fronts, 1.0 mm thick elsewhere.

2.6 AUXILIARY CABINETS

A. Acid Storage-Cabinet Lining: 1/4-inch- thick, polyethylene, polypropylene, epoxy, or 
phenolic-composite lining material.

2.7 CABINET HARDWARE

A. General: Provide laboratory casework manufacturer's standard, commercial-quality, 
heavy-duty hardware complying with requirements indicated for each type.
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B. Butt Hinges: Stainless -steel, five-knuckle hinges complying with ANSI/BHMA A156.9, 
Grade 1, with antifriction bearings and rounded tips. Provide two for doors 48 inches 
high or less and three for doors more than 48 inches high.

C. Hinged-Door and Drawer Pulls: Solid-aluminum, stainless steel, or chrome-plated-
brass , back-mounted pulls. Provide two pulls for drawers more than 24 inches wide.

1. Design: Wire pulls .
2. Overall Size: 1 by 4-1/2 inches .

D. Drawer Slides: ANSI/BHMA A156.9.

1. Manufacturer's standard.
2. Standard Duty (Grade 1): Side mount .
3. General-purpose drawers; provide 100 lb load capacity.
4. File drawers; provide 150 lb load capacity.

E. Label Holders: Stainless steel, aluminum, or chrome plated; sized to receive standard 
label cards approximately 1 by 2 inches, attached with screws or rivets. Provide on 
drawers.

F. Locks: Cam type, brass with chrome-plated finish; complying with 
ANSI/BHMA A156.11, Type E07281.

1. Tumbler: Five pin.
2. Lock Locations: Provide on drawers and doors .
3. Keying: Key locks alike within each room; key each room separately .

a. Master key for up to 225 key changes.
4. Key Quantity: Minimum of two keys per lock.
5. Master Key System: Key locks to be operable by master key.

a. Master Keys: Provide two .

G. Sliding-Door Hardware Sets: Laboratory casework manufacturer's standard, to suit 
type and size of sliding-door units.

H. Adjustable Shelf Supports: ANSI/BHMA A156.9, powder-coated steel shelf rests, 
Type B04013 .

2.8 COUNTERTOPS

A. General: Provide laboratory countertops with integral sink as indicated on Drawings.

2.9 WOOD CABINET FABRICATION

A. Construction: Provide wood-faced laboratory casework complying with SEFA 8 W.

1. Bottoms of Base Cabinets and Tall Cabinets: 3/4-inch- thick, hardwood plywood.
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2. Tops and Bottoms of Wall Cabinets and Tops of Tall Cabinets: 1-inch- thick, 
veneer-core hardwood plywood.

3. Ends of Cabinets: 3/4-inch- thick, hardwood plywood.
4. Shelves: 1-inch- thick, veneer-core hardwood plywood.
5. Base Cabinet Top Frames: 3/4-by-2-inch solid wood with mortise and tenon or 

doweled connections, glued and pinned or screwed.
6. Base Cabinet Stretchers: 3/4-by-4-1/2-inch panel product strips or solid-wood 

boards at front and back of cabinet, glued and pinned or screwed.
7. Base Cabinet Subtops: 3/4-inch- thick panel product, glued and pinned or 

screwed.
8. Exposed Backs of Cabinets: 3/4-inch- thick, hardwood plywood.
9. Unexposed Backs of Cabinets: 1/4-inch- thick, hardwood plywood dadoed into 

sides, bottoms, and tops unless otherwise indicated.
10. Drawer Fronts: 3/4-inch- thick, hardwood plywood or solid hardwood.
11. Drawer Sides and Backs: 1/2-inch- thick, solid hardwood or hardwood plywood, 

with glued dovetail or multiple-dowel joints.
12. Drawer Bottoms: 1/4-inch- thick, veneer-core hardwood plywood glued and 

dadoed into front, back, and sides of drawers.
13. Drawer Bodies: Steel drawer pans formed from 0.036-inch- thick metal, metallic 

phosphate treated, and finished with manufacturer's standard two-coat, baked-
enamel finish consisting of prime coat and thermosetting topcoat with a minimum 
dry film thickness of 1 mil for topcoat and 2 mils for system.

14. Doors Less Than 48 Inches (1200 mm) High: 3/4 inch thick, with particleboard or 
MDF cores and hardwood face veneers and crossbands.
a. Provide solid-hardwood stiles and rails.

15. Doors More Than 48 Inches (1200 mm) High: 1-1/16 inches thick, with 
honeycomb cores, solid-hardwood stiles and rails, and hardwood face veneers 
and crossbands.

B. Tables: Solid-hardwood legs, not less than 2 inches square with solid-hardwood 
stretchers as needed to comply with product standard. Bolt stretchers to legs and 
cross-stretchers, and bolt legs to table aprons.  Provide leveling device at bottom of 
each leg.

1. Leg Shoes: Black vinyl or rubber, open-bottom, slip-on type.

C. Filler and Closure Panels: Provide where indicated and as needed to close spaces 
between casework and walls, ceilings, and equipment. Fabricate from same material 
and with same finish as adjacent exposed casework surfaces unless otherwise 
indicated.

1. Provide knee-space panels (modesty panels) at spaces between base cabinets, 
where cabinets are not installed against a wall or where space is not otherwise 
closed .

2. Provide utility-space closure panels at spaces between base cabinets where 
utility space would otherwise be exposed, including spaces below countertops.

3. Provide closure panels at ends of utility spaces where utility space would 
otherwise be exposed.
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2.10 LABORATORY CASEWORK SYSTEMS

A. Support Framing: Casework manufacturer's standard system consisting of vertical 
supports and connecting braces and rails as follows:

1. Cabinets, shelves, and countertops are supported from vertical supports  except 
where floor-supported base cabinets are indicated. Vertical positioning of 
supported cabinets, shelves, and countertops can be varied in 1-inch increments 
through full height of supports.

2. Vertical supports rest on adjustable leveling bases and are secured to floor with 
metal clips fastened to floor.

3. Vertical supports are installed with braces and rails, connecting them to each 
other and to permanent building walls to create a stable, rigid structure with 
framed utility spaces where indicated.

B. Countertops: Provide in modular lengths indicated, without seams.

2.11 WOOD FINISH

A. Preparation: Sand lumber and plywood before assembling. Sand edges of doors, 
drawer fronts, and molded shapes with profile-edge sander. Sand after assembling for 
uniform smoothness at least equivalent to that produced by 220-grit sanding and 
without machine marks, cross sanding, or other surface blemishes.

B. Staining: Remove fibers and dust and apply stain to exposed and semiexposed 
surfaces as necessary to match approved Samples. Apply stain to produce a 
consistent appearance. Apply wash-coat sealer before applying stain to closed-grain 
wood species.

C. Chemical-Resistant Finish: Apply laboratory casework manufacturer's standard three-
coat, chemical-resistant, transparent finish. Sand and wipe clean between coats. 
Topcoat(s) may be omitted on concealed surfaces.

1. Chemical and Physical Resistance of Finish System: Finish complies with 
acceptance levels of cabinet surface finish tests in SEFA 8 W. Acceptance level 
for chemical spot test to be no more than for Level 3 conditions.

2.12 COUNTERTOP FABRICATION

A. Countertops, General: Provide units with smooth surfaces in uniform plane, free of 
defects. Make exposed edges and corners straight and uniformly beveled. Provide 
front and end overhang of 1 inch.

B. Sinks, General: Provide sizes indicated or laboratory casework manufacturer's closest 
standard size of equal or greater volume, as approved by Architect.

1. Outlets: Provide with strainers and tailpieces, NPS 1-1/2, unless otherwise 
indicated.
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2. Overflows: For each sink except cup sinks, provide overflow of standard beehive 
or open-top design with separate strainer. Height 2 inches less than sink depth. 
Provide in same material as strainer.

C. Epoxy:

1. Countertops: Fabricate with factory cutouts for sinks, holes for service fittings and 
accessories, and butt joints assembled with epoxy adhesive and concealed metal 
splines.
a. Marine-Edge Configuration: 1-inch minimum thickness, with integral or 

applied raised edge.
1) Edges and Corners: Beveled .
2) Backsplash: Integral coved .

b. Construction: Uniform throughout full thickness .
c. Product Option: Phenolic-composite countertops may be substituted for 

epoxy countertops at Contractor's option.
2. Tabletops:

a. Flat Configuration: 1 inch thick with continuous drip groove on underside at 
perimeter.
1) Edges and Corners: Rounded.

b. Tabletop Construction: Uniform throughout full thickness .
c. Product Option: Phenolic-composite tabletops may be substituted for epoxy 

tabletops at Contractor's option.
3. Sinks: Molded in one piece with smooth surfaces, coved corners, and bottom 

sloped to outlet; 1/2-inch minimum thickness.
a. Provide with polypropylene strainers and tailpieces.
b. Provide integral sinks in epoxy countertops, bonded to countertops with 

invisible joint line.

D. Cup Sinks: Provide in material indicated, as indicated on Drawings .

1. Epoxy Cup Sinks: Provide with polypropylene strainers and integral tailpieces.

2.13 LABORATORY ACCESSORIES

A. Upright Rod Assembly and Metal Crossbar: Aluminum or stainless steel. Two vertical 
rods and one horizontal crossbar, 3/4 inch in diameter and 36 inches long unless 
otherwise indicated; two flush socket receptacles and two crossbar clamps. Ends of 
vertical rods are tapered to fit receptacles; other rod ends are rounded.

B. Greenlaw Arm Assembly: Aluminum or stainless steel vertical rod, tapered on one end 
to fit flush socket receptacle. Adjustable crossbar of hardwood with black, acid-
resistant finish, secured to upright with adjustable clamp. Provide with receptacle.

C. Lattice Assembly: Aluminum or stainless steel, vertical and horizontal rod lattice 
assembly with 3/4-inch- diameter rods at approximately 12 inches o.c. with two flush 
socket receptacles for mounting.

1. Size: 36 inches wide by 36 inches high.



McMillan Pazdan Smith Architecture
MPS Project No. 020420.00

Spartanburg School District Five
James F. Byrnes HighSchool

Phase 2 Academic Wing Addition
Duncan, South Carolina

SECTION 12 35 53.19 - WOOD LABORATORY 
CASEWORK

Page 11 of 17
Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "McMillan Pazdan Smith - Spartanburg" for "James F Byrnes High School Phase II".  A valid, current MasterSpec license is required for 
editing and use of this document for any other project.(17946)

D. Plastic or Resin Pegboards: Polypropylene, epoxy, or phenolic-composite pegboards 
with removable polypropylene pegs and stainless steel drip troughs with drain outlet.

E. Stainless Steel Pegboards: Stainless steel pegboards with removable polypropylene 
pegs and stainless steel drip troughs with drain outlet.

2.14 WATER AND LABORATORY GAS SERVICE FITTINGS

A. Manufacturers: Subject to compliance with requirements, undefined:

1. Broen A/S.
2. Chicago Faucets; Geberit Group.
3. WaterSaver Faucet Co.

B. Service Fittings: Provide units that comply with SEFA 7, "Recommended Practices for 
Fixtures." Provide fittings complete with washers, locknuts, nipples, and other 
installation accessories. Include wall and deck flanges, escutcheons, handle extension 
rods, and similar items.

1. Provide units that comply with "Vandal-Resistant Faucets and Fixtures" 
recommendations in SEFA 7.

C. Materials: Fabricated from cast or forged red brass unless otherwise indicated.

1. Reagent-Grade Water Service Fittings: Polypropylene, PVC, or PVDF for parts in 
contact with water.

D. Finish: Acid- and solvent-resistant powder coating complying with requirements in 
SEFA 7 for corrosion-resistant finishes.

1. Provide chemical-resistant powder coating in laboratory casework manufacturer's 
standard metallic brown, aluminum, white, or other color as approved by 
Architect.

E. Water Valves and Faucets: Provide units complying with ASME A112.18.1, with 
renewable seats, designed for working pressure up to 80 psig.

1. Vacuum Breakers: Provide ASSE 1035 vacuum breakers on water fittings with 
serrated outlets.

2. Aerators: Provide aerators on water fittings that do not have serrated outlets.
3. Self-Closing Valves: Provide self-closing valves where indicated.

F. Ball Valves: Chrome-plated ball and PTFE seals. Handle requires no more than 5 lbf to 
operate. Provide units designed for working pressure up to 75 psig, with serrated 
outlets.

1. Locking Safety Handles: Where ball valves are indicated for fuel-gas use, provide 
handles that must be pushed in or pulled up before being turned on.

http://www.specagent.com/LookUp/?ulid=7120&mf=04&src=wd
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G. Ground-Key Cocks: Tapered core and handle of one-piece forged brass, ground and 
lapped, and held in place under constant spring pressure. Provide units designed for 
working pressure up to 40 psig, with serrated outlets.

H. Needle Valves: Provide units with renewable, self-centering, floating cones and 
renewable seats of stainless steel or Monel metal, with removable serrated outlets.

1. Provide units designed for working pressure up to as indicated in schedules .

I. Hand of Fittings: Furnish right-hand fittings unless fitting designation is followed by "L."

J. Handles: Provide three- or four-arm, forged-brass handles for valves unless otherwise 
indicated.

1. Provide lever-type handles for ground-key cocks. Lever handle aligns with outlet 
when valve is closed and is perpendicular to outlet when valve is fully open.

2. Provide lever-type handles for ball valves unless otherwise indicated. Lever 
handle aligns with outlet when valve is closed and is perpendicular to outlet when 
valve is fully open.

3. Provide heat-resistant plastic handles for steam valves.
4. Provide knurled, molded-plastic handles for needle valves.

K. Service-Outlet Identification: Provide color-coded plastic discs with embossed 
identification, secured to each service-fitting handle to be tamper resistant. Comply 
with SEFA 7 for colors and embossed identification.

2.15 ELECTRICAL AND COMMUNICATION SERVICE FITTINGS

A. Service Fittings, General: Provide units complete with metal housings, receptacles, 
switches, pilot lights,  data communication outlets, cover plates, accessories, and 
gaskets required for mounting on laboratory casework.

B. Electrical Wiring Devices: Comply with requirements in Section 26 27 26 "Wiring 
Devices" for receptacles, switches, pilot lights, cover plates, and accessories.

C. Twisted-Pair Copper Data Outlets: Comply with requirements in Section 27 15 13 
"Communications Copper Horizontal Cabling."

D. Optical Fiber Data Outlets: Comply with requirements in Section 27 15 23 
"Communications Optical Fiber Horizontal Cabling."

E. Receptacles:

1. Hospital-Grade, Duplex GFCI Convenience Receptacles: 125 V, 20 A; 
NEMA WD 6, Configuration 5-20R, feed -through type with integral LED indicator 
light.
a. Standards: Comply with NEMA WD 1, UL 498 Supplement sd, UL 943 

Class A, and FS W-C-596.
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2. Color of Receptacles: As selected by Architect unless otherwise indicated or 
required by NFPA 70.

F. Switches:

1. Single-Pole Switches: 120/277 V, 20 A.
a. Standards: Comply with NEMA WD 1, UL 20, and FS W-S-896.

2. Color of Switches: As selected by Architect unless otherwise indicated or 
required by NFPA 70.

G. Data Communication Outlets: Two RJ-45 jacks for terminating 100-ohm, balanced, 
four-pair twisted-pair cabling complying with TIA-568-C.1; complying with Category 6 . 
Comply with UL 1863.

H. Cover Plates: Provide satin-finish, Type 304, stainless steel cover plates with formed, 
beveled edges.

I. Cover-Plate Identification: Use 1/4-inch- high letters unless otherwise indicated. For 
stainless steel or chrome-plated metal, stamp or etch plate and fill in letters with black 
enamel.

1. Provide at every cover plate. 
2. Provide the following information:

a. Voltage and phase for receptacles other than standard 125-V duplex, 
grounding type.

b. Indicate equipment being controlled by switches and thermal-overload 
switches.

c. Indicate equipment being controlled for pilot lights when located remotely 
from associated equipment or switch, where function is not obvious.

d. Number of the breaker in panelboard that controls device.

J. Finishes for Service-Fitting Components: Provide housings or boxes for pedestal- and 
line-type fittings with manufacturer's standard baked-on, chemical-resistant enamel in 
color as selected by Architect from manufacturer's full range.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas, with Installer present, for compliance with requirements for installation 
tolerances, location of reinforcements, and other conditions affecting performance of 
the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 INSTALLATION OF CASEWORK

A. Comply with installation requirements in SEFA 2. Install level, plumb, and true in line; 
shim as required using concealed shims. Where laboratory casework abuts other 
finished work, apply filler strips and scribe for accurate fit, with fasteners concealed 
where practical. Do not exceed the following tolerances:

1. Variation of Tops of Base Cabinets from Level: 1/16 inch in 10 feet.
2. Variation of Bottoms of Upper Cabinets from Level: 1/8 inch in 10 feet.
3. Variation of Faces of Casework from a True Plane: 1/8 inch in 10 feet.
4. Variation of Adjacent Surfaces from a True Plane (Lippage): 1/32 inch.
5. Variation in Alignment of Adjacent Door and Drawer Edges: 1/16 inch.

B. Utility-Space Framing: Secure to floor with two fasteners at each frame. Fasten to 
partition framing, wood blocking, or metal reinforcements in partitions and to base 
cabinets.

C. Base Cabinets: Fasten cabinets to utility-space framing, partition framing, wood 
blocking, or reinforcements in partitions, with fasteners spaced not more than 16 
inches o.c. Bolt adjacent cabinets together with joints flush, tight, and uniform.

1. Where base cabinets are installed away from walls, fasten to floor at toe space at 
not more than 24 inches o.c. and at sides of cabinets with not less than two 
fasteners per side.

D. Wall Cabinets: Fasten to hanging strips, masonry, partition framing, blocking, or 
reinforcements in partitions. Fasten each cabinet through back, near top, at not less 
than 16 inches o.c.

E. Install hardware uniformly and precisely.

F. Adjust operating hardware so doors and drawers align and operate smoothly without 
warp or bind and contact points meet accurately. Lubricate operating hardware as 
recommended by manufacturer.

3.3 INSTALLATION OF COUNTERTOPS

A. Comply with installation requirements in SEFA 2. Abut top and edge surfaces true in 
plane with flush hairline joints and with internal supports placed to prevent deflection. 
Locate joints where indicated on Shop Drawings.

B. Field Jointing: Where possible, make in same manner as shop-made joints, using 
dowels, splines, fasteners, adhesives, and sealants recommended by manufacturer. 
Shop prepare edges for field-made joints.

1. Plastic-Laminate Countertops: Secure field-made joints using concealed 
clamping devices located within 6 inches of front and back edges and at intervals 
not exceeding 24 inches. Tighten in accordance with manufacturer's written 
instructions to exert a uniform heavy pressure at joints.
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C. Fastening:

1. Secure countertops, except for epoxy countertops, to cabinets with Z-type 
fasteners or equivalent, using two or more fasteners at each cabinet front, end, 
and back.

2. Secure epoxy countertops to cabinets with epoxy cement, applied at each corner 
and along perimeter edges at not more than 48 inches o.c.

3. Where necessary to penetrate countertops with fasteners, countersink heads 
approximately 1/8 inch and plug hole flush with material equal to countertop in 
chemical resistance, hardness, and appearance.

D. Provide holes and cutouts required for service fittings.

E. Seal unfinished edges and cutouts in plastic-laminate countertops with heavy coat of 
polyurethane varnish.

F. Provide scribe moldings for closures at junctures of countertop, curb, and splash with 
walls as recommended by manufacturer for materials involved. Match materials and 
finish to adjacent laboratory casework. Use chemical-resistant, permanently elastic 
sealing compound where recommended by manufacturer.

G. Dress joints smooth, remove surface scratches, and clean entire surface.

3.4 INSTALLATION OF SINKS

A. Comply with installation requirements in SEFA 2.

B. Installation of Epoxy and Polypropylene Cup Sinks:

1. Drop-In Installation: Rout groove in countertop to receive sink rim if not shop 
prepared. Set sink in adhesive and fill remainder of groove with sealant or 
adhesive. Use procedures and products recommended by sink and countertop 
manufacturers. Remove excess adhesive and sealant while still wet and finish 
joint for neat appearance.

2. Surface Installation: Set sink in sealant or adhesive. Use procedures and 
products recommended by sink and countertop manufacturers. Remove excess 
sealant or adhesive while still wet and finish joint for neat appearance.

3.5 INSTALLATION OF LABORATORY ACCESSORIES

A. Install accessories in accordance with Shop Drawings, installation requirements in 
SEFA 2, and manufacturer's written instructions.

B. Securely fasten adjustable shelving supports, stainless steel shelves, and pegboards 
to partition framing, wood blocking, or reinforcements in partitions.

C. Install shelf standards plumb and at heights to align shelf brackets for level shelves. 
Install shelving level and straight, closely fitted to other work where indicated.



McMillan Pazdan Smith Architecture
MPS Project No. 020420.00

Spartanburg School District Five
James F. Byrnes HighSchool

Phase 2 Academic Wing Addition
Duncan, South Carolina

SECTION 12 35 53.19 - WOOD LABORATORY 
CASEWORK

Page 16 of 17
Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "McMillan Pazdan Smith - Spartanburg" for "James F Byrnes High School Phase II".  A valid, current MasterSpec license is required for 
editing and use of this document for any other project.(17946)

D. Securely fasten pegboards to partition framing, wood blocking, or reinforcements in 
partitions.

3.6 INSTALLATION OF SERVICE FITTINGS

A. Comply with requirements in other Sections for installing water and laboratory gas 
service fittings and electrical devices.

B. Install fittings in accordance with Shop Drawings, installation requirements in SEFA 2, 
and manufacturer's written instructions. Set bases and flanges of sink- and countertop-
mounted fittings in sealant recommended by manufacturer of sink or countertop 
material. Securely anchor fittings to laboratory casework unless otherwise indicated.

3.7 CLEANING AND PROTECTING

A. Clean finished surfaces, touch up as required, and remove or refinish damaged or 
soiled areas to match original factory finish, as approved by Architect.

B. Protect countertop surfaces during construction with 6-mil plastic or other suitable 
water-resistant covering. Tape to underside of countertop at a minimum of 48 inches 
o.c.

3.8 SERVICE-FITTING SCHEDULE

A. Water Service Fitting: Type WF-.

1. Fitting Type: Rigid, gooseneck mixing faucet .
2. Outlet: Aerator Vacuum breaker and removable serrated outlet.
3. Mounting: Deck mounted.
4. Additional Requirements: Self-closing valves .

B. Electrical Service Fitting: Type EF-.

1. Fitting Type: .
2. Device: Two duplex receptacles .
3. Additional Requirements: GFCI receptacles.

C. Communication Service Fitting: Type CF-.

1. Fitting Type: .
2. Device: One duplex communication receptacle .

D. Electrical and Communication Service Fitting: Type ECF-.

1. Fitting Type: .
2. Device: One duplex receptacle and one duplex communication receptacle .
3. Additional Requirements: GFCI receptacles.
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SECTION 12 36 16 - METAL COUNTERTOPS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section.

1.2 SUMMARY

A. Section Includes:

1. Stainless-steel countertops.

1.3 COORDINATION

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other 
related units of Work specified in other Sections to support loads imposed by installed 
and fully loaded wall-mounted shelves.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For metal fabrications.

1. Include plans, sections, details, and attachments to other work. Detail fabrication 
and installation, including field joints.

2. For countertops, show locations and sizes of cutouts and holes for items installed 
in metal countertops.

3. For wall-mounted shelves, indicate requirements for blocking or reinforcements 
in supporting construction.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver products only after casework and supports on which they will be installed has 
been completed in installation areas.

B. Keep finished surfaces of products covered with polyethylene film or other protective 
covering during handling and installation.



McMillan Pazdan Smith Architecture
MPS Project No. 020420.00

Spartanburg School District Five
James F. Byrnes HighSchool

Phase 2 Academic Wing Addition
Duncan, South Carolina

SECTION 12 36 16 - METAL COUNTERTOPS
Page 2 of 4

Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "McMillan Pazdan Smith - Spartanburg" for "James F Byrnes High School Phase II".  A valid, current MasterSpec license is required for 
editing and use of this document for any other project.(17946)

1.6 FIELD CONDITIONS

A. Field Measurements: Where products are indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication, and 
indicate measurements on Shop Drawings. Coordinate fabrication schedule with 
construction progress to avoid delaying the Work.

B. Established Dimensions: Where products are indicated to fit to other construction, 
establish dimensions for areas where products are to fit. Provide allowance for 
trimming at site, and coordinate construction to ensure that actual dimensions 
correspond to established dimensions.

PART 2 - PRODUCTS

2.1 STAINLESS-STEEL FABRICATIONS

A. Countertops: Fabricate from 0.062-inch- thick, stainless-steel sheet. Provide smooth, 
clean exposed tops and edges in uniform plane, free of defects. Provide front and end 
overhang of 1 inch over the base cabinets.

1. Joints: Fabricate countertops without field-made joints .
2. Weld shop-made joints.
3. Sound deaden the undersurface with heavy-build mastic coating.
4. Extend the top down to provide a 1-inch- thick edge with a 1/2-inch return flange.
5. Form the backsplash coved to and integral with top surface, with a 1/2-inch- thick 

top edge and 1/2-inch return flange.
6. Provide raised (marine) edge around perimeter of tops containing sinks; pitch 

tops containing sinks two ways to provide drainage without channeling or 
grooving.

2.2 MATERIALS

A. Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304 .

B. Sealant for Countertops: Manufacturer's standard sealant that complies with applicable 
requirements in Section 07 92 00 "Joint Sealants" and the following:

1. Mildew-Resistant Joint Sealant: Mildew resistant, single component, nonsag, 
neutral curing, silicone .

2. Joint Sealant: Single component, nonsag, neutral curing, silicone; Class 25 .
3. Color: Clear .

2.3 STAINLESS-STEEL FINISH

A. Grind and polish surfaces to produce uniform, directional satin finish matching No. 4 
finish, with no evidence of welds and free of cross scratches. Run grain with long 
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dimension of each piece. When polishing is completed, passivate and rinse surfaces. 
Remove embedded foreign matter and leave surfaces clean.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of products.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install metal countertops level, plumb, and true; shim as required, using concealed 
shims.

B. Field Jointing: Where possible, make field jointing in the same manner as shop jointing; 
use fasteners recommended by manufacturer. Prepare edges to be joined in shop so 
Project-site processing of top and edge surfaces is not required. Locate field joints 
where shown on Shop Drawings.

C. Secure countertops to cabinets with Z- or L-type fasteners or equivalent; use two or 
more fasteners at each front, end, and back.

D. Abut top and edge surfaces in one true plane, with internal supports placed to prevent 
deflection.

E. Seal junctures of countertops, splashes, and walls with sealant for countertops.

F. Wall-Mounted Shelves: Fasten to supporting construction through upturned back edge 
at not less than 24 inches o.c.

1. For framed construction, fasten through wall or partition finishes directly to 
framing, blocking, or reinforcements.

3.3 CLEANING AND PROTECTION

A. Repair or remove and replace defective work as directed on completion of installation.

B. Clean finished surfaces. Remove and replace damaged products or touch up and 
refinish damaged areas to match original factory finish, as approved by Architect.

C. Protection: Provide 6-mil plastic or other suitable water-resistant covering over 
countertop surfaces. Tape to underside of countertop at a minimum of 48 inches o.c. 
Remove protection at Substantial Completion.
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SECTION 12 36 23.13 - PLASTIC-LAMINATE-CLAD COUNTERTOPS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Plastic-laminate-clad countertops.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include data for fire-retardant treatment from chemical-treatment manufacturer 
and certification by treating plant that treated materials comply with requirements.

B. Shop Drawings: For plastic-laminate-clad countertops.

1. Include plans, sections, details, and attachments to other work. Detail fabrication 
and installation, including field joints.

2. Show locations and sizes of cutouts and holes for items installed in plastic-
laminate-clad countertops.

C. Samples: Plastic laminates in each type, color, pattern, and surface finish required in 
manufacturer's standard size.

D. Samples for Initial Selection: For plastic laminates.

E. Samples for Verification: As follows:

1. Plastic Laminates: For each type, color, pattern, and surface finish required, 8 by 
10 inches in size.

2. Wood-Grain Plastic Laminates: For each type, color, pattern, and surface finish 
required, 12 by 24 inches in size.

3. Fabrication Sample: For each type and profile of countertop required, provide 
one sample applied to core material with specified edge material applied to one 
edge.

1.3 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer fabricator.

B. Product Certificates: For the following:

1. Composite wood products.
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2. High-pressure decorative laminate.
3. Chemical-resistant, high-pressure decorative laminate.
4. Adhesives.

C. Quality Standard Compliance Certificates: .

1.4 QUALITY ASSURANCE

A. Fabricator Qualifications: Shop that employs skilled workers who custom fabricate 
products similar to those required for this Project and whose products have a record of 
successful in-service performance.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver countertops only after casework and supports on which they will be installed 
have been completed in installation areas.

B. Store countertops in areas where environmental conditions comply with requirements 
specified in "Field Conditions" Article.

C. Keep surfaces of countertops covered with protective covering during handling and 
installation.

1.6 FIELD CONDITIONS

A. Environmental Limitations without Humidity Control: Do not deliver or install 
countertops until building is enclosed, wet-work is complete, and HVAC system is 
operating and maintaining temperature and relative humidity at levels planned for 
building occupants during the remainder of the construction period.

B. Environmental Limitations with Humidity Control: Do not deliver or install countertops 
until building is enclosed, wet-work is complete, and HVAC system is operating and 
maintaining temperature between 60 and 90 deg F and relative humidity between 25 
and 55 percent during the remainder of the construction period.

C. Field Measurements: Where countertops are indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication and indicate 
measurements on Shop Drawings. Coordinate fabrication schedule with construction 
progress to avoid delaying the Work.



McMillan Pazdan Smith Architecture
MPS Project No. 020420.00

Spartanburg School District Five
James F. Byrnes HighSchool

Phase 2 Academic Wing Addition
Duncan, South Carolina

SECTION 12 36 23.13 - PLASTIC-LAMINATE-CLAD 
COUNTERTOPS

Page 3 of 6
Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "McMillan Pazdan Smith - Spartanburg" for "James F Byrnes High School Phase II".  A valid, current MasterSpec license is required for 
editing and use of this document for any other project.(17946)

PART 2 - PRODUCTS

2.1 FABRICATORS

A. Fabricators: Subject to compliance with requirements, provide products by one of the 
following :

1.  Blueridge Cabinetworks .
2. Cabinets by Design
3. Woodco, Inc.

2.2 PLASTIC-LAMINATE-CLAD COUNTERTOPS

A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork 
Standards" for grades of plastic-laminate-clad countertops indicated for construction, 
finishes, installation, and other requirements.

1. Provide inspections of fabrication and installation together with labels and 
certificates from certification program indicating that countertops comply with 
requirements of grades specified.

2. The Contract Documents contain requirements that are more stringent than the 
referenced quality standard. Comply with requirements of Contract Documents in 
addition to those of the referenced quality standard.

B. Grade: Premium .

C. High-Pressure Decorative Laminate: NEMA LD 3, Grade HGS .

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Formica Corporation.
b. Laminart LLC.
c. Nevamar Company, LLC.
d. Pionite; a Panolam Industries International, Inc. brand.
e. Wilsonart LLC.

D. Colors, Patterns, and Finishes: Provide materials and products that result in colors and 
textures of exposed laminate surfaces complying with the following requirements:

1. As indicated by manufacturer's designations.
2. Match Architect's sample.
3. As selected by Architect from manufacturer's full range in the following 

categories:
a. Solid colors, gloss matte finish.
b. Solid colors with core same color as surface, gloss matte finish.
c. Wood grains, gloss matte finish with grain running parallel to length of 

countertop.
d. Patterns, gloss matte finish.

http://www.specagent.com/LookUp/?ulid=5879&mf=04&src=wd
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E. Edge Treatment: Same as laminate cladding on horizontal surfaces .

F. Core Material: MDF .

G. Core Material at Sinks: MDF made with exterior glue .

H. Core Thickness: 1-1/8 inch.

1. Build up countertop thickness to 1-1/2 inches at front, back, and ends with 
additional layers of core material laminated to top.

I. Backer Sheet: Provide plastic-laminate backer sheet, NEMA LD 3, Grade BKL, on 
underside of countertop substrate.

2.3 WOOD MATERIALS

A. Wood Products: Provide materials that comply with requirements of referenced quality 
standard unless otherwise indicated.

1. Wood Moisture Content: 5 to 10 percent.

B. Composite Wood Products: Provide materials that comply with requirements of 
referenced quality standard for each type of countertop and quality grade specified 
unless otherwise indicated.

1. MDF: Medium-density fiberboard, ANSI A208.2, Grade 130 .
2. Particleboard: ANSI A208.1, Grade M-2 Grade M-2-Exterior Glue.
3. Softwood Plywood: DOC PS 1.

2.4 ACCESSORIES

A. Wire-Management Grommets: Circular, molded-plastic grommets and matching plastic 
caps with slot for wire passage.

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following:
a. Doug Mockett & Company, Inc.

2. Outside Diameter: 2 inches .
3. Color: Black ,

2.5 MISCELLANEOUS MATERIALS

A. Adhesive for Bonding Plastic Laminate: As selected by fabricator to comply with 
requirements.

1. Adhesive for Bonding Edges: Hot-melt adhesive  or adhesive specified above for 
faces.

http://www.specagent.com/LookUp/?ulid=11160&mf=04&src=wd
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2.6 FABRICATION

A. Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces 
before fabrication.

B. Fabricate countertops to dimensions, profiles, and details indicated. Provide front and 
end overhang of 1 inch over base cabinets. Ease edges to radius indicated for the 
following:

1. Solid-Wood (Lumber) Members: 1/16 inch unless otherwise indicated.

C. Complete fabrication, including assembly, to maximum extent possible before shipment 
to Project site. Disassemble components only as necessary for shipment and 
installation. Where necessary for fitting at site, provide ample allowance for scribing, 
trimming, and fitting.

1. Notify Architect seven days in advance of the dates and times countertop 
fabrication will be complete.

2. Trial fit assemblies at fabrication shop that cannot be shipped completely 
assembled. Install dowels, screws, bolted connectors, and other fastening 
devices that can be removed after trial fitting. Verify that various parts fit as 
intended, and check measurements of assemblies against field measurements 
before disassembling for shipment.

D. Shop cut openings to maximum extent possible to receive appliances, plumbing 
fixtures, electrical work, and similar items. Locate openings accurately, and use 
templates or roughing-in diagrams to produce accurately sized and shaped openings. 
Sand edges of cutouts to remove splinters and burrs.

1. Seal edges of cutouts by saturating with varnish.

PART 3 - EXECUTION

3.1 PREPARATION

A. Before installation, condition countertops to average prevailing humidity conditions in 
installation areas.

B. Before installing countertops, examine shop-fabricated work for completion and 
complete work as required, including removal of packing.

3.2 INSTALLATION

A. Grade: Install countertops to comply with same grade as item to be installed.

B. Assemble countertops and complete fabrication at Project site to the extent that it was 
not completed in the shop.
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1. Provide cutouts for appliances, plumbing fixtures, electrical work, and similar 
items. Locate openings accurately, and use templates or roughing-in diagrams to 
produce accurately sized and shaped openings. Sand edges of cutouts to 
remove splinters and burrs.

2. Seal edges of cutouts by saturating with varnish.

C. Field Jointing: Where possible, make in the same manner as shop jointing, using 
dowels, splines, adhesives, and fasteners recommended by manufacturer. Prepare 
edges to be joined in shop so Project-site processing of top and edge surfaces is not 
required. Locate field joints where shown on Shop Drawings.

1. Secure field joints in countertops with concealed clamping devices located within 
6 inches of front and back edges and at intervals not exceeding 24 inches. 
Tighten in accordance with manufacturer's written instructions to exert a 
constant, heavy-clamping pressure at joints.

D. Scribe and cut countertops to fit adjoining work, refinish cut surfaces, and repair 
damaged finish at cuts.

E. Fire-Retardant-Treated Wood: Handle, store, and install fire-retardant-treated wood to 
comply with chemical-treatment manufacturer's written instructions, including those for 
adhesives used to install woodwork.

F. Countertop Installation: Anchor securely by screwing through corner blocks of base 
cabinets or other supports into underside of countertop.

1. Install countertops level and true in line. Use concealed shims as required to 
maintain not more than a 1/8-inch-in-96-inches variation from a straight, level 
plane.

2. Secure backsplashes to walls with adhesive.
3. Seal joints between countertop and backsplash, if any, and joints where 

countertop and backsplash abut walls with mildew-resistant silicone sealant or 
another permanently elastic sealing compound recommended by countertop 
material manufacturer.

3.3 ADJUSTING AND CLEANING

A. Repair damaged and defective countertops, where possible, to eliminate functional and 
visual defects. Where not possible to repair, replace countertops. Adjust joinery for 
uniform appearance.

B. Clean countertops on exposed and semiexposed surfaces.

C. Protection: Provide Kraft paper or other suitable covering over countertop surfaces, 
taped to underside of countertop at a minimum of 48 inches o.c. Remove protection at 
Substantial Completion.

END OF SECTION 12 36 23.13
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SECTION 12 36 61.16 - SOLID SURFACING COUNTERTOPS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Solid surface material countertops.
2. Solid surface material backsplashes.
3. Solid surface material end splashes.
4. Solid surface material sinks.

1.2 ACTION SUBMITTALS

A. Product Data: For countertop materials  and sinks.

B. Shop Drawings: For countertops. Show materials, finishes, edge and backsplash 
profiles, methods of joining, and cutouts for plumbing fixtures.

C. Samples: For each type of material exposed to view.

PART 2 - PRODUCTS

2.1 SOLID SURFACE COUNTERTOP MATERIALS

A. Solid Surface Material: Homogeneous-filled plastic resin complying with ISFA 2-01.

1. Manufacturers: Subject to compliance with requirements, undefined:
a. Avonite Surfaces; a Brand of Aristech Surfaces LLC.
b. Durasein Solid Surface; a brand of Relang International, LLC.
c. Formica Corporation.
d. Wilsonart LLC.

2. Type: Provide Standard type unless Special Purpose type is indicated.
3. Colors and Patterns: As selected by Architect from manufacturer's full range.

B. Plywood: Exterior softwood plywood complying with DOC PS 1, Grade C-C Plugged, 
touch sanded.

2.2 FABRICATION

A. Fabricate countertops according to solid surface material manufacturer's written 
instructions and to the AWI/AWMAC/WI's "Architectural Woodwork Standards."

http://www.specagent.com/LookUp/?ulid=11727&mf=04&src=wd
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1. Grade: Premium .

B. Configuration:

1. Front: Straight, slightly eased at top .
2. Backsplash: Straight, slightly eased at corner .
3. End Splash: Matching backsplash .

C. Countertops:

1.  3/4-inch- thick, solid surface material  with front edge built up with same 
material.

2. 1/4-inch- thick, solid surface material laminated to 3/4-inch- thick particleboard 
with exposed edges built up with 3/4-inch- thick, solid surface material .

D. Backsplashes: 1/2-inch- thick, solid surface material.

E. Joints:

1. Fabricate countertops without joints.

F. Cutouts and Holes:

1. Undercounter Plumbing Fixtures: Make cutouts for fixtures  in shop using 
template or pattern furnished by fixture manufacturer. Form cutouts to smooth, 
even curves.

2.3 INSTALLATION MATERIALS

A. Adhesive: Product recommended by solid surface material manufacturer.

B. Sealant for Countertops: Comply with applicable requirements in Section 07 92 00 
"Joint Sealants."

PART 3 - EXECUTION

3.1 INSTALLATION

A. Fasten countertops by screwing through corner blocks of base units into underside of 
countertop. Predrill holes for screws as recommended by manufacturer.

B. Fasten subtops to cabinets by screwing through subtops into cornerblocks of base 
cabinets. Shim as needed to align subtops in a level plane.

C. Secure countertops to subtops with adhesive according to solid surface material 
manufacturer's written instructions.
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D. Bond joints with adhesive and draw tight as countertops are set. Mask areas of 
countertops adjacent to joints to prevent adhesive smears.

E. Install backsplashes and end splashes by adhering to wall and countertops with 
adhesive.

F. Complete cutouts not finished in shop. Mask areas of countertops adjacent to cutouts 
to prevent damage while cutting. Make cutouts to accurately fit items to be installed, 
and at right angles to finished surfaces unless beveling is required for clearance. Ease 
edges slightly to prevent snipping.

G. Apply sealant to gaps at walls; comply with Section 07 92 00 "Joint Sealants."

END OF SECTION 12 36 61.16
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SECTION 14 21 23.16 - MACHINE ROOM-LESS ELECTRIC TRACTION PASSENGER 
ELEVATORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section.

1.2 SUMMARY

A. Section Includes:

1. Machine-room-less electric traction passenger elevators.

B. Related Requirements:

1. Section 01 10 00 "Summary" for purchase contract for elevators negotiated by 
Owner and assigned to Contractor.

2. Section 01 50 00 "Temporary Facilities and Controls" for temporary use of 
elevators for construction purposes.

3. Section 03 30 00 "Cast-in-Place Concrete" for setting sleeves, inserts, and 
anchoring devices in concrete.

4. Section 04 20 00 "Unit Masonry" for setting sleeves, inserts, and anchoring 
devices in masonry and for grouting elevator entrance frames installed in 
masonry walls.

5. Section 05 12 00 "Structural Steel Framing" for the following:
a. Attachment plates, angle brackets, and other preparation of structural steel 

for fastening guide-rail brackets.
b. Divider beams.
c. Hoist beams.
d. Structural-steel shapes for subsills.

6. Section 05 50 00 "Metal Fabrications" for the following:
a. Attachment plates and angle brackets for supporting guide-rail brackets.
b. Divider beams.
c. Hoist beams.
d. Structural-steel shapes for subsills.
e. Pit ladders.
f. Cants made from steel sheet in hoistways.

7. Section 05 52 13 "Pipe and Tube Railings" for railings between adjacent elevator 
pits.

8. Section 22 14 29 "Sump Pumps" for sump pumps, sumps, and sump covers in 
elevator pits.
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9. Section 27 15 13 "Communications Copper Horizontal Cabling" for twisted pair 
cable for telephone service for elevators  and for connection to elevator 
controllers for remote monitoring of elevator performance.

10.  Section 28 46 21.11 "Addressable Fire-Alarm Systems" for smoke detectors in 
elevator lobbies to initiate emergency recall operation , for heat detectors in 
shafts and machine rooms to disconnect power from elevator equipment before 
or on sprinkler activation, and for connection to elevator controllers.

1.3 DEFINITIONS

A. Definitions in ASME A17.1/CSA B44 apply to work of this Section.

B. Service Elevator: A passenger elevator that is also used to carry freight.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include capacities, sizes, performances, operations, safety features, finishes, and 
similar information.

2. Include Product Data for car enclosures, hoistway entrances, and operation, 
control, and signal systems.

B. Shop Drawings:

1. Include plans, elevations, sections, and large-scale details indicating service at 
each landing, coordination with building structure, relationships with other 
construction, and locations of equipment.

2. Include large-scale layout of car-control station  and standby power operation 
control panel.

3. Indicate maximum dynamic and static loads imposed on building structure at 
points of support, and maximum and average power demands.

C. Samples for Initial Selection: For each type of exposed finish involving color selection.

D. Samples for Verification: For exposed car, hoistway door and frame, and signal 
equipment finishes; 3-inch- square Samples of sheet materials; and 4-inch lengths of 
running trim members.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

B. Seismic Qualification Certificates: For elevator equipment, accessories, and 
components, from manufacturer.
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1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements.

C. Manufacturer Certificates: Signed by elevator manufacturer certifying that hoistway and 
pit layout and dimensions, as indicated on Drawings, and electrical service  including 
standby power generator, as shown and specified, are adequate for elevator system 
being provided.

D. Sample Warranty: For special warranty.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For elevators to include in emergency, operation, 
and maintenance manuals.

1. Submit manufacturer's or Installer's standard operation and maintenance 
manual, according to ASME A17.1/CSA B44  including diagnostic and repair 
information available to manufacturer's and Installer's maintenance personnel.

B. Inspection and Acceptance Certificates and Operating Permits: As required by 
authorities having jurisdiction for normal, unrestricted elevator use.

C. Continuing Maintenance Proposal: Submit a continuing maintenance proposal from 
Installer to Owner, in the form of a standard one-year maintenance agreement, starting 
on date initial maintenance service is concluded. State services, obligations, 
conditions, and terms for agreement period and for future renewal options.

D. Continuing Maintenance Proposal: Submit a continuing maintenance proposal from 
Installer to Owner with terms, conditions, and obligations as set forth in, and in same 
form as, a "Draft of Elevator Maintenance Agreement" at end of this Section, starting 
on date initial maintenance service is concluded.

1.7 QUALITY ASSURANCE

A. Installer Qualifications: Elevator manufacturer  or an authorized representative who is 
trained and approved by manufacturer.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle materials, components, and equipment in manufacturer's 
protective packaging. Store materials, components, and equipment off of ground, 
under cover, and in a dry location.
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1.9 COORDINATION

A. Coordinate installation of inserts, sleeves, block outs, elevator equipment with integral 
anchors, and other items that are embedded in concrete or masonry for elevator 
equipment. Furnish templates, inserts, sleeves, elevator equipment with integral 
anchors, and installation instructions and deliver to Project site in time for installation.

B. Coordinate locations and dimensions of work specified in other Sections that relates to 
electric traction elevators including pit ladders; sumps and floor drains in pits; entrance 
subsills; electrical service; and electrical outlets, lights, and switches in hoistways and 
pits.

1.10 WARRANTY

A. Manufacturer's Special Warranty: Manufacturer agrees to repair, restore, or replace 
elevator work that fails in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, operation or control system failure, 
including excessive malfunctions; performances below specified ratings; 
excessive wear; unusual deterioration or aging of materials or finishes; unsafe 
conditions; need for excessive maintenance; abnormal noise or vibration; and 
similar unusual, unexpected, and unsatisfactory conditions.

2. Warranty Period: 1 year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following:

1. Otis Worldwide Corporation.
2. Schindler Elevator Corp.
3. ThyssenKrupp Elevator.

B. Source Limitations: Obtain elevators from single manufacturer.

1. Major elevator components, including driving machines, controllers, signal 
fixtures, door operators, car frames, cars, and entrances, shall be manufactured 
by single manufacturer.

2.2 PERFORMANCE REQUIREMENTS

A. Regulatory Requirements: Comply with ASME A17.1/CSA B44.

http://www.specagent.com/LookUp/?ulid=12373&mf=04&src=wd


McMillan Pazdan Smith Architecture
MPS Project No. 020420.00

Spartanburg School District Five
James F. Byrnes HighSchool

Phase 2 Academic Wing Addition
Duncan, South Carolina

SECTION 14 21 23.16 - MACHINE ROOM-LESS 
ELECTRIC TRACTION PASSENGER ELEVATORS

Page 5 of 13
Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "McMillan Pazdan Smith - Spartanburg" for "James F Byrnes High School Phase II".  A valid, current MasterSpec license is required for 
editing and use of this document for any other project.(17946)

B. Accessibility Requirements: Comply with requirements for accessible elevators in the 
United States Access Board's ADA-ABA Accessibility Guidelines and with ICC A117.1.

C. Seismic Performance: Elevator system shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7 and shall comply with elevator seismic 
requirements in ASME A17.1/CSA B44.

1. The term "withstand" means "the system will remain in place without separation 
of any parts when subjected to the seismic forces specified  and the system will 
be fully operational after the seismic event."

2. Project Seismic Design Category: C .
3. Elevator Component Importance Factor: 1.0.
4. Provide earthquake equipment required by ASME A17.1/CSA B44.
5. Provide seismic switch required by ASCE/SEI 7.

2.3 ELEVATORS

A. Elevator System, General: Manufacturer's standard elevator systems. Unless 
otherwise indicated, manufacturer's standard components shall be used, as included in 
standard elevator systems and as required for complete system.

B. Basis of Design: Thyssen Krupp Endura Machine Room-Less Hydraulic Elevator 

C. Elevator Description:

1. Rated Load: 3000 lb .
2. Freight Loading Class for Service Elevator(s): Class A.
3. Rated Speed: 100 fpm .
4. Operation System: Selective-collective automatic operation .
5. Auxiliary Operations:

a. Standby power operation.
b. Standby-powered lowering.
c. Battery-powered automatic evacuation.
d. Automatic dispatching of loaded car.
e. Nuisance-call cancel.
f. Loaded-car bypass.
g. Automatic operation of lights and ventilation fans.

6. Security Features: Card-reader operation Keyswitch operation .
7. Car Enclosures:

a. Inside Width: Not less than 6'-8" from side wall to side wall.
b. Inside Depth: Not less than 4'-9" from back wall to front wall (return 

panels).
c. Inside Height: Not less than 93 inches to underside of ceiling.
d. Front Walls (Return Panels): Satin stainless steel, ASTM A480/480M, 

No. 4 finish .
e. Car Fixtures: Satin stainless steel, ASTM A480/480M, No. 4 finish .
f. Side and Rear Wall Panels: Satin stainless steel, ASTM A480/480M, No. 4 

finish .
g. Reveals: Black Satin stainless steel, ASTM A480/480M, No. 4 finish .
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h. Door Faces (Interior): Satin stainless steel, ASTM A480/480M, No. 4 finish 
.

i. Door Sills: Aluminum .
j. Ceiling: Reflective metallic-finish, plastic-laminate, stainless steel .
k. Handrails: 1/2 by 2 inches rectangular satin stainless steel , at sides and 

rear of car.
l. Floor: Manufacturer's standard carpet.

8. Hoistway Entrances:
a. Width: 42 inches .
b. Height: 84 inches .
c. Type: Two-speed side sliding .
d. Doors : Satin stainless steel, ASTM A480/480M, No. 4 finish .
e. Sills : Aluminum .

9. Hall Fixtures : Satin stainless steel, ASTM A480/480M, No. 4 finish .
10. Additional Requirements:

a. Provide inspection certificate in each car, mounted under acrylic cover with 
frame made from satin stainless steel, ASTM A480/480M, No. 4 finish .

b. Provide hooks for protective pads in all cars and one complete set(s) of full-
height protective pads.

2.4 TRACTION SYSTEMS

A. Elevator Machines: Permanent magnet, variable-voltage, variable-frequency, ac-type 
hoisting machines and solid-state power converters.

1. Provide regenerative system that complies with the IgCC.
2. Limit total harmonic distortion of regenerated power to 5 percent per IEEE 519.
3. Provide means for absorbing regenerated power when elevator system is 

operating on standby power.
4. Provide line filters or chokes to prevent electrical peaks or spikes from feeding 

back into building power system.

B. Fluid for Hydraulic Buffers: Fire-resistant fluid.

C. Inserts: Furnish required concrete and masonry inserts and similar anchorage devices 
for installing guide rails, machinery, and other components of elevator work. Device 
installation is specified in another Section.

D. Machine Beams: Provide steel framing to support elevator hoisting machine and 
deflector sheaves from the building structure. Comply with Section 05 50 00 "Metal 
Fabrications" for materials and fabrication.

E. Car Frame and Platform: Bolted- or welded-steel units.

F. Guides: Roller guides or polymer-coated, nonlubricated sliding guides. Provide guides 
at top and bottom of car and counterweight frames.
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2.5 OPERATION SYSTEMS

A. Provide manufacturer's standard microprocessor operation systems as required to 
provide type of operation indicated.

B. Auxiliary Operations:

1. Single-Car Standby Power Operation: On activation of standby power, car is 
returned to a designated floor and parked with doors open. Car can be manually 
put in service on standby power, either for return operation or for regular 
operation, by switches in control panel located at main lobby . Manual operation 
causes automatic operation to cease.

2. Automatic Dispatching of Loaded Car: When car load exceeds 80 percent of 
rated capacity, doors begin closing.

3. Nuisance-Call Cancel: When car calls exceed a preset number while car load is 
less than a predetermined weight, all car calls are canceled. Preset number of 
calls  and predetermined weight can be adjusted.

4. Loaded-Car Bypass: When car load exceeds 80 percent of rated capacity, car 
responds only to car calls, not to hall calls.

5. Automatic Operation of Lights and Fan: When elevator is stopped and 
unoccupied with doors closed, lighting, ventilation fan, and cab displays are de-
energized after five minutes and are re-energized before car doors open.

6. Independent Service: Keyswitch in car-control station removes car from group 
operation and allows it to respond only to car calls. Key cannot be removed from 
keyswitch when car is in independent service. When in independent service, 
doors close only in response to door close button.

C. Security features shall not affect emergency firefighters' service.

1. Card-Reader Operation: System uses card readers at car-control stations to 
authorize calls. Security system determines which landings and at what times 
calls require authorization by card reader. Provide required conductors in 
traveling cable and panel in machine room for interconnecting card readers, 
other security access system equipment, and elevator controllers. Allow space 
for card reader in car .
a. Security access system equipment is specified in Section 28 15 00 "Access 

Control Hardware Devices." 
2. Keyswitch Operation: Push buttons are activated and deactivated by security 

keyswitches at car-control stations . Key is removable in either position.

2.6 DOOR REOPENING DEVICES

A. Infrared Array: Provide door reopening device with uniform array of 36 or more 
microprocessor-controlled, infrared light beams projecting across car entrance. 
Interruption of one or more light beams shall cause doors to stop and reopen.

B. Nudging Feature: After car doors are prevented from closing for predetermined 
adjustable time, through activating door reopening device, a loud buzzer shall sound 
and doors shall begin to close at reduced kinetic energy.
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2.7 CAR ENCLOSURES

A. Provide steel-framed car enclosures with nonremovable wall panels, with car roof, 
access doors, power door operators, and ventilation.

1. Provide standard railings complying with ASME A17.1/CSA B44 on car tops 
where required by ASME A17.1/CSA B44.

B. Materials and Finishes: Manufacturer's standards, but not less than the following:

1. Subfloor:
a. Exterior, underlayment grade plywood, not less than 5/8-inch nominal 

thickness.
b. Exterior, C-C Plugged grade plywood, not less than 7/8-inch nominal 

thickness.
2. Floor Finish:

a. Elevator manufacturer's standard level-loop nylon carpet; color as selected 
by Architect from full range of industry colors.

3. Stainless Steel Wall Panels: Flush, formed-metal construction; fabricated from 
stainless steel sheet.

4. Fabricate car with recesses and cutouts for signal equipment.
5. Fabricate car door frame integrally with front wall of car.
6. Stainless Steel Doors: Flush, hollow-metal construction; fabricated from stainless 

steel sheet .
7.  Metallic-Finish, Plastic-Laminate Ceiling: Flush panels, with four low-voltage 

downlights in each panel.  Align ceiling panel joints with joints between wall 
panels.

8. Light Fixture Efficiency: Not less than 35 lumens/W.
9. Ventilation Fan Efficiency: Not less than 3.0 cfm/W.

2.8 HOISTWAY ENTRANCES

A. Hoistway Entrance Assemblies: Manufacturer's standard horizontal-sliding, door-and-
frame hoistway entrances complete with track systems, hardware, sills, and 
accessories. Frame size and profile shall accommodate hoistway wall construction.

1. Where gypsum board wall construction is indicated, frames shall be self-
supporting with reinforced head sections.

B. Fire-Rated Hoistway Entrance Assemblies: Door and frame assemblies shall comply 
with NFPA 80 and be listed and labeled by a testing and inspecting agency acceptable 
to authorities having jurisdiction based on testing at as close-to-neutral pressure as 
possible according to NFPA 252 .

1. Fire-Protection Rating: 1 hour  with 30-minute temperature rise of 450 deg F.

C. Materials and Fabrication: Manufacturer's standards, but not less than the following:

1. Stainless Steel Frames: Formed from stainless steel sheet.
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2. Stainless Steel Doors: Flush, hollow-metal construction; fabricated from stainless 
steel sheet .

3. Sight Guards: Provide sight guards on doors matching door edges.
4. Sills: Extruded or machined metal, with grooved surface, 1/4 inch thick.
5. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, 

nongaseous grout complying with ASTM C1107/C1107M.

2.9 SIGNAL EQUIPMENT

A. Provide hall-call and car-call buttons that light when activated and remain lit until call 
has been fulfilled. Provide  vandal-resistant buttons and lighted elements illuminated 
with LEDs.

B. Car-Control Stations: Provide manufacturer's standard recessed car-control stations. 
Mount in return panel adjacent to car door unless otherwise indicated.

1. Mark buttons and switches for required use or function. Use both tactile symbols 
and Braille.

2. Provide "No Smoking" sign matching car-control station, either integral with car-
control station or mounted adjacent to it, with text and graphics as required by 
authorities having jurisdiction.

C. Emergency Communication System: Two-way voice communication system, with 
visible signal, which dials preprogrammed number of monitoring station and does not 
require handset use. System is contained in flush-mounted cabinet, with identification, 
instructions for use, and battery backup power supply.

D. Firefighters' Two-Way Telephone Communication Service: Provide flush-mounted 
cabinet in each car and required conductors in traveling cable for firefighters' two-way 
telephone communication service specified in Section 28 46 21.11 "Addressable Fire-
Alarm Systems." 

E. Car Position Indicator: Provide illuminated, digital-type car position indicator, located 
above car door or above car-control station. Also, provide audible signal to indicate to 
passengers that car is either stopping at or passing each of the floors served. Include 
travel direction arrows if not provided in car-control station.

F. Hall Push-Button Stations: Provide one hall push-button station at each landing .

1. Provide manufacturer's standard wall-mounted units .
2. Equip units with buttons for calling elevator and for indicating desired direction of 

travel.

G. Hall Lanterns: Units with illuminated arrows; but provide single arrow at terminal 
landings. Provide the following:

1. Manufacturer's standard wall-mounted units, for mounting above entrance 
frames.
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H. Hall Annunciator: With each hall lantern, provide audible signals indicating car arrival 
and direction of travel. Signals sound once for up and twice for down.

1. At manufacturer's option, audible signals may be placed on cars.

I. Standby Power Elevator Selector Switches: Provide switches, as required by 
ASME A17.1/CSA B44, where indicated. Adjacent to switches, provide illuminated 
signal that indicates when normal power supply has failed.  For each elevator, provide 
illuminated signals that indicate when they are operational and when they are at the 
designated emergency return level with doors open.

J. Fire-Command-Center Annunciator Panel: Provide panel containing illuminated 
position indicators for each elevator, clearly labeled with elevator designation; include 
illuminated signal that indicates when elevator is operational and when it is at the 
designated emergency return level with doors open. Provide standby power elevator 
selector switch(es), as required by ASME A17.1/CSA B44, adjacent to position 
indicators. Provide illuminated signal that indicates when normal power supply has 
failed.

K. Emergency Pictorial Signs: Fabricate from materials matching hall push-button 
stations, with text and graphics as required by authorities having jurisdiction, indicating 
that in case of fire, elevators are out of service and exits should be used instead. 
Provide one sign at each hall push-button station unless otherwise indicated.

2.10 FINISH MATERIALS

A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, commercial steel, Type B, exposed, 
matte finish.

B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, commercial steel, Type B, pickled.

C. Stainless Steel Sheet: ASTM A240/A240M, Type 304.

D. Textured Stainless Steel Sheet: ASTM A240/A240M, Type 304 with embossed texture 
rolled into exposed surface.

1. Metal surface is satin polished color coated and bright relieved after texturing.

E. Stainless Steel Tubing: ASTM A554, Grade MT 304.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine elevator areas, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 
Examine hoistways, hoistway openings, and pits as constructed; verify critical 
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dimensions; and examine supporting structure and other conditions under which 
elevator work is to be installed.

B. Prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of the Work.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Comply with manufacturer's written instructions.

B. Welded Construction: Provide welded connections for installing elevator work where 
bolted connections are not required for subsequent removal or for normal operation, 
adjustment, inspection, maintenance, and replacement of worn parts. Comply with 
AWS standards for workmanship and for qualifications of welding operators.

C. Sound Isolation: Mount rotating and vibrating equipment on vibration-isolating mounts 
to minimize vibration transmission to structure and structure-borne noise due to 
elevator system.

D. Lubricate operating parts of systems, including ropes, as recommended by 
manufacturers.

E. Alignment: Coordinate installation of hoistway entrances with installation of elevator 
guide rails for accurate alignment of entrances with car. Where possible, delay final 
adjustment of sills and doors until car is operable in shaft. Reduce clearances to 
minimum, safe, workable dimension at each landing.

F. Leveling Tolerance: 1/8 inch, up or down, regardless of load and travel direction.

G. Set sills flush with finished floor surface at landing. Fill space under sill solidly with 
nonshrink, nonmetallic grout.

H. Locate hall signal equipment for elevators as follows unless otherwise indicated:

1. For groups of elevators, locate hall push-button stations between two elevators at 
center of group or at location most convenient for approaching passengers.

2. Place hall lanterns either above or beside each hoistway entrance.
3. Mount hall lanterns at a minimum of 72 inches above finished floor.

3.3 FIELD QUALITY CONTROL

A. Acceptance Testing: On completion of elevator installation and before permitting 
elevator use (either temporary or permanent), perform acceptance tests as required 
and recommended by ASME A17.1/CSA B44 and by governing regulations and 
agencies.
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B. Operating Test: Load elevator to rated capacity and operate continuously for 30 
minutes over full travel distance, stopping at each level and proceeding immediately to 
the next. Record temperature rise of elevator machine during 30-minute test period. 
Record failure to perform as required.

C. Advise Owner, Architect, and authorities having jurisdiction in advance of dates and 
times that tests are to be performed on elevators.

3.4 PROTECTION

A. Temporary Use: Comply with the following requirements for elevator used for 
construction purposes:

1. Provide car with temporary enclosure, either within finished car or in place of 
finished car, to protect finishes from damage.

2. Provide strippable protective film on entrance and car doors and frames.
3. Provide padded wood bumpers on entrance door frames covering jambs and 

frame faces.
4. Provide other protective coverings, barriers, devices, signs, and procedures as 

needed to protect elevator and elevator equipment.
5. Do not load elevators beyond their rated weight capacity.
6. Engage elevator Installer to provide full maintenance service. Include preventive 

maintenance, repair or replacement of worn or defective components, lubrication, 
cleanup, and adjustment as necessary for proper elevator operation at rated 
speed and capacity. Provide parts and supplies same as those used in the 
manufacture and installation of original equipment.

7. Engage elevator Installer to restore damaged work, if any, so no evidence 
remains of correction. Return items that cannot be refinished in the field to the 
shop, make required repairs and refinish entire unit, or provide new units as 
required.

3.5 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to operate , adjust, and maintain elevator(s).

B. Check operation of elevator with Owner's personnel present before date of Substantial 
Completion  and again not more than one month before end of warranty period. 
Determine that operation systems and devices are functioning properly.

3.6 MAINTENANCE SERVICE

A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service 
shall include 12 months' full maintenance by skilled employees of elevator Installer. 
Include monthly preventive maintenance, repair or replacement of worn or defective 
components, lubrication, cleaning, and adjusting as required for proper elevator 
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operation at rated speed and capacity. Parts and supplies shall be manufacturer's 
authorized replacement parts and supplies.

1. Perform maintenance during normal working hours.
2. Perform emergency callback service during normal working hours with response 

time of two hours or less.
3. Include 24-hour-per-day, 7-day-per-week emergency callback service with 

response time of two hours or less.

END OF SECTION 14 21 23.16
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SECTION 21 05 17 - SLEEVES AND SLEEVE SEALS FOR FIRE-SUPPRESSION PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Sleeves. 
2. Sleeve-seal systems. 
3. Grout. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Cast-Iron Wall Pipes:  Cast or fabricated of cast or ductile iron and equivalent to 
ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise 
indicated. 

B. Galvanized-Steel Wall Pipes:  ASTM A 53/A 53M, Schedule 40, with plain ends and 
welded steel collar; zinc coated. 

C. Galvanized-Steel-Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, 
zinc coated, with plain ends. 

D. PVC-Pipe Sleeves:  ASTM D 1785, Schedule 40. 

E. Galvanized-Steel-Sheet Sleeves:  0.0239-inch (0.6-mm) minimum thickness; round 
tube closed with welded longitudinal joint. 

2.2 SLEEVE-SEAL SYSTEMS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Advance Products & Systems, Inc. 
2. CALPICO, Inc. 
3. Metraflex Company (The). 
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4. Pipeline Seal and Insulator, Inc. 
5. Proco Products, Inc. 

B. Description:  Modular sealing-element unit, designed for field assembly, for filling 
annular space between piping and sleeve. 

1. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe.  
Include type and number required for pipe material and size of pipe. 

2. Pressure Plates:  Carbon steel. 
3. Connecting Bolts and Nuts:  Carbon steel, with corrosion-resistant coating, of 

length required to secure pressure plates to sealing elements. 

2.3 GROUT 

A. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, 
dry, hydraulic-cement grout. 

B. Characteristics:  Nonshrink; recommended for interior and exterior applications. 

C. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and 
walls. All sleeve installations shall meet the requirements of NFPA 13 for clearances.  

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large 
enough to provide 1-inch (25-mm) annular clear space between piping and concrete 
slabs and walls. 

1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs 
and walls are constructed. 

1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment 
areas or other wet areas 2 inches (50 mm) above finished floor level. 

2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-
seal system. 
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D. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 2-inch (6.4-mm) annular clear 

space between sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint 

sealants appropriate for size, depth, and location of joint.  Comply with 
requirements for sealants specified in Division 07 Section "Joint Sealants." 

E. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply 
with requirements for firestopping specified in Division 07 Section "Penetration 
Firestopping." 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at 
service piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material and size 
and for sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in 
penetration, assemble sleeve-seal system components, and install in annular space 
between piping and sleeve.  Tighten bolts against pressure plates that cause sealing 
elements to expand and make a watertight seal. 

3.3 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls above Grade: 

a. Piping Smaller Than NPS 6 (DN 150):  Cast-iron wall sleeves. 
b. Piping NPS 6 (DN 150) and Larger:  Cast-iron wall sleeves. 

2. Exterior Concrete Walls below Grade: 

a. Piping Smaller Than NPS 6 (DN 150):  Cast-iron wall sleeves with sleeve-
seal system. 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space 
between piping and sleeve for installing sleeve-seal system. 

b. Piping NPS 6 (DN 150) and Larger:  Cast-iron wall sleeves with sleeve-seal 
system. 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space 
between piping and sleeve for installing sleeve-seal system. 
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3. Concrete Slabs-on-Grade: 

a. Piping Smaller Than NPS 6 (DN 150):  Cast-iron wall sleeves with sleeve-
seal system. 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space 
between piping and sleeve for installing sleeve-seal system. 

b. Piping NPS 6 (DN 150) and Larger:  Cast-iron wall sleeves with sleeve-seal 
system. 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space 
between piping and sleeve for installing sleeve-seal system. 

4. Concrete Slabs above Grade: 

a. Piping Smaller Than NPS 6 (DN 150):  Galvanized-steel-pipe sleeves. 
b. Piping NPS 6 (DN 150) and Larger:  Galvanized-steel-pipe sleeves. 

5. Interior Partitions: 

a. Piping Smaller Than NPS 6 (DN 150):  Galvanized-steel-pipe sleeves. 
b. Piping NPS 6 (DN 150) and Larger:  Galvanized-steel-sheet sleeves. 

END OF SECTION 21 05 17 
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SECTION 21 05 18 - ESCUTCHEONS FOR FIRE-SUPPRESSION PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Escutcheons. 
2. Floor plates. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type:  With polished, chrome-plated and rough-brass finish 
and setscrew fastener. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with chrome-plated 
finish and spring-clip fasteners. 

C. One-Piece, Stamped-Steel Type:  With chrome-plated finish and spring-clip fasteners. 

2.2 FLOOR PLATES 

A. One-Piece Floor Plates:  Cast-iron flange with holes for fasteners. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and 
with OD that completely covers opening. 
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1. Escutcheons for New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-
pattern type. 

b. Chrome-Plated Piping:  One-piece, cast-brass type with polished, chrome-
plated finish. 

c. Insulated Piping:  One-piece, stamped-steel type. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, 

cast-brass type with polished, chrome-plated finish. 
e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, 

stamped-steel type. 
f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-

brass type with polished, chrome-plated finish. 
g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, 

stamped-steel type. 
h. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with 

polished, chrome-plated finish. 
i. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type. 
j. Bare Piping in Equipment Rooms:  One-piece, cast-brass type with 

polished, chrome-plated finish. 
k. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type. 

C. Install floor plates for piping penetrations of equipment-room floors. 

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and 
with OD that completely covers opening. 

1. New Piping:  One-piece, floor-plate type. 

3.2 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 

END OF SECTION 21 05 18 
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SECTION 21 05 48 - VIBRATION AND SEISMIC CONTROLS FOR FIRE-SUPPRESSION 
PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Isolation pads. 
2. Isolation mounts. 
3. Restrained elastomeric isolation mounts. 
4. Restraining braces. 

1.2 DEFINITIONS 

A. IBC:  International Building Code. 

B. ICC-ES:  ICC-Evaluation Service. 

C. OSHPD:  Office of Statewide Health Planning and Development for the State of 
California. 

1.3 PERFORMANCE REQUIREMENTS 

A. Seismic-Restraint Loading: 

1. See Drawings for Fire Sprinkler System Specification Sheet. 

1.4 SUBMITTALS 

A. Product Data:  For each product indicated. 

B. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Comply with seismic-restraint requirements in the IBC and NFPA 13 unless 
requirements in this Section are more stringent. 

B. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 
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C. Seismic-restraint devices shall have horizontal and vertical load testing and analysis 
and shall bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-
ES, or preapproval by another agency acceptable to authorities having jurisdiction, 
showing maximum seismic-restraint ratings.  Ratings based on independent testing are 
preferred to ratings based on calculations.  If preapproved ratings are not available, 
submittals based on independent testing are preferred.  Calculations (including 
combining shear and tensile loads) to support seismic-restraint designs must be signed 
and sealed by a qualified professional engineer. 

PART 2 - PRODUCTS 

2.1 VIBRATION ISOLATORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Ace Mountings Co., Inc. 
2. Amber/Booth Company, Inc. 
3. California Dynamics Corporation. 
4. Isolation Technology, Inc. 
5. Kinetics Noise Control. 
6. Mason Industries. 
7. Vibration Eliminator Co., Inc. 
8. Vibration Isolation. 
9. Vibration Mountings & Controls, Inc. 

B. Pads:  Arranged in single or multiple layers of sufficient stiffness for uniform loading 
over pad area, molded with a nonslip pattern and galvanized-steel baseplates, and 
factory cut to sizes that match requirements of supported equipment. 

1. Resilient Material:  Oil- and water-resistant neoprene. 

C. Mounts:  Double-deflection type, with molded, oil-resistant rubber, hermetically sealed 
compressed fiberglass, or neoprene isolator elements with factory-drilled, 
encapsulated top plate for bolting to equipment and with baseplate for bolting to 
structure.  Color-code or otherwise identify to indicate capacity range. 

1. Materials:  Cast-ductile-iron or welded steel housing containing two separate and 
opposing, oil-resistant rubber or neoprene elements that prevent central threaded 
element and attachment hardware from contacting the housing during normal 
operation. 

2. Neoprene:  Shock-absorbing materials compounded according to the standard 
for bridge-bearing neoprene as defined by AASHTO. 

D. Restrained Mounts:  All-directional mountings with seismic restraint. 
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1. Materials:  Cast-ductile-iron or welded steel housing containing two separate and 
opposing, oil-resistant rubber or neoprene elements that prevent central threaded 
element and attachment hardware from contacting the housing during normal 
operation. 

2. Neoprene:  Shock-absorbing materials compounded according to the standard 
for bridge-bearing neoprene as defined by AASHTO. 

2.2 SEISMIC-RESTRAINT DEVICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Amber/Booth Company, Inc. 
2. California Dynamics Corporation. 
3. Cooper B-Line, Inc.; a division of Cooper Industries. 
4. Hilti, Inc. 
5. Kinetics Noise Control. 
6. Loos & Co.; Cableware Division. 
7. Mason Industries. 
8. TOLCO Incorporated; a brand of NIBCO INC. 
9. Unistrut; Tyco International, Ltd. 

B. General Requirements for Restraint Components:  Rated strengths, features, and 
applications shall be as defined in reports by an evaluation service member of ICC-ES. 

1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force 
of components shall be at least four times the maximum seismic forces to which 
they will be subjected. 

C. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made 
of slotted steel channels with accessories for attachment to braced component at one 
end and to building structure at the other end and other matching components and with 
corrosion-resistant coating; and rated in tension, compression, and torsion forces. 

D. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally 
bolted connections to hanger rod. 

E. Bushings for Floor-Mounted Equipment Anchor Bolts:  Neoprene bushings designed 
for rigid equipment mountings, and matched to type and size of anchor bolts and studs. 

F. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant 
neoprene, with a flat washer face. 

G. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type in zinc-
coated steel for interior applications and stainless steel for exterior applications.  Select 
anchor bolts with strength required for anchor and as tested according to ASTM E 488.  
Minimum length of eight times diameter. 
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PART 3 - EXECUTION 

3.1 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Equipment Restraints: 

1. Install resilient bolt isolation washers on equipment anchor bolts where clearance 
between anchor and adjacent surface exceeds 0.125 inch (3.2 mm). 

2. Install seismic-restraint devices using methods approved by an evaluation 
service member of ICC-ES providing required submittals for component. 

B. Piping Restraints: 

1. Comply with requirements in MSS SP-127 and NFPA 13. 
2. Space lateral supports a maximum of 40 feet (12 m) o.c., and longitudinal 

supports a maximum of 80 feet (24 m) o.c. 
3. Brace a change of direction longer than 12 feet (3.7 m). 

C. Install seismic-restraint devices using methods approved by an evaluation service 
member of ICC-ES providing required submittals for component. 

D. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to 
provide resilient media between anchor bolt and mounting hole in concrete base. 

E. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to 
structure at flanges of beams, at upper truss chords of bar joists, or at concrete 
members. 

F. Drilled-in Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling 
holes for anchors.  Do not damage existing reinforcing or embedded items during 
coring or drilling.  Notify the structural engineer if reinforcing steel or other 
embedded items are encountered during drilling.  Locate and avoid prestressed 
tendons, electrical and telecommunications conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has 
achieved full design strength. 

3. Wedge Anchors:  Protect threads from damage during anchor installation.  
Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the 
structural element to which anchor is to be fastened. 

4. Set anchors to manufacturer's recommended torque, using a torque wrench. 
5. Install zinc-coated steel anchors for interior and stainless-steel anchors for 

exterior applications. 
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3.2 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 

A. Install flexible connections in piping where they cross seismic joints, where adjacent 
sections or branches are supported by different structural elements, and where the 
connections terminate with connection to equipment that is anchored to a different 
structural element from the one supporting the connections as they approach 
equipment.  Comply with requirements in Division 21 Section "Water-Based Fire-
Suppression Systems" for piping flexible connections. 

END OF SECTION 21 05 48 
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SECTION 21 13 13 - WET-PIPE SPRINKLER SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Pipes, fittings, and specialties. 
2. Fire-protection valves. 
3. Fire-department connections. 
4. Sprinklers. 
5. Alarm devices. 
6. Pressure gages. 

1.2 SYSTEM DESCRIPTIONS 

A. Wet-Pipe Sprinkler System:  Automatic sprinklers are attached to piping containing 
water and that is connected to water supply through alarm valve.  Water discharges 
immediately from sprinklers when they are opened.  Sprinklers open when heat melts 
fusible link or destroys frangible device.  Hose connections are included if indicated. 

1.3 PERFORMANCE REQUIREMENTS 

A. Standard-Pressure Piping System Component:  Listed for 175-psig (1200-kPa) 
minimum working pressure. 

B. Delegated Design:  Design sprinkler system(s), including comprehensive engineering 
analysis by a qualified professional engineer, using performance requirements and 
design criteria indicated. 

1. Available fire-hydrant flow test records indicate the following conditions: 

a. See Drawings for Fire Sprinkler System Specification Sheet.  

C. Sprinkler system design shall be approved by authorities having jurisdiction. 

1. Margin of Safety for Available Water Flow and Pressure:  10 percent, including 
losses through water-service piping, valves, and backflow preventers. 

2. Sprinkler Occupancy Hazard Classifications: 

a. See Drawings for Hazard Classifications.  

3. Minimum Density for Automatic-Sprinkler Piping Design: 
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a. Residential (Dwelling) Occupancy:  0.05 gpm over 400-sq. ft. 
(2.04 mm/min. over 37.2-sq. m) area. 

b. Light-Hazard Occupancy:  0.10 gpm over 1500-sq. ft. (4.1 mm/min. over 
139-sq. m) area. 

c. Ordinary-Hazard, Group 1 Occupancy:  0.15 gpm over 1500-sq. ft. 
(6.1 mm/min. over 139-sq. m) area. 

d. Ordinary-Hazard, Group 2 Occupancy:  0.20 gpm over 1500-sq. ft. 
(8.1 mm/min. over 139-sq. m) area. 

e. Extra-Hazard, Group 1 Occupancy:  0.30 gpm over 2500-sq. ft. 
(12.2 mm/min. over 232-sq. m) area. 

f. Extra-Hazard, Group 2 Occupancy:  0.40 gpm over 2500-sq. ft. 
(16.3 mm/min. over 232-sq. m) area. 

g. Special Occupancy Hazard:  As determined by authorities having 
jurisdiction. 

4. Maximum Protection Area per Sprinkler:  Per UL listing. 
5. Maximum Protection Area per Sprinkler: 

a. Residential Areas:  400 sq. ft. (37 sq. m). 
b. Office Spaces:  225 sq. ft. (20.9 sq. m). 
c. Storage Areas:  130 sq. ft. (12.1 sq. m). 
d. Mechanical Equipment Rooms:  130 sq. ft. (12.1 sq. m). 
e. Electrical Equipment Rooms:  130 sq. ft. (12.1 sq. m). 
f. Other Areas:  According to NFPA 13 recommendations unless otherwise 

indicated. 

6. Total Combined Hose-Stream Demand Requirement:  According to NFPA 13 
unless otherwise indicated: 

a. Light-Hazard Occupancies:  100 gpm (6.3 L/s) for 30 minutes. 
b. Ordinary-Hazard Occupancies:  250 gpm (15.75 L/s) for 60 to 90 minutes. 
c. Extra-Hazard Occupancies:  500 gpm (31.5 L/s) for 90 to 120 minutes. 

D. Seismic Performance:  Sprinkler piping shall withstand the effects of earthquake 
motions determined according to NFPA 13 and ASCE/SEI 7. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For wet-pipe sprinkler systems.  Include plans, elevations, sections, 
details, and attachments to other work. 

1. Wiring Diagrams:  For power, signal, and control wiring. 

C. Qualification Data:  For qualified Installer. 
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D. Approved Sprinkler Piping Drawings:  Working plans, prepared according to NFPA 13, 
that have been approved by authorities having jurisdiction, including hydraulic 
calculations if applicable. The Engineer of Record shall review the shop sprinkler 
drawings, hydraulic calculations, seismic calculations and component submittals. After 
review and comments the Engineer of Record shall issue a Certificate of Compliance 
to the sprinkler contractor. The sprinkler contractor shall be responsible for submitting 
the documents to the State Fire Marshal for approval.  

E. Welding certificates. 

F. Field Test Reports and Certificates:  Indicate and interpret test results for compliance 
with performance requirements and as described in NFPA 13.  Include "Contractor's 
Material and Test Certificate for Aboveground Piping." 

G. Field quality-control reports. 

H. Operation and maintenance data. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Installer's responsibilities include designing, fabricating, and installing sprinkler 
systems and providing professional engineering services needed to assume 
engineering responsibility.  Base calculations on results of fire-hydrant flow test. 

a. Engineering Responsibility: Preparation of working plans, calculations, and 
field test reports by a qualified professional engineer. 

B. Welding Qualifications:  Qualify procedures and operators according to ASME Boiler 
and Pressure Vessel Code. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

D. NFPA Standards:  Sprinkler system equipment, specialties, accessories, installation, 
and testing shall comply with the following: 

1. NFPA 13, "Installation of Sprinkler Systems." 
2. NFPA 24, "Installation of Private Fire Service Mains and Their Appurtenances." 



McMillan Pazdan Smith Architecture 
MPS Project No. 020420.00 
 

Spartanburg District Five 
James F. Byrnes High School 

Phase 2 - Academic Wing Addition 
Duncan, South Carolina 

 

 

WET-PIPE SPRINKLER SYSTEMS 21 13 13 - 4 of 20 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, 
and fitting materials, and for joining methods for specific services, service locations, 
and pipe sizes. 

2.2 STEEL PIPE AND FITTINGS 

A. Standard Weight, Galvanized and Black-Steel Pipe:  ASTM A 53/A 53M, Type E, 
Grade B.  Pipe ends may be factory or field formed to match joining method. 

B. Galvanized and Black-Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M, 
standard-weight, seamless steel pipe with threaded ends. 

C. Galvanized and Uncoated, Steel Couplings:  ASTM A 865, threaded. 

D. Galvanized and Uncoated, Gray-Iron Threaded Fittings:  ASME B16.4, Class 125, 
standard pattern. 

E. Malleable- or Ductile-Iron Unions:  UL 860. 

F. Cast-Iron Flanges:  ASME 16.1, Class 125. 

G. Steel Flanges and Flanged Fittings:  ASME B16.5, Class 150. 

H. Steel Welding Fittings:  ASTM A 234/A 234M and ASME B16.9. 

I. Grooved-Joint, Steel-Pipe Appurtenances: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Anvil International, Inc. 
b. Shurjoint Piping Products. 
c. Tyco Fire & Building Products LP. 
d. Victaulic Company. 

2. Pressure Rating:  175 psig (1200 kPa) minimum. 
3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping:  

ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; 
with dimensions matching steel pipe. 

4. Grooved-End-Pipe Couplings for Steel Piping:  AWWA C606 and UL 213, rigid 
pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous 
housing sections, EPDM-rubber gasket, and bolts and nuts. 

J. Steel Pressure-Seal Fittings:  UL 213, FM-approved, 175-psig (1200-kPa) pressure 
rating with steel housing, rubber O-rings, and pipe stop; for use with fitting 
manufacturers' pressure-seal tools. 
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1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Victaulic Company. 

 
2.3 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick 
or ASME B16.21, nonmetallic and asbestos free. 

1. Class 125, Cast-Iron Flat-Face Flanges:  Full-face gaskets. 

B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise 
indicated. 

C. Welding Filler Metals:  Comply with AWS D10.12M/D10.12 for welding materials 
appropriate for wall thickness and chemical analysis of steel pipe being welded. 

2.4 LISTED FIRE-PROTECTION VALVES 

A. General Requirements: 

1. Valves shall be UL listed or FM approved. 
2. Minimum Pressure Rating:  175 psig (1200 kPa). 

B. Check Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Anvil International, Inc. 
b. Clow Valve Company; a division of McWane, Inc. 
c. Crane Co.; Crane Valve Group; Crane Valves. 
d. Crane Co.; Crane Valve Group; Jenkins Valves. 
e. Crane Co.; Crane Valve Group; Stockham Division. 
f. Globe Fire Sprinkler Corporation. 
g. Groeniger & Company. 
h. Kennedy Valve; a division of McWane, Inc. 
i. Matco-Norca. 
j. Metraflex, Inc. 
k. Milwaukee Valve Company. 
l. Mueller Co.; Water Products Division. 
m. NIBCO INC. 
n. Potter Roemer. 
o. Reliable Automatic Sprinkler Co., Inc. 
p. Shurjoint Piping Products. 
q. Tyco Fire & Building Products LP. 
r. United Brass Works, Inc. 
s. Venus Fire Protection Ltd. 
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t. Victaulic Company. 
u. Viking Corporation. 
v. Watts Water Technologies, Inc. 

 

2. Standard:  UL 312. 
3. Pressure Rating:  250 psig (1725 kPa) minimum. 
4. Type:  Swing check. 
5. Body Material:  Cast iron. 
6. End Connections:  Flanged or grooved. 

C. Bronze OS&Y Gate Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Stockham Division. 
c. Milwaukee Valve Company. 
d. NIBCO INC. 
e. United Brass Works, Inc. 

2. Standard:  UL 262. 
3. Pressure Rating:  175 psig (1200 kPa). 
4. Body Material:  Bronze. 
5. End Connections:  Threaded. 

D. Iron OS&Y Gate Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. American Cast Iron Pipe Company; Waterous Company Subsidiary. 
b. American Valve, Inc. 
c. Clow Valve Company; a division of McWane, Inc. 
d. Crane Co.; Crane Valve Group; Crane Valves. 
e. Crane Co.; Crane Valve Group; Jenkins Valves. 
f. Crane Co.; Crane Valve Group; Stockham Division. 
g. Hammond Valve. 
h. Milwaukee Valve Company. 
i. Mueller Co.; Water Products Division. 
j. NIBCO INC. 
k. Shurjoint Piping Products. 
l. Tyco Fire & Building Products LP. 
m. United Brass Works, Inc. 
n. Watts Water Technologies, Inc. 

2. Standard:  UL 262. 
3. Pressure Rating:  250 psig (1725 kPa) minimum. 
4. Body Material:  Cast or ductile iron. 
5. End Connections:  Flanged or grooved. 
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E. Indicating-Type Butterfly Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Anvil International, Inc. 
b. Fivalco Inc. 
c. Global Safety Products, Inc. 
d. Kennedy Valve; a division of McWane, Inc. 
e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Shurjoint Piping Products. 
h. Tyco Fire & Building Products LP. 
i. Victaulic Company. 

2. Standard:  UL 1091. 
3. Pressure Rating:  175 psig (1200 kPa) minimum. 
4. Valves NPS 2 (DN 50) and Smaller: 

a. Valve Type:  Ball or butterfly. 
b. Body Material:  Bronze. 
c. End Connections:  Threaded. 

5. Valves NPS 2-1/2 (DN 65) and Larger: 

a. Valve Type:  Butterfly. 
b. Body Material:  Cast or ductile iron. 
c. End Connections:  Flanged, grooved, or wafer. 

6. Valve Operation:  Integral electrical, 115-V ac, prewired, single-circuit, 
supervisory switch indicating device. 

2.5 TRIM AND DRAIN VALVES 

A. General Requirements: 

1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

2. Minimum Pressure Rating:  175 psig (1200 kPa). 

B. Ball Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Affiliated Distributors. 
b. Anvil International, Inc. 
c. Barnett. 
d. Conbraco Industries, Inc.; Apollo Valves. 
e. Fire-End & Croker Corporation. 
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f. Fire Protection Products, Inc. 
g. Flowserve. 
h. FNW. 
i. Jomar International, Ltd. 
j. Kennedy Valve; a division of McWane, Inc. 
k. Kitz Corporation. 
l. Legend Valve. 
m. Metso Automation USA Inc. 
n. Milwaukee Valve Company. 
o. NIBCO INC. 
p. Potter Roemer. 
q. Red-White Valve Corporation. 
r. Southern Manufacturing Group. 
s. Stewart, M. A. and Sons Ltd. 
t. Tyco Fire & Building Products LP. 
u. Victaulic Company. 
v. Watts Water Technologies, Inc. 

2.6 SPECIALTY VALVES 

A. General Requirements: 

1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

2. Minimum Pressure Rating:  175 psig (1200 kPa). 
3. Body Material:  Cast or ductile iron. 
4. Size:  Same as connected piping. 
5. End Connections:  Flanged or grooved. 

B. Alarm Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. AFAC Inc. 
b. Globe Fire Sprinkler Corporation. 
c. Reliable Automatic Sprinkler Co., Inc. 
d. Tyco Fire & Building Products LP. 
e. Venus Fire Protection Ltd. 
f. Victaulic Company. 
g. Viking Corporation. 

2. Standard:  UL 193. 
3. Design:  For horizontal or vertical installation. 
4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure 

gages, retarding chamber, and fill-line attachment with strainer. 
5. Drip Cup Assembly:  Pipe drain without valves and separate from main drain 

piping. 
6. Drip Cup Assembly:  Pipe drain with check valve to main drain piping. 
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C. Automatic (Ball Drip) Drain Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. AFAC Inc. 
b. Reliable Automatic Sprinkler Co., Inc. 
c. Tyco Fire & Building Products LP. 

2. Standard:  UL 1726. 
3. Pressure Rating:  175 psig (1200 kPa) minimum. 
4. Type:  Automatic draining, ball check. 
5. Size:  NPS 3/4 (DN 20). 
6. End Connections:  Threaded. 

2.7 FIRE-DEPARTMENT CONNECTIONS 

A. Flush-Type, Fire-Department Connection: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. AFAC Inc. 
b. Elkhart Brass Mfg. Company, Inc. 
c. GMR International Equipment Corporation. 
d. Guardian Fire Equipment, Inc. 
e. Potter Roemer. 

2. Standard:  UL 405. 
3. Type:  Remote Post. 
4. Pressure Rating:  175 psig (1200 kPa) minimum. 
5. Body Material:  Corrosion-resistant metal. 
6. Inlets:  Coordinate with the local Fire Department for the connection type and 

size. 
7. Caps:  Brass, lugged type, with gasket and chain. 
8. Outlet:  With pipe threads. 
9. Number of Inlets:  Two (coordinate with local fire department). 
10. Outlet Location:  Bottom. 
11. Marking:  Similar to “AUTO SPKR." 
12. Finish:  Rough brass or bronze. 
13. Outlet Size:  NPS 4 (DN 100). 

2.8 SPRINKLER SPECIALTY PIPE FITTINGS 

A. Branch Outlet Fittings: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
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a. Anvil International, Inc. 
b. National Fittings, Inc. 
c. Shurjoint Piping Products. 
d. Tyco Fire & Building Products LP. 
e. Victaulic Company. 

2. Standard:  UL 213. 
3. Pressure Rating:  175 psig (1200 kPa) minimum. 
4. Body Material:  Ductile-iron housing with EPDM seals and bolts and nuts. 
5. Type:  Mechanical-T and -cross fittings. 
6. Configurations:  Snap-on and strapless, ductile-iron housing with branch outlets. 
7. Size:  Of dimension to fit onto sprinkler main and with outlet connections as 

required to match connected branch piping. 
8. Branch Outlets:  Grooved, plain-end pipe, or threaded. 

B. Flow Detection and Test Assemblies: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. AGF Manufacturing Inc. 
b. Reliable Automatic Sprinkler Co., Inc. 
c. Tyco Fire & Building Products LP. 
d. Victaulic Company. 

2. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

3. Pressure Rating:  175 psig (1200 kPa) minimum. 
4. Body Material:  Cast- or ductile-iron housing with orifice, sight glass, and integral 

test valve. 
5. Size:  Same as connected piping. 
6. Inlet and Outlet:  Threaded. 

 

C. Branch Line Testers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Elkhart Brass Mfg. Company, Inc. 
b. Fire-End & Croker Corporation. 
c. Potter Roemer. 

2. Standard:  UL 199. 
3. Pressure Rating:  175 psig (1200 kPa) minimum. 
4. Body Material:  Brass. 
5. Size:  Same as connected piping. 
6. Inlet:  Threaded. 
7. Drain Outlet:  Threaded and capped. 
8. Branch Outlet:  Threaded, for sprinkler. 
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D. Sprinkler Inspector's Test Fittings: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. AGF Manufacturing Inc. 
b. Triple R Specialty. 
c. Tyco Fire & Building Products LP. 
d. Victaulic Company. 
e. Viking Corporation. 

2. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

3. Pressure Rating:  175 psig (1200 kPa) minimum. 
4. Body Material:  Cast- or ductile-iron housing with sight glass. 
5. Size:  Same as connected piping. 
6. Inlet and Outlet:  Threaded. 

E. Adjustable Drop Nipples: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. CECA, LLC. 
b. Corcoran Piping System Co. 
c. Merit Manufacturing; a division of Anvil International, Inc. 

2. Standard:  UL 1474. 
3. Pressure Rating:  250 psig (1725 kPa) minimum. 
4. Body Material:  Steel pipe with EPDM-rubber O-ring seals. 
5. Size:  Same as connected piping. 
6. Length:  Adjustable. 
7. Inlet and Outlet:  Threaded. 

F. Flexible, Sprinkler Hose Fittings: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Fivalco Inc. 
b. FlexHead Industries, Inc. 
c. Gateway Tubing, Inc. 

2. Standard:  UL 1474. 
3. Type:  Flexible hose for connection to sprinkler, and with bracket for connection 

to ceiling grid. 
4. Pressure Rating:  175 psig (1200 kPa) minimum. 
5. Size:  Same as connected piping, for sprinkler. 
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2.9 SPRINKLERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Globe Fire Sprinkler Corporation. 
2. Reliable Automatic Sprinkler Co., Inc. 
3. Tyco Fire & Building Products LP. 
4. Victaulic Company. 
5. Viking Corporation. 

B. General Requirements: 

1. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing. 

2. Pressure Rating for Automatic Sprinklers:  175 psig (1200 kPa) minimum. 
3. Pressure Rating for High-Pressure Automatic Sprinklers:  250 psig (1725 kPa) 

minimum. 

C. Automatic Sprinklers with Heat-Responsive Element: 

1. Early-Suppression, Fast-Response Applications:  UL 1767. 
2. Nonresidential Applications:  UL 199. 
3. Characteristics:  Nominal 1/2-inch (12.7-mm) orifice with Discharge Coefficient K 

of 5.6, and for "Ordinary" temperature classification rating unless otherwise 
indicated or required by application. 

D. Sprinkler Finishes: 

1. Bronze. 
2. Painted. 

E. Special Coatings: 

1. Wax. 
2. Lead. 
3. Corrosion-resistant paint. 

F. Sprinkler Escutcheons:  Materials, types, and finishes for the following sprinkler 
mounting applications.  Escutcheons for concealed, flush, and recessed-type sprinklers 
are specified with sprinklers. 

1. Ceiling Mounting: Concealed heads with white cover plate. 
2. Sidewall Mounting:  Chrome-plated steel, one piece, flat. 

G. Sprinkler Guards: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
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a. Reliable Automatic Sprinkler Co., Inc. 
b. Tyco Fire & Building Products LP. 
c. Victaulic Company. 
d. Viking Corporation. 

2. Standard:  UL 199. 
3. Type:  Wire cage with fastening device for attaching to sprinkler. 

2.10 ALARM DEVICES 

A. Alarm-device types shall match piping and equipment connections. 

B. Water-Motor-Operated Alarm: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Globe Fire Sprinkler Corporation. 
b. Tyco Fire & Building Products LP. 
c. Victaulic Company. 
d. Viking Corporation. 

2. Standard:  UL 753. 
3. Type:  Mechanically operated, with Pelton wheel. 
4. Alarm Gong:  Cast aluminum with red-enamel factory finish. 
5. Size:  10-inch (250-mm) diameter. 
6. Components:  Shaft length, bearings, and sleeve to suit wall construction. 
7. Inlet:  NPS 3/4 (DN 20). 
8. Outlet:  NPS 1 (DN 25) drain connection. 

C. Water-Flow Indicators: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. ADT Security Services, Inc. 
b. McDonnell & Miller; ITT Industries. 
c. Potter Electric Signal Company. 
d. System Sensor; a Honeywell company. 
e. Viking Corporation. 
f. Watts Industries (Canada) Inc. 

2. Standard:  UL 346. 
3. Water-Flow Detector:  Electrically supervised. 
4. Components:  Two single-pole, double-throw circuit switches for isolated alarm 

and auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-
set, field-adjustable retard element to prevent false signals and tamperproof 
cover that sends signal if removed. 

5. Type:  Paddle operated. 
6. Pressure Rating:  250 psig (1725 kPa). 
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7. Design Installation:  Horizontal or vertical. 

D. Valve Supervisory Switches: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Fire-Lite Alarms, Inc.; a Honeywell company. 
b. Kennedy Valve; a division of McWane, Inc. 
c. Potter Electric Signal Company. 
d. System Sensor; a Honeywell company. 

2. Standard:  UL 346. 
3. Type:  Electrically supervised. 
4. Components:  Single-pole, double-throw switch with normally closed contacts. 
5. Design:  Signals that controlled valve is in other than fully open position. 

2.11 PRESSURE GAGES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. AMETEK; U.S. Gauge Division. 
2. Ashcroft, Inc. 
3. Brecco Corporation. 
4. WIKA Instrument Corporation. 

B. Standard:  UL 393. 
C. Dial Size:  3-1/2- to 4-1/2-inch (90- to 115-mm) diameter. 
D. Pressure Gage Range:  0 to 250 psig (0 to 1725 kPa) minimum. 
E. Water System Piping Gage:  Include "WATER" or "AIR/WATER" label on dial face. 
F. Air System Piping Gage:  Include retard feature and "AIR" or "AIR/WATER" label on 

dial face. 

PART 3 - EXECUTION 

3.1 SERVICE-ENTRANCE PIPING 

A. Connect sprinkler piping to water-service piping for service entrance to building.  
Comply with requirements for exterior piping in Division 21 Section "Facility Fire-
Suppression Water-Service Piping." 

B. Install shutoff valve, pressure gage, drain, and other accessories indicated at 
connection to water-service piping. 

C. Install shutoff valve, check valve, pressure gage, and drain at connection to water 
service. 
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3.2 WATER-SUPPLY CONNECTIONS 

A. Install shutoff valve, check valve, pressure gage, and drain at connection to water 
supply. 

3.3 PIPING INSTALLATION 

A. Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate 
general location and arrangement of piping.  Install piping as indicated, as far as 
practical. 

1. Deviations from approved working plans for piping require written approval from 
authorities having jurisdiction.  File written approval with Architect before 
deviating from approved working plans. 

B. Piping Standard:  Comply with requirements for installation of sprinkler piping in 
NFPA 13. 

C. Install seismic restraints on piping.  Comply with requirements for seismic-restraint 
device materials and installation in NFPA 13. 

D. Use listed fittings to make changes in direction, branch takeoffs from mains, and 
reductions in pipe sizes. 

E. Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller. 

F. Install flanges, flange adapters, or couplings for grooved-end piping on valves, 
apparatus, and equipment having NPS 2-1/2 (DN 65) and larger end connections. 

G. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff 
valve, and sized and located according to NFPA 13. 

H. Install sprinkler piping with drains for complete system drainage. 

I. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes 
when sprinkler piping is connected to standpipes. 

J. Install automatic (ball drip) drain valve at each check valve for fire-department 
connection, to drain piping between fire-department connection and check valve.  
Install drain piping to and spill over floor drain or to outside building. 

K. Install alarm devices in piping systems. 

L. Install hangers and supports for sprinkler system piping according to NFPA 13.  
Comply with requirements for hanger materials in NFPA 13. 

M. Install pressure gages on riser or feed main, at each sprinkler test connection, and at 
top of each standpipe.  Include pressure gages with connection not less than NPS 1/4 
(DN 8) and with soft metal seated globe valve, arranged for draining pipe between 
gage and valve.  Install gages to permit removal, and install where they will not be 
subject to freezing. 
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N. Fill sprinkler system piping with water. 

O. Install electric heating cables and pipe insulation on sprinkler piping in areas subject to 
freezing.  Comply with requirements for heating cables in Division 21 "Heat Tracing for 
Fire-Suppression Piping" and for piping insulation in Division 21 Section "Fire-
Suppression Systems Insulation." 

P. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals 
for Fire-Suppression Piping." 

Q. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 
requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve 
Seals for Fire-Suppression Piping." 

R. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-
Suppression Piping." 

3.4 JOINT CONSTRUCTION 

A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special 
fittings that have finish and pressure ratings same as or higher than system's pressure 
rating for aboveground applications unless otherwise indicated. 

B. Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller. 

C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, 
apparatus, and equipment having NPS 2-1/2 (DN 65) and larger end connections. 

D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and 
fittings before assembly. 

F. Flanged Joints:  Select appropriate gasket material in size, type, and thickness suitable 
for water service.  Join flanges with gasket and bolts according to ASME B31.9. 

G. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  
Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs 
and restore full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are 

corroded or damaged. 

H. Twist-Locked Joints:  Insert plain end of steel pipe into plain-end-pipe fitting.  Rotate 
retainer lugs one-quarter turn or tighten retainer pin. 

I. Steel-Piping, Pressure-Sealed Joints:  Join lightwall steel pipe and steel pressure-seal 
fittings with tools recommended by fitting manufacturer. 
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J. Welded Joints:  Construct joints according to AWS D10.12M/D10.12, using qualified 
processes and welding operators according to "Quality Assurance" Article. 

1. Shop weld pipe joints where welded piping is indicated.  Do not use welded joints 
for galvanized-steel pipe. 

K. Steel-Piping, Cut-Grooved Joints:  Cut square-edge groove in end of pipe according to 
AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel 
pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints. 

L. Steel-Piping, Roll-Grooved Joints:  Roll rounded-edge groove in end of pipe according 
to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join 
steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe grooved 
joints. 

M. Steel-Piping, Pressure-Sealed Joints:  Join Schedule 5 steel pipe and steel pressure-
seal fittings with tools recommended by fitting manufacturer. 

N. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials 
of both piping systems. 

3.5 VALVE AND SPECIALTIES INSTALLATION 

A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, 
controls, and specialties according to NFPA 13 and authorities having jurisdiction. 

B. Install listed fire-protection shutoff valves supervised open, located to control sources 
of water supply except from fire-department connections.  Install permanent 
identification signs indicating portion of system controlled by each valve. 

C. Install check valve in each water-supply connection.  Install backflow preventers 
instead of check valves in potable-water-supply sources. 

D. Specialty Valves: 

1. General Requirements:  Install in vertical position for proper direction of flow, in 
main supply to system. 

2. Alarm Valves:  Include bypass check valve and retarding chamber drain-line 
connection. 

3.6 SPRINKLER INSTALLATION 

A. Install sprinklers in suspended ceilings in center of narrow dimension of acoustical 
ceiling panels. 

B. Install dry-type sprinklers with water supply from heated space.  Do not install pendent 
or sidewall, wet-type sprinklers in areas subject to freezing. 

C. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on 
ceiling grid. 
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3.7 FIRE-DEPARTMENT CONNECTION INSTALLATION 

A. Install wall-type, fire-department connections. 

B. Install automatic (ball drip) drain valve at each check valve for fire-department 
connection. 

3.8 IDENTIFICATION 

A. Install labeling and pipe markers on equipment and piping according to requirements in 
NFPA 13. 

B. Identify system components, wiring, cabling, and terminals.  Comply with requirements 
for identification specified in Division 26 Section "Identification for Electrical Systems." 

3.9 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Leak Test:  After installation, charge systems and test for leaks.  Repair leaks 
and retest until no leaks exist. 

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning 
controls and equipment. 

3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems 
Acceptance" Chapter. 

4. Energize circuits to electrical equipment and devices. 
5. Coordinate with fire-alarm tests.  Operate as required. 
6. Coordinate with fire-pump tests.  Operate as required. 
7. Verify that equipment hose threads are same as local fire-department equipment. 

C. Sprinkler piping system will be considered defective if it does not pass tests and 
inspections. 

D. Prepare test and inspection reports. 

3.10 CLEANING 

A. Clean dirt and debris from sprinklers. 

B. Remove and replace sprinklers with paint other than factory finish. 

3.11 PIPING SCHEDULE 

A. Piping between Fire-Department Connections and Check Valves:  Galvanized, 
standard-weight steel pipe with grooved ends; grooved-end fittings; grooved-end-pipe 
couplings; and grooved joints. 
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B. Sprinkler specialty fittings may be used, downstream of control valves, instead of 
specified fittings. 

C. Wet-pipe sprinkler system, NPS 2 (DN 50) and smaller, shall be one of the following:  

1. Standard-weight, black-steel pipe with threaded ends; uncoated, gray-iron 
threaded fittings; and threaded joints. 

2. Standard-weight, galvanized-steel pipe with threaded ends; galvanized, gray-iron 
threaded fittings; and threaded joints. 

3. Standard-weight, black-steel pipe with plain ends; uncoated, plain-end-pipe 
fittings; and twist-locked joints. 

4. Standard-weight, galvanized-steel pipe with plain ends; galvanized, plain-end-
pipe fittings; and twist-locked joints. 

5. Standard-weight, black-steel pipe with cut- or roll-grooved ends; uncoated, 
grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; 
and grooved joints. 

6. Standard-weight, galvanized-steel pipe with cut-grooved ends; galvanized, 
grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; 
and grooved joints. 

7. Standard-weight, black-steel pipe with plain ends; steel welding fittings; and 
welded joints. 

D. Standard-pressure, wet-pipe sprinkler system, NPS 2-1/2 to NPS 6 (DN 65 to DN 150), 
shall be one of the following:  

1. Standard-weight, black-steel pipe with threaded ends; uncoated, gray-iron 
threaded fittings; and threaded joints. 

2. Standard-weight, galvanized-steel pipe with threaded ends; galvanized, gray-iron 
threaded fittings; and threaded joints. 

3. Standard-weight, black-steel pipe with cut- or roll-grooved ends; uncoated, 
grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; 
and grooved joints. 

4. Standard-weight, galvanized-steel pipe with cut-grooved ends; galvanized, 
grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; 
and grooved joints. 

5. Standard-weight, black-steel pipe with plain ends; steel welding fittings; and 
welded joints. 

3.12 SPRINKLER SCHEDULE 

A. Use sprinkler types in subparagraphs below for the following applications: 

1. Rooms without Ceilings:  Upright sprinklers. 
2. Rooms with Suspended Ceilings:  Concealed sprinklers. 
3. Wall Mounting:  Sidewall sprinklers. 
4. Spaces Subject to Freezing:  Upright, pendent, dry sprinklers; and sidewall, dry 

sprinklers as indicated. 

B. Provide sprinkler types in subparagraphs below with finishes indicated. 

1. Concealed Sprinklers:  Rough brass, with factory-painted white cover plate. 
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2. Flush Sprinklers:  Bright chrome, with painted white escutcheon. 
3. Recessed Sprinklers:  Bright chrome, with bright chrome escutcheon. 
4. Upright Pendent and Sidewall Sprinklers:  Chrome plated in finished spaces 

exposed to view; rough bronze in unfinished spaces not exposed to view; wax 
coated where exposed to acids, chemicals, or other corrosive fumes. 
 
 

END OF SECTION 21 13 13 
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SECTION 22 00 01 – PLUMBING 
 
CONTRACTOR QUALIFICATIONS:             
All Plumbing Contractors shall meet the following minimum criteria.  This criteria shall be 
part of the contract bid documents. 
 
1.  Contractors shall have been in business a minimum of five (5) years from the 

duration of the project consecutively under their current name and current registration 
with the SC Secretary of State. 

 
2.  Contractors shall have experience in the construction of school projects in the State 

of SC and Greenville County Schools. A list of at least five (5) completed SC schools 
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projects of similar scope and size, which shall be submitted before issuance of a 
purchase order. 

 
3.  Contractors shall be individually bondable in the state of South Carolina by a surety in 

accordance with AIA-201.  
 
4.  Contractors, its principal operators, license holders, or corporate shareholders shall 

not have been involved in bankruptcy proceedings in the contracting business within 
the last ten (10) years or be involved in pending actions concerning bankruptcy in the 
contracting business. 

 
GENERAL PROVISIONS: 
The Instructions to Bidders, General Requirements, General Conditions of the Contract 
and the Supplementary General Conditions shall form a part of the specifications for this 
work insofar as they apply to these Plumbing Specifications. 
 
A. The scope of work to be provided under these specifications includes the 

furnishing, delivering, unloading, handling, erection, adjusting, and testing of all 
materials, equipment and apparatus which are required for the completion and 
correct operation in all respects of the plumbing system as indicated on the drawings 
and specified herein. 
 

B. Certified vendor shop drawings shall be utilized for dimensions, connections, etc. of 
all equipment.  Contractor shall refer to architectural drawings for exact building 
dimensions, construction details, etc. 

 
C. The Contractor shall be responsible for coordination with all disciplines at the job site 

to insure proper installation of the system with no interferences and with proper 
clearance.  The progress of the work shall conform with and not delay the work of 
other trades.  The entire installation shall be completed as soon as the condition of 
the building will permit. 

 
D. All equipment shall be installed in strict accordance with manufacturer’s 

recommendations and instructions unless noted otherwise.  These instructions shall 
be considered as a part of these specifications. 

 
E. Full opportunity shall be given to the Architect/Engineer to make any inspections as 

desired, of all phases of construction and equipment.  Any work which is being 
improperly installed may be rejected as specified in the General Conditions. 

   
F. All plumbing equipment and materials delivered and accepted for subject job, shall 

become the responsibility of the contractor.  He shall be liable in the event of theft, 
loss, destruction, etc.  All materials shall be properly protected from weather, 
moisture, or damage in any way. 
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G. Pipe routing shall conform as close as possible to locations as indicated on the 
contract drawings.  Additional offsets, fittings, etc., required due to conflicts with 
trades and /or to meet field conditions shall be furnished and installed as necessary.  

 
H. All bidders shall visit the job site and familiarize themselves with existing job 

conditions, as no extra cost will be allowed because of additional work necessitated 
or changes in plans required by job conditions, unless same is brought to the 
attention of the Architect prior to receipt of bids. 

 
I. Quality of the Work: 

With the installation of all aboveground piping and all accessories, the fit and finish 
shall be in accordance with a high standard of skilled craftsmanship, and with 
established standards of the traders and shall be neatly mounted square and plumb 
to the building surfaces and structures. 
 

J. Unless indicated otherwise on the plans, all above ground piping and accessories 
shall be installed concealed in the walls or above ceilings.  Any wall mounted piping 
and accessories indicated to be exposed shall have an approved sheet metal cover, 
painted to match the adjacent surfaces. 

 
K. At any connections to existing piping systems, contractor shall verify invert and 

location of connections prior to routing any pipe. 
 

SHOP DRAWINGS: 
After award of the contract, the successful contractor shall submit shop drawings of all 
items of equipment. They shall be submitted as noted under the General Requirements 
section of these specifications.  Except under special permission, orders shall not be 
placed until shop drawings have been reviewed by the Engineer. Shop drawings shall be 
project specific; generic submittals shall not be accepted. 
 
An electronic PDF will be acceptable, but must also have at least one paper copy 
submitted to the engineer. Electronic copy alone is unacceptable. Paper copy must be 
prepared and printed by the submitting vendor.   
 
Where required by local code officials, provide manufacturer’s equipment installation 
literature. 
   
RECORD DRAWINGS: 
Mark any changes in pipe routing, equipment, or deviations from Contract Drawings on 
clean set of prints; deliver to Architect for transmittal to Owner at completion of contract. 
 
SUBSTITUTE EQUIPMENT: 
A. In the event the Contractor substitutes any equipment or materials in lieu of that 

indicated on the drawings and specified:  any change in service connections 
(electrical, structural, piping, controls, drains, fire protection, etc.) or any related 
items, shall require the Contractor to make all necessary coordination changes.  The 
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Contractor shall insure that the changes do not alter the system functions as 
intended with original equipment. 

 
B. The substitute manufacturers listed in these specifications shall be acceptable 

substitutes if they meet the specifications in all respects. 
 
C. All materials and equipment shall be new and shall conform to the grade, quality, and 

standards of those specified. 
 
D. Design of the system is based on installation of specified materials and equipment.  

Other materials and equipment may be used if approval is secured from the 
Engineer prior to bidding.  Approvals granted will be issued by addenda to 
specifications.  Such requests for consideration must be made ten (10) days prior to 
bid date. 

 
ACCEPTANCE AND COMPLETION: 
A. Upon completion of the job, the contractor shall furnish to the owner, in a ring binder, 

three complete sets of all equipment instructions, including: guarantees, operation, 
maintenance, and installation data. Contractor shall also provide the information 
listed above in electronic PDF format, on a portable flash drive. 

 
B. The job shall not be considered complete until all systems have been shown to the 

satisfaction of the Architect/Engineer to function properly and consistently.  
  
C. All equipment and material shall be thoroughly cleaned and spot painted as required. 
 
GUARANTEE: 
The Contractor shall guarantee the entire system for one full year from date of 
substantial completion.  This guarantee shall include all materials and labor as required 
to correct any deficiencies or maintain any equipment.  The cost of said guarantee shall 
be a part of the original contract bid and shall not bear any extra expense to the Owner.  
Any adjustments or corrections made within the year of guarantee shall be equal to the 
quality of materials and workmanship originally called for and shall be subject to 
inspection and acceptance by the Architect/Engineer. 
 
ELECTRICAL: 
Power wiring to all motors, water heaters, and electric water coolers shall be provided by 
other divisions.  Starters shall be furnished by the Plumbing Contractor (see electrical 
drawings for power service required); all control wiring by Plumbing Contractor. 
 
STERILIZATION: 
The completed water system shall be sterilized by filling the entire system beginning at 
the meter connection with a solution of 50 PPM Chlorine, allowing the solution to flow 
through the system until a residual is established at all water taps.  Allow the solution to 
remain in the system a minimum of twenty-four (24) hours. Completely flush the system 
with city water prior to placing in operation. Final approval shall not be issued until two 
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water samples taken 24 hours apart are analyzed and approved by a South Carolina 
Dept. of Health and Environmental Control certified laboratory.  Lab fees shall be paid 
for by the Plumbing Contractor. 
 
PERMITS AND FEES: 
The Contractor shall obtain and pay for all permits required, give all legal notices and 
pay all fees for utility connections, for inspections, for back flow protection certification or 
as otherwise required for the work.  
 
PHASING: 
Refer to construction phase schedule requirement in section 1010 for schedule of the 
work. 
 
CODE: 
The entire Plumbing System shall be installed in accordance with the standards 
prescribed by the SC Office of School Facilities Planning and Construction Guide, 
International Plumbing Code, International Fuel Gas Code, and other applicable local 
codes.  System shall comply with all requirements of the S.C. Department of Health and 
Environmental Control.  Where specified materials and methods exceed minimum Code 
requirements, the drawings and specifications shall supersede the Code. 
 
ANCHOR BOLTS:  
Provide all necessary anchor bolts for placing in form work before concrete is poured.  
Bolts shall be of suitable type for load and purpose and shall be accurately spaced. 
 
CUTTING AND PATCHING: 
The Contractor shall do all necessary cutting of walls, floors, partitions, roof, etc., to 
properly install his work.  Care should be exercised in cutting to avoid unnecessary 
damage.  Cutting shall be accomplished with sawing and drilling actions, not hammer 
and chisel. Some cutting may be executed by the General Contractor; see architectural 
drawings for extent of General Contractor cutting. 
 
PAINTING: 
Any exposed metal installed by this contractor (except where concealed above the 
ceiling or located in a mechanical mezzanine) which is not insulated, galvanized or 
previously painted shall be properly prepared and cleaned and given a zinc rich prime 
coat and a final coat of black protective enamel. 
 
Unless noted otherwise, all gas pipe (regardless of location) shall be painted as 
indicated above except the color shall be yellow. 
 
SEWER AND WATER MAIN CONNECTIONS: 
Sewer:  Connect to the existing sewer mains provided by the civil contract, as indicated 
on plumbing plans. 
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Water:  Connect to the 4” service line 5’ outside the building as indicated on the 
plumbing plans. 
 
Storm Drainage:  Connect to site storm drains 5’ outside of the building. Continuation 
shall be by other divisions. 
 
CONCEALED PIPE: 
In general, all piping in floors, ceilings, and walls of finished spaces shall be run 
concealed.  Cooperate with other trades in layout of chases and concealment of piping.  
Chases will be provided as the building progresses.  This Contractor shall designate 
required chases, and failure to designate chases shall require this Contractor to cut and 
patch same. 
 
UNDERGROUND PIPE: 
Underground pipe shall be at depth to avoid action of freezing and frost, and not less 
than 30” deep, or as directed by Architect.  Pipe under floors shall not undermine 
footings. 
 
SEWER AND WATER SEPARATION: 
Sewer and water separation on outside water and sewer piping shall be 10’ horizontally 
or 18” vertically. 
 
EXCAVATION AND BACKFILLING: 
Contractor shall execute all excavation of trenches required for the work specified herein 
and after the work is in place shall backfill, with clay or sand first and black earth on top.  
Thoroughly tamp all earth. 
 
All surplus earth shall be removed by Contractor from building and disposed of on site as 
directed by Architect.  Provide necessary shoring for protection of trenches. 
 
Trench backfill shall be compacted to 90% in non-traffic areas and 95% in traffic, floor 
slabs, and paved areas, based on Standard Proctor Test (ASTM 698).  Backfill shall be 
tamped in a maximum of 12” layers. 
 
UTILITY PIPING IDENTIFICATION: 
For all outside underground piping; one foot (1 ft.) below grade and directly above each 
underground pipe, lay a polyethylene marking tape in the trench during the backfill.  The 
tape shall be inscribed with a warning of “caution, underground piping below”. 
Additionally, adjacent to each plastic pipe and at the same elevation as the pipe, lay a 
single strand, 14 gauge, copper wire for signal location.  Terminate the wire (from both 
directions) at the building foundation and at the entrance to the valve pit so that it will be 
accessible for connection to signal generator. 
 
LEAD FREE (POTABLE WATER): 
All piping, fitting, valves, accessories, and materials in use for domestic potable water 
service shall meet the definition of "lead-free" as defined by the Safe Water Drinking Act, 
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Section 1417.  Lead content shall not be more than 0.25% of the wetted surface 
material. 
 
PIPING MATERIALS:  
A. Underground Drain, Sewer, & Vents (PVC) (except drains serving water heaters, 

boilers, and kitchens shall be cast iron, where noted on the plumbing drawings): 
 

All underground sanitary drains, vents, and storm drains shall be PVC, Schedule 40, 
plastic DWV piping and fittings.  Pipe shall conform to ASTM D-2665 or D-1785, 
Standards and shall bear NSF seal of approval.  Solvent cement shall conform to 
ASTM standard D-2564-88 and with purple primer ASTM F656.  Pipe shall be 
installed per ASTM-2321. 
 

B.   Underground Drain and Sewer, & Vents (Cast Iron): (Where noted on the plumbing 
drawings for underground drains serving boilers, water heaters, and kitchens): 
All underground sanitary drains, vents, and storm drains shall be service weight, cast 
iron pipe and fittings.  Pipe and fittings shall be asphaltum dipped, both inside and 
out. 
 
Pipe shall conform to ASTM-A-888 and CISPI-301 standards with latest revisions.  
All pipe and fittings shall be made in the United States, marked with the collective 
trademark of the Cast Iron Soil Pipe Institute and listed by NSF International. 
 
Cast iron below grade shall be bell and spigot.  Pipe shall conform to ASTM-A-74 
and A112.5.1 with latest revisions. 

 
Pipe shall be manufactured by Charlotte, Tyler or ABI. 
 

C. Above Ground Drain and Vents (Cast Iron):  
All above ground sanitary drains, vents, downspouts, and storm drains shall be 
service weight, cast iron pipe and fittings.  Pipe and fittings shall be asphaltum 
dipped, both inside and out. 
 
Cast iron above grade shall be No-Hub pipe and fittings.  Pipe shall conform to 
ASTM-A-888 and CISPI-301 standards with latest revisions.  All pipe and fittings 
shall be made in the United States, marked with the collective trademark of the Cast 
Iron Soil Pipe Institute and listed by NSF International. 
 
All sanitary drains and vents 1¼” and smaller, shall be Type “L” copper with sweat 
joints and wrought fittings (ASTM - F1476, ASTM - 1548). 
 
Pipe shall be manufactured by Charlotte, Tyler or ABI. 
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D. Outside Sewer: 
Outside underground sewer and waste pipe, from a point 5’ outside of the building, 
shall be Schedule 40 PVC DWV pipe conforming to ASTM D-2665 and ASTM D-
1785. 
 
Pipe shall be installed per ASTM D-2321. 
 

E. Potable Water Piping (copper): 
Water pipe shall be copper unless noted otherwise: 
 
Unless noted otherwise, water piping below grade or under the concrete floor slab 
shall be Type “K” hard copper tubing with wrought sweat fittings.   
 
All water piping within the building and above ground shall be Type “L” hard copper 
tubing with wrought sweat fittings. 

 
 Fittings and tubing shall conform to ASTM B 88. 
 
F. Gas Piping:  
 Provide schedule 40 PVC conduit for any underground pipe below the floor slab.  
 

Paint all exposed gas piping.  See PAINTING section of these specifications. 
 

 Pipe: 
 1.  Aboveground: 

Pipe Schedule 40, steel pipe complying with ANSI Standard B36.10-1970, 
ASTM A-53 or A106 
            
2” and smaller: 
inside the building; socket welded joints  

      outside the building; threaded and screwed joints  
 

2 1/2” and above: 
inside and outside the building; welded and flanged joints 
 

2.     Underground: 
  All pipe sizes shall be medium density, polyethylene ASTM #D-2513, (natural 

gas rated). Joints shall be heat fused socket or butt welded. Pipe shall be 
provided by the local gas utility if available.  

  All pipe, fittings, couplings, and accessories shall meet the requirements of the 
local gas utility authorities as well as building code officials. 

 
 Valves: 

1. General Service:  400 pound WOG, full port, bronze body, screwed end, rated for 
natural gas service, U.S. made: Crane, Hammond, Grinnell, Nibco, Stockham, 
Milwaukee, Apollo 
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2. Pressure Reducing Valves (or valve assemblies) shall comply with ANSI Z21.18 

(appliance regulators) or ANSI Z21.80 (line regulators).  Provide overpressure 
protection device (OPD) as required by ANSI Z21.18 or ANSI A21.80.  Where 
vents are required, pipe to the outside. 
 
Pressure Reducing valves shall be sized for 1 psi inlet pressure for 2 psi meter 
systems or 1.5 psi inlet pressure for 5 psi meter systems. 
 

  Appliance Connections:  
  At each appliance, provide a 6” dirt leg, strainer, and a service valve.  Provide 
pressure regulators (where required). 

 
Testing: 
Refer to Pipe Testing section of these specifications.  

 
G. Acid Waste: 
 1) Polypropylene (underground and waste risers):  

All acid waste piping and fittings shall be schedule 40 polypropylene, Type II, 
ASTM D2843 and ASTM F1412 and D4101, with heat fused joints below 
ground and mechanical or heat fused joints above ground. At connections to 
standard sewer pipe provide an acid “Y” in the main run, connected with heavy 
duty no-hub connector couplings. 
 
Aboveground pipe shall be flame retardant. 
 
Approved Manufacturers:  IPEX Enfield (electrofusion) or Labline (mechanical 
joint), GSR “FUSESEAL”, Orion, Zurn 

 
      2) Polyvinylidene Fluoride (PVDF) (above ceiling vent piping): 

Above ceiling acid waste and venting will be PVDF.  Joints shall be heat fused 
or mechanical joints.  Mechanical joints shall have stainless steel bands, bolts, 
nuts, and washers.   
 
PVDF resin shall meet ASTM D3222.  Pipe shall meet UL 723, and be rated per 
ASTM E-84 for flame (5) and smoke (35). 
 
Approved manufacturers:  Orion, Zurn, GSR, GF Fuseseal, IPEX Plenumline 

 
H. Acid Waste – CPVC Option: 

At the contractors option, underground and above ground acid waste piping may be 
plenum rated, CPVC piping. 
 
Drainage systems for corrosive chemical or acid waste shall be manufactured from 
CPVC Type IV, minimum ASTM Cell Classification 23447. System pipe and fi ttings 
shall be manufactured in accordance with ASTM F 2618 and certified by NSF 
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International for use in corrosive waste drainage systems.  Pipe and fittings tested 
dry shall be Listed by ICC-ES PMG to ASTM E84/UL723 having a flame spread of 
less than 25 and smoke developed index of less than 50 and Listed by Underwriters 
Laboratories of Canada to CAN/ULC S102.2 having a flame spread of less than 25 
and smoke developed index of less than 50 as designated on the pipe marking or 
fitting package labeling.  All pipe markings shall be accompanied by a yellow stripe 
for identification as CPVC chemical waste drainage system.  All fittings shall be 
CPVC drainage patterns meeting the applicable requirements of ASTM D 3311 or 
the manufacturer’s specifications.   
 
Joining method for pipe and fittings shall be solvent cement welding. Solvent 
cement shall be a “one-step” primerless type CPVC cement specially formulated for 
resistance to corrosive chemicals and manufactured in accordance with ASTM F 
2618 and F 493.  All pipe, fittings, and cement shall be supplied together as a 
complete system with a Lifetime Warranty 
 
Approved Manufacturers:  Spears “LabWaste”, or prior approved equal. 

 
PIPE JOINTS: 
A. Cast Iron Pipe:  

Underground:  Joints shall be secured with electrometric compression gaskets.  
Gasket joints shall be made with neoprene seal with hub and spigot pipe.  Gaskets 
shall meet ASTM C 564 and Cast Iron Soil Pipe Institute Standards. 
 
Above Ground Sewer and Vent:  Joints shall be made with No-Hub neoprene 
gaskets and stainless steel retaining sleeves.  Gaskets and sleeves shall meet  
 
ASTM C 564, ASTM C 1277, CISPI 310, and Cast Iron Soil Pipe Institute Standards.  
Couplings shall bear the NSF trademark. 
 
Downspouts:  Joints shall be made with heavy duty No-Hub couplings. Clamps, 
straps, and shields shall be 304 stainless steel. Coupling shall comply with ASTM-
1540, 1277, and 540, and shall be tested at 15psi minimum pressure.  Couplings 
shall be by Mission, Ideal, Clamp-all or Husky. 

 
B. Copper Pipe: 
 Shall be cut true and square.  Shall be reamed inside and ends shall be polished 

outside with emery cloth where it enters fittings.  All fittings shall be polished inside 
and coated with a flux as recommended by the solder manufacturer.  All solder shall 
be lead free. 

C. PVC Pipe (Drain and Waste):   
Pipe shall be assembled with solvent joints in accordance with ASTM 2855 latest 
revisions. Solvent cement shall conform to ASTM Standard D 2564-88, and with 
purple primer ASTM F656. 

 



                                 McMillan Pazdan Smith Architecture                                                         Spartanburg District Five 
                                 MPS Project No. 020420.00                                                          James F. Byrnes High School 
                                 CBE Job # 2037                                                                   Phase 2 – Academic Wing Addition 

06/01/22; GMP Set                                                                                      Duncan, South Carolina 

                                 

 
SECTION 22-00-01- PLUMBING 

Page 12 of 28 

 
 
 

D. Acid Waste 
 Polypropylene: 

Underground joints shall be electric heat fused with an internal resistance wire coil.  
The electrical power unit shall have automatic timing controls and coil continuity 
check. 

 
Above ground joints shall have stainless steel, No-Hub couplings or mechanical joint 
no-hub couplings provided by the manufacturer. 
 
PVDF: 
Grooved ends with No-Hub clamps.  Joints shall have stainless steel couplings 
provided by the manufacturer. 

E.   Existing or Dissimilar Materials DWV Pipe Connections: Connections to existing 
sewer, or connections between dissimilar pipe materials shall be made with extra- 
heavy duty No-Hub couplings. Clamps, straps, and shields shall be 304 stainless 
steel. Shields shall be 28 ga. minimum. Coupling shall comply with ASTM-1540, 
1277, and 540, and shall be rated at 27 psi minimum test pressure (6”dia.), and 
torqued to 80 in.-lbs. or above.  

      Couplings shall be Fernco 5000 RC Strong Back, Clamp-All 120, or Husky 4000. 
 
PIPE TESTING: 
The entire sanitary, drainage, vent, and water systems shall be tested by the Contractor 
in the presence of and to the satisfaction of the local Plumbing Inspector and  
representative of the Architect/Engineer, in compliance with the State and Local Code 
regulations. 
 
Contractor shall make all necessary preliminary tests to be sure that the piping system 
are tight, then he shall notify the Architect that the tests are ready for inspection.  The 
Architect/Engineer will then advise the Contractor when the test is to be demonstrated 
for approval.  No work shall be covered until approved by the local plumbing inspector 
and/or Architect/Engineer. 
 
Do not pressure test any portion of any existing system with the new system. 
 
A. Inside Drainage and Vent System – The drainage and vent system shall be tested to 

a 10’ head of water above the top fixture of a fixture group.  The water shall be kept 
in the system, or in the portion under test, for at least 15 minutes before the 
inspection starts; the system shall be tight at all points. 
 
Final Drainage and Vent Test:  The final test on the drainage and vent system shall 
be a visual smoke test using a pungent smoke.  Prior to the smoke test, all fixtures 
must be installed and all traps filled with liquid.  Once the drainage and vent system 
is filled with smoke, the vent outlets shall be closed and the system shall be 
pressurized to 1" water column for at least 15 minutes.  Once pressurized, a visual 
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inspection shall be performed on the system to verify no smoke is visible inside the 
building. 

 
B. Potable Water Piping (Copper):  

Copper Piping - Shall be tested to 150 psi by hydrostatic pressure before they are 
covered, and shall remain absolutely tight for a period of at least (2) hours. 
 

C. Outside Sewer – Test outside sewer pipe for leakage when required by DHEC 
officials. 

 
D. Gas Piping – Shall be tested as required by the International Gas Code, but not less 

than 60 psi for 2 hours.  Contractor shall furnish a letter certifying that all gas piping 
has been installed and tested in accordance with the International Gas Code. 

 
Provide a letter to the engineer certifying that all gas pipe has been tested in 
accordance with the Standard Gas Code. The letter shall include date tested, 
pressure, duration, and witnesses. 

 
E. Sewer Camera Test:  
 Plumbing contractor shall contract with a third party testing agency approved by the 

owner to record the condition of the sewer mains, after backfill and compaction, but 
prior to the pouring of the concrete floor slab.  The sewer mains to be tested shall be 
as indicated on the Camera Test Detail on the plumbing plans. 

  
 Camera inspection shall include color videotape with audio commentary.  Sewer 

mains shall be flushed with water before testing to remove all debris. Water shall be 
running through the pipe during testing.  Any damage, obstructions, water pooling, or 
other deficiencies shall be noted by audio on the tape with the pipe position noted.  
At the beginning and ending of each sewer main test the camera sensor locator shall 
be used to note the vertical position.  The videotape and a summary sheet shall be 
submitted to the owner noting each sewer main test (keyed to the camera test 
detail), beginning vertical position, ending vertical position, distance traveled, and 
any objects or damage to pipe and their location. 

 
PIPING VALVES: 
All valves shall be of the brass, lead free, 125 lb. W.S.P. class.  Valves shall be installed 
with handles turned up where possible and not below the horizontal position. 
 
All above ceiling service valves shall have the location indicated on the ceiling tile 
directly below the valve with a ¾” diameter red dot. 
 
General service valves shall be ball type. 
 
Ball Valves shall be 600 lbs. WOG, two-piece full port: 
Milwaukee, Crane, Apollo, Nibco, Stockham, Hammond, Grinnell, Kitz 
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Gate Valves: 
Stockham B-100 or B-108, Nibco T-111 or S-111, Crane #428 or #1334 
Hammond #IB640 or IB635, Milwaukee #148 or 149, Grinnell #3010 
Apollo #101T,  Kitz #807 
 
Throttling valves shall be globe type: 
Stockham B-22 or B-24, Nibco T-235-Y or S-235-Y, Crane #7 or #1310 
Hammond #IB413T or #IB423, Milwaukee #590 or 1590, Kitz #811 or #812 
Grinnell #3240, Apollo #121T 
 
Check valves shall be: 
Stockham B-319 or B-320, Nibco T-413-B or S-413-B, Crane #37 or #1342 
Hammond #IB940 or IB941, Milwaukee #509 or 1509, Grinnell #300 
Apollo #161T, Kitz #822T or 823T 
 
PIPE LABELS:  Provide a color coded name tag for each pipe system.  In mechanical 
room labels shall be 25’o.c.; above ceilings, pipe labels shall be 75’o.c.  Pipe labels shall 
be as follows: 

a.  Potable hot water 
b.  Potable hot water return 
c.     Potable cold water 

 
SHOCK ABSORBERS: 
Provide water hammer arrestors at each water closet or group of water closets and 
elsewhere as noted on the drawings.  Arrestors shall be certified per P.D.I. Standard 
WH-201 or ASSE 1010. 
 
Arrestors shall be sized as follows: 

1-3  Flush valves – Size “B” 
    4-6 Flush valves – Size “C” 
   7-11 Flush valves – Size “D” 
  12-15 Flush valves – Size “E” 
   16-33 Flush valves – Size “F” 
 
Specified:   Sioux Chief 
Substitute:  Josam, Zurn, Wade, Smith, PPP 
 
REDUCERS: 
Changes in pipe sizes shall be made with reducer or reducer fittings.  No bushing shall 
be used, except where specifically called for, or with special permission. Changes from 
bell and spigot cast iron pipe to screw pipe shall be made with cast iron threaded 
reducers, caulked into hub. 
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ROOF OPENINGS AND FLASHINGS: 
Flashings for plumbing vent stacks through the built-up roof shall be made up from 4 lb. 
sheet lead, extending 18” away from outside of pipe and up to top of stack, with not less 
than 1” turned down into top of stack.   
Single ply roofs shall have flashing furnished by the roofing manufacturer. 
 
Flashings for plumbing vent stacks through the metal roof shall be “DEK-tite” by 
American Buildings Co. flexible seals furnished by this division but installed by the 
roofing contractor.   
 
Vent stacks shall extend 8” above the roof line. 
 
Do not install a vent within 10 ft. of an air intake device. 
 
PIPE SLEEVES AND PLATES: 
Water piping passing through walls, ceilings, floors, in or under concrete slabs, beams, 
or any portion of the building structure, shall be free to expand and contract and shall not 
be embedded in plaster, concrete or masonry.  Such piping shall be provided with steel 
sleeves or thimbles when passing through concrete or masonry walls, ceilings, floors or 
beams, and such sleeves or thimbles shall be at least three-eighths (3/8) inch larger 
than the outside diameter of the pipe plus the insulation.  Annular spaces between 
sleeves and pipes in the floor slab shall be filled or caulked with a non-hardening mastic. 
 
Sleeves for insulated pipe shall be of sufficient size to allow the insulation to continue 
through the partition. 
 
Exposed pipes shall be fitted with chrome plated steel escutcheon plates. 
 
FIRE STOPPING: 
1. All pipe penetrations of a fire rated wall, partition or floor shall be secured against the 

passage of smoke and fire with a UL listed assembly. 
 
2. Steel piping which is not subject to expansion and contraction shall be grouted solid 

into the wall (UL Fire Resistance Directory, 1996, System #CAJ1001).  This piping 
shall include storm drains, waste, sewer and venting. 

 
3. Steel and copper piping which is subject to expansion and contraction because of 

carrying a fluid, under pressure, of varying temperatures shall be protected with a 
steel sleeve (schedule 10) around the pipe grouted solid into the wall, floor or 
partition and also sealed with UL approved fire stop materials.  The firestop method 
shall not lock the insulation or pipe against movement.  See details on the drawings. 

 
HANGERS AND SUPPORTS: 
All piping, whether exposed or concealed, shall be substantially supported and made 
secure.  Refer to Code and to pipe manufacturer’s recommendations for hanger 
intervals. For acid pipe refer to manufacturer recommendations for hanger interval. 
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All cold and hot water piping shall be suspended by means of iron rods and hangers 
similar to Anvil Fig. CT-69, CT-65, or 260 with insulation saddles. 
Drain, waste, and steel vent piping shall be supported by iron rods and wrought iron 
hangers similar to Anvil Fig. 260. 
 
Piping underground shall be installed on firm footing and be well supported as not to sag 
from settling of earth backfill. 
 
Plumbing Contractor shall provide angle iron between joists where required for 
attachment of hanger rods. 
 
Hanger attachments to fire protected steel shall be mounted prior to spray application of 
the fire protection. 
 
ANTI-FREEZE WALL HYDRANTS: 
Hydrants shall be self-draining, with vacuum breaker, ¾” size, with rough chrome plated 
face and loose key. Hydrant shall meet ASSE 1052 standards. Supply line to be 
concealed in wall on the warm side of the insulation and roughed-in as concrete block is 
laid.  Hydrants shall be set 18” above finished grade.  Each shall have a key secured to 
the hydrant with an 8” long brass chain. 
 
Specified:   Woodford Model 67       
Substitute:   Zurn, Josam, Mifab, Watts, Prier 
 
ROOF HYDRANTS: 
Hydrants shall be self-draining, 1” inlet size, double check backflow, integral vent, with 
lockable handle and 1/8” drain. Hydrant shall meet ASSE 1052 standards.   
 
Provide hydrant with roof mounting system to include hydrant support, under-deck flange 
kit, wet seals at hydrant support, EPDM boot covers. Provide factory shims as required 
to match roof slope. 
 
Hydrant shall automatically drain when shut off, even with hose attached. 
 
Specified:   Woodford Model RHY2-MS       
Substitute:   Zurn, Josam, Mifab, Watts, Prier 
 
HOSE BIBB: 
Shall be loose key type, chrome plated finish, with vacuum breaker and hose 
connection. 
 
Specified:   Woodford Model 24 
Substitute:   Chicago No. 293, Nibco, T& S Brass, Chicago, Prier 
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PRESSURE REDUCING VALVES: 
Valves shall be bronze body to 2”, coated iron body for 3” & 4” renewable stainless steel 
seat, all working parts stainless steel or bronze, 300 psi rated up to 2” & 175 psi for 3” & 
4”, ASSE Std. 1003. Provide upstream strainer at each valve.  Provide a low volume ¾” 
reducing valve at each 3” valve. 
 
Install pressure reducing valves where site water pressure exceeds 80 psi. 
 
Specified:  Watts #223 
Substitute:  Wilkins 
 
BACKFLOW PROTECTION VALVES: 
Valves shall be either double check or reduced pressure double check, as indicated on 
the plans. Valves 2” and smaller shall be all bronze body, 3” and larger shall be epoxy 
coated cast iron (inside and out). All valves shall have replaceable seats and discs and 
rated to 175 psi supply water pressure. 
Reduced pressure valves mounted inside the building shall be mounted against a wall 4’ 
AFF and shall have a funnel drain attached to the valve body and shall be piped to the 
nearest floor drain. Valves shall conform to ASSE std. 1013, AWWA C511-97 & 1APMO 
PS31 standards. 
 
Domestic water double check assemblies shall conform to ASSE 1015, AWWA C510-97 
& 1APMO PS31 standards. 
 
All valves are subject to approval of the local water districts served and it shall be the 
vendor’s responsibility to confirm same. Provide a test certificate where required by the 
local water district. 
 
Specified:  Watts 
Substitute:  Wilkins, Febco, Conbraco, Ames 
 
CLEANOUTS: 
Floor cleanouts on interior horizontal lines shall be Smith Series 4020, or 4031cast iron 
with tapered thread bronze or plastic plugs and Nikaloy finish round access plate secure 
with countersunk brass screw.  In carpeted areas, provide a chrome plated brass carpet 
marker. 
 
Cleanouts in terrazzo floors shall be Smith Series 4180 or 4191 cast iron with tapered 
thread bronze or plastic plugs, Nikaloy finish round access plate with countersunk brass 
screw, and terrazzo recess.  (Coordinate terrazzo material fill with G.C.) 
 
Cleanouts on vertical lines and/or horizontal lines through wall shall be Smith Series 
4472 with bronze or plastic plug and stainless steel round access plate secure to plug 
with countersunk brass screws.  Install in a cast iron tapped tee. 
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Cleanouts outside of building shall be a recessed plug in a threaded hub, flush in 
18”x18”x4” or 18” diameter x 4” concrete pad.  Concrete pad shall be formed and poured 
with top flush with finish grade by the Plumbing Contractor. 
 
Cleanouts outside of building in driveways or sidewalks shall be Smith Series 4250 or 
4261 cast iron with recessed plug in a threaded hub.  Cleanout shall have double 
flanged housing with heavy duty cast iron cover.  At contractor’s option, cleanouts in 
driveways or sidewalks may be recessed plug in threaded hub with US Foundry #7610 
heavy duty cast iron valve box with removable 7” diameter lid.   
 
All cleanouts shall have lubricated plugs with an anti-seize grease. 
 
Specified:   Jay R. Smith 
Substitute:   Wade, Zurn, Josam, Watts, Mifab  
 
GAS WATER HEATERS:  
The water heater shall have the storage capacity and gas heating capacity as indicated 
on the schedule. It shall be design certified by CSA International (formerly the 
AGA/CGA) for 180°F (82°C) application, either with or without a separate storage tank. A 
digital LCD display shall be integrated into the front control box, and the control shall be 
an adjustable electronic thermostat to any temperature up to 180ºF (85°C) must have an 
automatic re-set Energy Cut-off (E.C.O), which shuts off all gas in an event of a overheat 
condition. The tank shall be lined with Vitraglass vitreous enamel and shall have a bolted 
hand hole cleanout. The tank shall have three extruded magnesium anode rods installed  
in separate head couplings and extended to within three inches of the bottom. The 
heater shall be insulated with not less than 2" of non-CFC foam insulation. 
 
In addition to the primary control system the heater shall be equipped with CSA design 
certified automatic gas shut-off. Heaters shall be ASME constructed and labeled and 
shall come equipped with an ASME rated T&P relief valve. Water heater shall be 
provided with induced draft blower with a flue damper at the blower outlet. 
 
Specified:   Bradford White 
Alternate:   None 
 
HOT WATER CIRCULATOR: 
Provide an all-bronze or all stainless-steel, wet-rotor circulator with high-efficiency, 
electronically commutated, permanent magnet motor; multi-speed settings; sized as 
noted on the drawings. Motor shall be non-overloading.  Provide starter with magnetic 
contactor for remote start-stop.  
 
Specified:   B&G  
Substitute:   Grundfos or Taco 
 
FLOOR DRAINS: 
Refer to floor plan for location and type of special floor drains. 
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Unless noted otherwise, all other floor drains shall be Smith Series 2005A or 2010-A 
with medium duty reinforced nickel bronze grid strainer, trap primer tapping (where 
noted on drawings), Nikaloy finish with clamping ring.  Strainer to be 5” diameter for 2” 
drains, and 7” diameter for 3” and 4” drains. 
 
Floor drains located in floors with sheet membrane covering shall be Smith #2051, with 
surface membrane flashing clamp.   
 
Floor sinks shall be Smith #3150-12, 12”x 12” x 8” deep cast iron body with porcelain 
enameled finish, nickel bronze rim, cast iron drainage flange, ½ grate or full grate as 
noted. 
  
Trough drains shall be Smith 2010, 3” or 4” drain with a “G” round dome strainer.  
Trough shall be constructed by the General Contractor. 
 
Laundry floor sink shall be Smith #3482-C, 24” x 12” x 17” deep with dome strainer and 
with acid resistant coated grate with 6” diameter funnel.   Provide with stainless steel 
sediment bucket. 
 
Pre-sloped trench drain shall be 6" wide Zurn Z886-HD with standard duty heavy duty 
frame assembly.  Trench shall high density polyethylene with 0.75% slope to drain. 
Provide with Class E ductile iron, heel proof grate.  Bottom outlet shall have dome 
strainer. 
 
Mechanical room drains shall be Smith #2120 cast iron floor drain with bronze grate and 
inside caulk. 
 
Areaway drains shall be Smith #2250 large capacity 14” diameter cast iron body drain 
with 5” deep removable sediment bucket. 
 
All floor drains shall have deep seal traps. As indicated on plans, provide additional 
protection as specified in the “FLOOR DRAIN TRAP PROTECTION” section of these 
specifications. 
 
Specified:   Jay R. Smith 
Substitute:  Wade, Zurn, Josam, Watts, Mifab 
 
FLOOR DRAIN TRAP PROTECTION:  
All floor drains, trough drains, and hub drains shall have deep seal traps. Additional 
protection shall be provided as indicated on the floor plans as follows:  

 
Provide a flexible trap sealer insert. Insert shall be tested in accordance with ASSE 
1072.  Sealer shall be installed in drain without caulking, sealing, or glue. 
 
Trap sealers shall not be installed in drains until after final cleaning has been completed. 
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Specified:   Smith “Quad Close – Trap Seal”; 
Substitute:  RectorSeal “SureSeal”, IPS “Green Drain”; Mifab “Mi-Guard” 

 
Trap sealer inserts shall not be installed in drains until all final cleaning has been 
completed. 

 
ICE MACHINE SUPPLY BOX: 
Ice machine box shall be ABS construction and have 1/4" compression outlet, 1/2" sweat 
supply, integral service valve, and water hammer arrestor.  Arrester shall be certified to 
ASSE 1010 and shall be UPC listed.  Unit shall allow mounting with supply line from top, 
bottom, or side. 
 
Specified:   Sioux Chief "Ox Box" 696 Series 
 
WASHING MACHINE SUPPLY AND DRAIN BOX: 
Supply box shall be ABS construction and have double hose bib outlet connections.  
Unit shall be provided with integral service valves and water hammer arrestor.  Arrester 
shall be certified to ASSE 1010 and shall be UPC listed.  Unit shall allow mounting with 
supply line from top or bottom.  Provide with separate ABS construction drain box.  
Provide wall flanges for both the supply and drain box. 
 
Specified:   Sioux Chief - "Ox Box" 696 Series 
 
AIR ADMITTANCE VALVES: 
Standard Air admittance valves shall be ABS with silicon membrane and NSF 14 / ASSE 
1051 listed.   
 
Plenum-rated Air admittance valves shall be constructed of flame-retardant 
polycarbonate resin with elastromeric membrane. Valves shall be classified in 
accordance with UL2043 for installation in plenums and ASSE 1051 listed. 
 
Air admittance valves serving science sinks shall be constructed of flame-retardant, 
acid-resistant polypropylene (ASTM D-4101) with EDPM O-ring.  Valve shall be 
designed for use in non-neutralized chemical waste systems.  Valve shall be listed to 
NSF 14 and ASSE 1049. 
 
Air admittance valves shall be installed per manufacturer’s installation instructions. 
 
Specified:   Studor "MINI-VENT" or "MAXI-VENT" (standard) 
      Studor “TEC-VENT” (plenum application) 
                   Studor “CHEM-VENT” (acid resistant) 
Substitute:  By prior approval. 
 
SUMP PUMPS: 
Each submersible pumps shall be rated at the motor hp, voltage, and performance noted 
on the drawings.  The castings shall be constructed of class 25 cast iron. The motor 
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housing shall be oil filled to dissipate heat.  All mating parts shall be machined and 
sealed with a Buna-N o-ring. All fasteners exposed to the liquid shall be stainless steel. 
The motor shall be protected on the top side with sealed cord entry plate with molded 
pins to conduct electricity eliminating the ability of water to enter internally through the 
cord. The motor shall be protected on the lower side with a unitized ceramic/carbon seal 
with stainless steel housings and spring or engineered double lip seal with stainless 
steel springs. The pump shall be furnished with stainless steel handle. The exterior of 
the casting shall be protected with powder coat paint. The pump shall have cast iron 
support legs, enabling it to be a free standing unit. 
 
The submersible pump shall be supplied with a multi-conductor power cord which is a 
maximum of 50 feet in length and shall be capable of continued exposure to the pumped 
liquid. The power cord shall be sized for the rated full load amps of the pump in 
accordance with the National Electric Code. The power cable shall conduct electricity to 
the motor by means of a water tight compression fitting cord plate assembly, with 
molded pins to conduct electricity.  
 
Single phase motors shall be oil filled, capacitor start, class B insulated NEMA B design, 
rated for continuous duty. At maximum load the winding temperature shall not exceed 
135 degrees C, unsubmerged. Motors shall have an integral thermal overload switch in 
the windings for motor protection. 
 
Pump shall have both upper and lower single ball/race type ball bearings. All bearings 
shall be permanently lubricated by the oil, which fills the motor housing. The motor shaft 
shall be made of 300 or 400 series stainless steel.  The pump shall have a unitized 
carbon /ceramic seal with stainless steel housings and spring, or engineered double lip 
seal with stainless steel springs. The motor plate / housing interface shall be sealed with 
a Buna-N o-ring.  The impeller shall be vortex style made of an engineered polymer, with 
pump out vanes on the back shroud.  Impeller shall be threaded to the motor shaft.  
 
The control unit has three probes and a float ball switch. The pump will activate when 
the middle probe contacts water, and will remain on until the first, longest probe no 
longer is in contact with water. A high water alarm is activated when third or shortest 
probe contacts water. The system will ignore a small film of oil, however larger volumes 
of oil will be detected when the alarm probe does not detect water and the float ball 
activates. The system will continue to operates, removing water not oil from the vault 
even when oil has been detected. 
 
Specified:  Bell & Gossett 
Substitute:  Liberty, Zoeller  
 
ROOF DRAINS:   

 Roof drain and overflow assembly shall consist of a single, combination unit, with the 
primary and overflow drain mounted on a common deck plate.  Roof drains shall have a 
cast iron body with adjustable extension, reversible collar, under-deck clamp, membrane 
clamp and flange, aluminum dome, bottom outlet no-hub pipe connection, and 16 gauge 
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galvanized sump receiver.  Overflow drain shall have adjustable height, internal stand 
pipe. 

 
 Built up roofs shall have a 4” high stainless steel gravel stop. 
 Coordinate roof drain/overflow accessories and installation with general contractor and 

roofing contractor. 
 
 Specified:  Smith #1800 
        Substitute: Zurn, Wade, Josam, Mifab F 

 
STORM DRAINAGE SYSTEM: 
Plumbing Contractor shall provide and connect to roof drains and provide inside 
downspout and storm drain piping to continue outside building.  Plumbing contractor 
shall connect to main outfalls 5’ outside of the building.  Beyond 5’ shall be by other 
divisions. 
 
Gutter downspouts shall be provided by other divisions. 
 
INSULATION: 
Insulation on services under this section of work shall be installed by workmen regularly 
engaged in insulation installation. 
 
Test, inspect, and clean surfaces on piping before applying the insulation. 
 
Sectional insulation for copper tubing shall be sized for the outside diameter of the 
tubing. 
 
Insulated pipe shall have 18” length of high density, 25/50 rated, 19 psi compressive 
strength, isocyanurate (or 25/50 rated, 80 psi compressive strength calcium silicate) at 
each pipe hanger for pipes 4” and larger.  Pipes less than 4” shall have a 12” long insert. 
Pipes 1" and smaller shall not require insert.  
 
Insulation shall be installed in accordance with Manufacturer’s recommendations.   
 
Provide firestop at all penetrations of fire rated floors and partitions.  Refer to detail on 
drawings. 
 
Types of insulation for the various services shall be as follows: 
 
1. Cold Water Lines Above Grade:  Shall be insulated with factory applied self-sealing 

pressure sensitive seams or glued elastomeric rubber based pipe insulation.  Fittings 
shall be insulated with same material.  The insulation shall have a 25/50 frame 
spread and smoke developed rating per ASTM E85-75 test method.  Cold water 
piping shall have ½” thickness. 
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Specified:   Armaflex 
 Substitute:   K-Flex, Aeroflex 
 
2. Hot Water Lines Above Grade:  Hot water risers in walls shall be insulated with 1” 

thick Armaflex.  All other hot water above grade shall be insulated with high density, 
1” thick fiberglass pipe insulation with all service jacket and self-sealing lap joints.  
Insulate fittings with same material and jacket with Zeston or Speedline P.V.C. pre-
moulded fitting covers.  

 
3. Downspouts:  Shall be insulated with high density, 1” thick fiberglass pipe insulation 

with all service jacket and self-sealing lap joints.  Only horizontal downspout lines 
from drain to and over elbow at top of risers shall be insulated.  Insulate fittings with 
same material and jacket with Zeston P.V.C. pre-moulded fitting covers. 

 
4. Roof Drains:  Insulate the base of each roof drain with 1” thick sheet applied with 

adhesive; Armaflex, K-Flex, or Aeroflex. 
  
5. Condensate Waste:  Overhead drains receiving HVAC condensate shall be insulated 

with a ½ inch thick Armaflex, K-Flex, or Aeroflex. 
 
DIELECTRIC UNIONS: 
Furnish and install dielectric union or couplings at all connections of dissimilar metals 
and electrical operated devices. 
 
VALVE BOX: 
Valve boxes shall be two piece cast iron with a minimum 5” diameter shaft and cast iron 
cover marked appropriately (“WATER” or “GAS”).  Locate top of the valve box level with 
finished grade. 
 
Specified:   Sigma VB-46 
Substitute:  By prior approval  
 
DRAINS: 
All water piping shall be run free of traps, slightly pitched and so arranged that it will 
drain to low points of the system.  These points shall be provided with accessible drain 
valve for the complete drainage of the system. 
 
KITCHEN EQUIPMENT: 
All kitchen equipment shall be furnished and set in place by other divisions. Plumbing 
contractor shall rough for and make all final connections to equipment. Traps for 
equipment shall be provided by plumbing contractor.  Faucets on sinks and strainers 
shall be furnished with equipment.  All waste piping below sinks in kitchen shall be type 
“L” copper with sweat joints.  Install unions, ½” risers, and ½” gate valve stops at water 
pipe connections to all kitchen equipment.  Refer to kitchen plans and roughing drawings 
for exact dimensions and equipment details. 
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At any appliance with a potable water connection but without an air gap for backflow 
protection, i.e., disposal, waste compactor, hose reel, etc., provide either a watts #U7 
double check valve or a vacuum breaker. 
 
LAB EQUIPMENT: 
All lab equipment, lab sinks, and faucets shall be furnished by other divisions. The 
plumbing contractor shall rough for and make all final connections to equipment.  Traps 
for equipment shall be furnished by the plumber.  All traps for science labs shall be acid 
resistant (see piping specification).  Install stops for all water and gas service at each 
fixture. 
 
Final connections from roughing to faucets shall be completed with 3/8” O.D. type “L” 
soft copper:  compression or sweat joints for water, flared or brazed joints for gas. 
 
Refer to lab equipment plans of roughing drawings for exact dimensions and equipment. 
 
HOT WATER MIXING VALVES: 

 Hot water mixing valve shall provide constant domestic water temperature supply water 
with a thermostatic sensing element.  Valve shall control accurately with discharge 
temperature between 850F and 1200F.  Refer to drawings for sizes and installation 
details. 

 
1. Master Mixing Valve: 
 Valve shall meet ASSE Standard 1017. Unit shall have integral check stops. The hot 

water mixing valve shall control the water temperature @ 30F +/-@ a water flow of 1 
GPM and with inlet water temperature fluctuation. Valve and piping assembly shall 
be provided with check stops, strainer, 3"dial thermometer, volume control supply 
shut-off valve, and unions. 

 
      Specified:   Symmons “Temp Control” 
      Alternate:   Powers, Leonard, Lawler, Armstrong/Rada, Acorn 
 
2. Fixture Mixing Valve: 

Valve shall meet ASSE 1070 or CSA B125.3 standards, and shall have minimum 
flow rate of 0.5 GPM and +/- 70 F.  Unit shall have brass body, stainless steel internal 
components, and inlet strainers. 
 
Specified:  Symmons Maxline 
Substitute:  Leonard, Powers, Lawler, Armstrong/Rada, Acorn 
 

3.   Emergency Shower: 
      Provide thermostatic mixing valve with integral cold water bypass for emergency 

shower.  Valve shall have check valves, limit stop (set for 800F), and shall comply 
with ANSI Z358.1.  Valve shall supply 20   GPM (minimum) @ 30 psi pressure drop. 
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 Specified:  Guardian Model G3600 (eyewash) or G3700 (shower) 
      Substitute:  Symmons, Leonard, Powers, Lawler, Acorn 
 
PLUMBING FIXTURES: 
Fixtures and accessories shall be as follows: 
 
      Fixtures:                    Kohler, American Standard, Zurn, Ceco (lavatory only) 
 
    Faucets:                   Chicago, T&S Brass, Zurn, Moen, Delta (“Cer-Teck” 

Series) or by fixture manufacturer 
 
    Flush Valves:           Sloan, Zurn, Kohler 
     
    Seats:  Beneke, Bemis, Church, Centoco, or by fixture manufacturer 
 
     Electric Water 
       Coolers:  Oasis, Elkay, Halsey Taylor, Sunroc, Haws, Murdock 
 
    Sinks:  Elkay, Just  
 
    Emergency Wash:   Bradley, Western, Acorn, Gardian, Sheldon 
 
                Hand Wash Basin:   Bradley, Willoughby 
 
   Shower Units:           Clarion, Aquaglass, Aquarius 
 
    Precast Basin:  Stern-Williams, Fiat, Florestone, Acorn 
 
    Stops & Accessories: Brasscraft, McGuire, EBC, Zurn, Keeney, or by 

fixture manufacturer 
 
Submit shop drawings on all fixtures and accessories, including stops and traps. 
 
All fixtures shall be first quality of their respective makes and shall be properly handled, 
carefully uncrated, erected and set in place.  On completion, all fixtures shall be properly 
cleaned and adjusted and left in readiness for use.  The Contractor shall assume all 
responsibility for the proper protection of all fixtures to insure that same shall be in good 
condition for acceptance.  
 
Exposed metal parts of all fittings, unless otherwise noted, shall be polished chromium 
finish on nickel, plated brass.  All cast iron enameled fixtures shall be in ACID 
RESISTING enamel. 
 
All fixtures shall have individual cut-off stops on cold and hot water lines where same are 
not specified as part of the fixture, they shall be installed in supply lines as close to 
fixture as possible. 
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All P-traps shall be cast brass with cleanout, 17 gauge tubing outlet, and cast brass nuts.   
 
Supply stops shall have screw or sweat connections and have brass body and stem and 
chrome plated.  Connect to roughing with chromed nipples or supply stop with extension 
tube and chrome plated copper pipe risers (stainless steel braided hose connections are 
acceptable where concealed). Stops to exposed lines shall be key operated and 
concealed stops shall have hand wheel. 
 
Refer to Architectural drawings and to the Fixture Schedule for roughing heights. 
 
On masonry walls, wall hung fixtures shall be installed by thru-bolting the hanger 
brackets to the wall with 3/8” toggle type anchors and washers.  On stud wall 
construction, provide 2” thick by 8” wood blocking between studs and anchor hangers 
into the blocking with 3/8” diameter lag bolts and washers.  Floor mounted water closets 
shall be secured with solid brass closet bolts.  Wall hung water closets shall have heavy 
duty steel/ductile iron carriers, minimum 500 lb load rating.  Coordinate carrier 
dimensions with available chase size. 
 
Connections of fixtures to piping shall be complete and substantial, using proper bolts, 
anchors, screws, etc., for supporting of all fixtures to avoid strain on connections.  
Determine the exact finished floor and wall surface before installing pipes, etc.    
 
Complete connections for all fixtures, traps, wastes, vents, hot and cold water, etc., shall 
be provided. 
 
All fixtures for the handicapped shall meet A.D.A. requirements.  Water closet flush valve 
handles shall be right or left hand, to match the wide side of the handicapped stall. 
Coordinate flush valve height above floor with ADA grab bars locations. 
Lavatories shall have offset tail piece and trap (where required for ADA accessibility 
compliance) and preformed white foam covers. 
 
All fixtures shall have the joint between the fixture and the mounting surface caulked with 
white silicone caulk/sealant.   
 
Sink and lavatory faucets shall have ceramic cartridges. 
 
All toilet seats shall have self-sustaining hinges with stainless steel posts and nuts. 
 
All prefab shower units shall be set in a wet grout base for rigidity and leveling. See 
manufacturer’s recommendations. 
 
All tank type water closets and water closet/flush valve combinations shall meet current 
MaP performance ratings for public restrooms with a rating of not less than 1000GmPF. 
 
P-1 Water Closet  (ADA) (floor mount, flush valve):  Kohler “Highcliff” #K-96057 vitreous 
china, 1.6 gal/flush, siphon jet, 16 ½” high elongated bowl toilet with “lustra” K-4666C 
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extra heavy duty white open front toilet seat with self-sustaining hinge.  Furnish with a 
Zurn Z-6000, 1.6 GPF flush valve with a YK pipe support and a cast brass escutcheon 
with set screw. 
 
P-2 Water Closet :  Kohler “Wellcomme” #K-96053 vitreous china, 1.6 gal/flush siphon 
jet, elongated bowl toilet with “lustra” #K-4666C extra heavy duty white open front toilet 
seat with self-sustaining hinge.  Furnish with a Zurn Z-6000, 1.6 GPF flush valve with a 
YK pipe support and a cast brass escutcheon with set screw. 
 
P-3 Water Closet (ADA) (wall hung, flush valve): Kohler “Kingston”, #K-84325, wall 
hung, vitreous china, siphon jet, elongated bowl toilet with “lustra” #K-4666 C extra 
heavy duty, white, open front toilet seat with self-sustaining hinge. Furnish with a Zurn Z-
6000, 1.6 GPF flush valve with a YK pipe support and a cast brass escutheon with set 
screw. Provide wall carrier, see “A” drawings for chase size. 
 
P-4 Urinal:  Kohler #K-4991-ET “Bardon” vitreous china washout urinal with Zurn 1.0 
GPF Z6003WSI flush valve and with a YK pipe support, Beehive strainer, and a cast 
brass escutcheon with a set screw. 
 
P-5 Urinal (ADA):  Kohler #K-4991-ET “Bardon” vitreous china washout urinal with Zurn 
1.0 GPF Zurn Z6003WSI flush valve and with a YK pipe support, Beehive strainer, and a 
cast brass escutcheon with a set screw. 
 
P-6 Lavatory (ADA):  Kohler “Hudson” #K-2805 enameled cast iron 19”x 17” lavatory 
with Chicago #730 faucet with a lever handle and #327 perforated strainer. Lavatory 
shall have a single hole drilling. See “A” drawings for mounting height.  Where required 
for ADA accessibility compliance, provide with McGuire 155w.c. offset trap and tail piece 
assembly.   
 
P-7 Lavatory (ADA):  Kohler “Hudson” #K-2861 enameled cast iron 19”x 17” lavatory 
with  #K-7404-5A, Triton hot and cold water mixing faucet with lever handles and with 
#K-7129-A perforated strainer. See “A” drawings for mounting height. Where required for 
ADA accessibility compliance, provide with McGuire 155w.c. offset trap and tail piece 
assembly.  
 
P-8 Sink (ADA):  Just #DL-ADA-1933-A-GR stainless steel, 18 gauge, 19”x 33”x 6 ½” 
deep, double compartment sink.  Furnish with a Chicago #1102 eight inch high swing 
spout faucet with hand spray and with aerator.  Furnish with Just #J35 STP basket 
strainer.  Provide offset trap and tail piece assembly. 
 
P-9 Sink (ADA):  Just #SL-ADA-1921-A-GR, ADA compliant, single compartment, 18 
gauge, stainless steel, 19”x 21”x 6-1/2” deep sink, with rear drain outlet.  Furnish with 
Chicago #50 hot and cold water mixing faucets with gooseneck and lever handles, 8” 
high, swing spout with aerator.  Furnish with Just #J35SSF perforated rear drain. Where 
required for ADA accessibility compliance, provide with McGuire 155w.c. offset trap and 
tail piece assembly.    
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P-10 Nurse’s Shower (ADA):  Symmons Temptrol Model S-96-500-B30-L-V pressure-
balanced, ASSE 1016, scald-guard mixing, single lever mixing faucet with integral stops 
and with temperature limit stop (set for 1050F).  Provide a wall supply fitting connecting 
to a hand held adjustable spray personal shower and 5’ long flexible metal clad hose, 
diverting valve, and wall mounted brass ball joint shower head. Hand held shower head 
shall mount to a 30” long adjustable height slide bar wall hook.  Furnish with a 17-gauge 
chromed brass shower rod. Shower enclosure shall be a Comfort Design #XSS36382BF 
acrylic 42”x 37” fiberglass unit with floor, wall reinforcing, and 5/8” barrier free threshold.  
Shower shall have grab bars and folding seat and shall meet ANSI A117.1, Z124.2, and 
ADA standards.  Provide with collapsible threshold kit.   
 
P-11 Electric Water Cooler (ADA):  Halsey Taylor #HAC8F-Q wall hung water cooler for 
the handicapped with front push bar control, 7.8 GPH delivery at 500F chilled water and 
800F entering water, 120V with plug-in connection and with color selected by the 
Architect.  Water cooler shall be ADA compliant. 
 
P-12 Electric Water Cooler (Bottle Filler, ADA):  Halsey Taylor #HTHB-HAC8 wall hung 
water cooler for the handicapped with front push bar control, touchless bottle filling 
station, 7.8 GPH delivery at 500F chilled water and 800F entering water, 120V with plug-
in connection and with color selected by the Architect.  Water cooler shall be ADA 
compliant. 
 
P-13 Janitors Basin:  Stern-Williams “Corlow” #SBC-1725 precast terrazzo mop basin, 
32”x 32”x 12” high, corner arrangement, with drop front and stainless steel threshold 
strip.  Furnish with a Chicago #305-VB-R faucet with vacuum breaker, integral stops, 
hose connection, pail hook.  Provide a 4’ long hose selection. 
 
P-14 Emergency Shower/Eyewash:  Bradley S19314 wall mounted, combination 
eyewash and shower, 1 ¼” water supply.  Unit shall have stainless steel construction, 
barrier free with 24" drain height barrier free configuration with stainless steel shower 
head, and stainless steel eyewash bowl.  Secure unit to floor and wall.  Connect 
eyewash drain to drain connection in wall. 
Provide unit with antiscald mixing valve, mounted above ceiling. 
 
P-15 Science Sink:  Provided by other divisions. Make all final connections. 
 
P-16 Science Instructor’s Sink:  Provided by other divisions. Make all final connections. 
 
P-17 Student Table Sink:  Provided by other divisions. Make all final connections. 
 
P-18 Science Instructor’s Sink:  Provided by other divisions. Make all final connections. 
 
P-19 Student Table Sink:  Provided by other divisions. Make all final connections. 
 
P-20  Fume Hood:  Provided by other divisions. Make all final connections. 
                                                         END OF SECTION         
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           Section 23 00 01 – HEATING, VENTILATING, AND AIR CONDITIONING          
 
           CONTRACTOR QUALIFICATIONS: 
           All Mechanical Contractors shall meet the following minimum criteria.  This criteria shall be part 

of the contract bid documents. 
 
1. Contractors shall have been in business a minimum of five (5) years from the duration of 

the project consecutively under their current name and current registration with the SC 
Secretary of State. 

 



McMillan Pazdan Smith Architecture 
MPS Project No. 020420.00 
CBE Job # 2037                                                                  
6/01/2022; GMP Set 

 

                                        Spartanburg District Five 
                              James F. Byrnes High School                   
                    Phase 2 – Academic Wing Addition 
                                         Duncan, South Carolina 

 
 

                                                                                                                                        

SECTION 23 00 01 - HVAC 
Page 3 of 70 

 

 

2. Contractors shall have experience in the construction of school projects in the State of SC. 
A list of at least five (5) years completed SC schools projects of similar scope and size 
which shall be submitted before issuance of a purchase order. 

 
3. Contractors shall be individually bondable in the state of South Carolina by a surety in 

accordance with AIA-201.  
 
4. Contractors, its principal operators, license holders, or corporate shareholders shall not 

have been involved in bankruptcy proceedings in the contracting business within the last 
ten (10) years or be involved in pending actions concerning bankruptcy in the contracting 
business. 

 
            GENERAL PROVISIONS: 

The Instructions to Bidders, General Requirements, General Conditions of the Contract and 
the Supplementary General Conditions shall form a part of the specifications for this work 
insofar as they apply to these Heating, Ventilating, and Air Conditioning Specifications. 
 
A. The scope of work to be provided under these specifications includes the furnishing, 

delivering, unloading, handling, erection, adjusting, and testing of all materials, equipment 
and apparatus which are required for the completion and correct operation in all respects 
of the Heating, Ventilating, and Air Conditioning system as indicated on the drawings and 
specified herein. 

 
B. Certified vendor shop drawings shall be utilized for dimensions, connections, etc., of all 

equipment. Contractor shall refer to Architectural drawings for exact building dimensions, 
construction details, etc. 

 
C. The Contractor shall be responsible for coordination with all disciplines at the job to insure 

proper installation of the system with no interferences and with proper clearance.  The 
progress of the work shall conform with and not delay the work of other trades.  The entire 
installation shall be completed as soon as the condition of the building will permit. 

 
D. All equipment shall be installed in strict accordance with manufacturer’s recommendations 

and instructions.  These instructions shall be considered as a part of these specifications. 
 

E. Full opportunity shall be given to the Architect/Engineer or third party inspectors, to make 
any inspections as desired, of all phases of construction and equipment.  Any work which 
is being improperly installed may be rejected as specified in the General Conditions. 

 
F. All mechanical equipment and materials delivered and accepted for subject job, shall 

become the responsibility of the contractor.  Contractor shall be liable in the event of theft, 
loss, destruction, etc. All materials shall be properly protected from weather, moisture, or 
damage in any way. Water saturated fiberglass duct & pipe insulation shall be removed 
and replaced. 
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G. Pipe and duct routing shall conform as close as possible to locations as indicated on the 
contract drawings. Additional offsets, fittings, etc., required due to conflicts with trades 
and/or to meet field conditions shall be furnished and installed as necessary. 

 
H. All bidders shall visit the job site and familiarize themselves with existing job conditions, as 

no extra cost will be allowed because of additional work necessitated or required by job 
conditions, unless same is brought to the attention of the Architect/Engineer prior to 
receipt of bids. 

 
 SHOP DRAWINGS: 

After award of the contract, the successful contractor shall submit shop drawings of all items 
of equipment so noted in the respective sections of these specifications.  Shop drawings shall 
be submitted as noted under the General Requirements of these specifications.  Except under 
special permission, orders shall not be placed until shop drawings have been reviewed by the 
Engineer. Submittals shall be project specific; generic submittals will not be accepted.   

             
An electronic PDF will be acceptable, but must also have at least one paper copy submitted to 
the engineer. Electronic copy alone is unacceptable.  Paper copy must be prepared and 
printed by the submitting vendor.   

 
Where required by local code officials, provide manufacturer’s equipment installation literature. 
 

  OPERATION OF HVAC EQUIPMENT DURING CONSTRUCTION: 
  Indoor air quality, management and cleaning shall be in conformance with SMACNA IAQ 

“Guidelines for Occupied Buildings under Construction”, 1995, Chapter 3. When the Owner’s 
HVAC equipment is operated during construction, the General Contractor shall make every 
precaution to protect the HVAC system during operation, such as keeping all filters clean, not 
operating the system with windows or doors open, and not operating the system when 
sanding, sweeping, and painting, etc., is being done.  The General Contractor shall also be 
responsible for extended warranties as required to meet the minimum specified after 
Substantial Completion. 

 
  Equipment must be cleaned throughout to original factory conditions, prior to owner’s 

acceptance. 
 
Equipment filters must be minimum MERV 7-8 rated efficiency during construction, and shall 
be replaced with MERV 7-8 at date of occupancy.  Any return air ductwork, openings, and/or 
air devices shall be protected with MERV 7-8 filter media.   

  
Refer to Specifications section 01 50 00 of the General Requirements for additional 
clarification of the General Contractors responsibilities. 

 
AS-BUILT DRAWINGS: 
Mark any changes in pipe or duct routing, equipment, or deviations from Contract Drawings on 
clean set of prints; deliver to architect for transmittal to owner at completion of contract. 
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SUBSTITUTE EQUIPMENT: 
A. In the event the Contractor substitutes any equipment or materials in lieu of that indicated 

on the drawings and specified; any change in service connections (electrical, structural, 
piping, controls, drains, etc.) or fire rating or any related items, shall require the contractor 
to make all necessary coordination changes.  The contractor shall assure that the changes 
do not alter the system functions as intended with original equipment. 

         
B. All materials and equipment shall be new and shall conform to the grade, quality and 

standards of those specified. 
 

C. Design of the system is based on installation of specified materials and equipment. Other 
materials and equipment may be used subject to prior approval by the Architect.  
Approvals granted will be issued by addenda to the specifications.  Request for prior 
approval shall be made in writing ten (10) days prior to the bid date. 

 
D. The substitute manufacturers listed in these specifications shall be acceptable substitutes 

if they meet the specifications in all respects. 
 

ALTERNATES: 
• Alternate #1:  Perform necessary work to install new pump, new cooling tower, and new 

heat exchanger in existing main mechanical room.  See main mechanical room plan on 
drawing M204 and equipment schedules. 

PHASING:  
Refer to construction phase and schedule requirements in specifications section 01 10 00.     

  
ACCEPTANCE AND COMPLETION OF JOB: 
A. Upon completion of the job, the contractor shall furnish to the owner three complete sets, 

in ring binders, of all equipment instructions, including: guarantees, operation, 
maintenance, and installation data. Contractor shall also provide the information listed 
above in electronic PDF format, on a portable flash drive. 

 
B. The contractor shall furnish the Engineer with a signed statement from the owner’s 

representative to the extent that operation of the system is thoroughly understood for 
making minor adjustments in the operation and in maintaining the equipment. Provide 
owner training for the entire system operation.  Where indicated in the “Equipment” 
section of these specifications, equipment training shall be provided by the equipment 
manufacturer’s representatives. 

 
C. After work has been completed, tested, and adjusted, the systems shall operate for five 8-

hour days under normal operating conditions to demonstrate that they fulfill requirements 
of the plans and specifications and that they operate satisfactorily. 

 
D. All equipment and materials shall be thoroughly cleaned and spot painted as required. 

 
E. Furnish record drawings from HVAC and controls contractor. 

 
F. Furnish Test & Balance Report. 
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G. Furnish the Engineer with a signed statement from the owner’s representative 

acknowledging receipt of extra air filters, where required by these equipment 
specifications. 

 
H. Furnish a letter certifying testing of the gas pipe.  See “Gas Pipe” in these specifications. 

 
I. Provide a letter from the chemical treatment contractor that all required piping systems 

are flushed, cleaned, and passivated. 
 

J. Clean all cooling and heating coils and ductwork loaded with dust/dirt during the 
construction phase of the work, i.e. any air handling terminals used to condition the 
building during the construction phase. 

 
K. Demonstrate clean piping strainers to the owner. 

 
GUARANTEE: 
The Heating, Ventilating, and Air Conditioning contractor shall guarantee the entire system for 
or two (2) full years from date of substantial completion. This guarantee shall include all 
materials and labor as required to correct any deficiencies in the equipment. The cost of said 
guarantee shall be a part of the original contract bid and shall not bear any additional expense 
to Owner.  Any adjustments or corrections made within the guarantee period shall be equal to 
the quality of materials and workmanship originally called for and shall be subject to inspection 
and acceptance by the Architect/Engineer. 
 
Where indicated in these specifications, some materials or equipment may require (or offer) 
an extended warranty (See individual Specification paragraphs) 
    Refrigeration Compressors – 5 years (non pro-rated) 
    Variable Speed Drives – 2 years 
    Cooling Tower Drive Train – 5 years 
    ERV Wheel – 5 years 
   
Equipment warranties shall commence at date of Substantial Completion. 

 
 

PERMITS: 
The Contractor shall obtain and pay for all permits, utility connections, and all fees otherwise 
required for the work. 

 
CODE: 
All work shall be installed in accordance with the SC Office of School Facilities Planning and 
Construction Guide, International Mechanical Code, International Fuel Gas Code, and other 
applicable local codes. Where specified materials and methods exceed minimum Code 
requirements, the drawings and specifications shall supersede the Code. 
 
Coordinate site visits and inspections with code officials or third party inspectors. 
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CUTTING AND PATCHING: 
Execute all necessary cutting of walls, floors, partitions, roof, etc., to properly install the work.   
Care shall be exercised in cutting to avoid unnecessary damage where openings are required. 
 
Some cutting to support the mechanical work may be accomplished by the General 
Contractor, refer to Architectural drawings for the extent of this work. 
 
Cutting of building surfaces shall be accomplished with sawing and drilling, not chisels and 
hammer action. 
 
Any work that compromises the existing building’s fire proofing shall be patched and repaired 
to its original condition. 
 
EXCAVATION AND BACKFILLING: 
Execute all excavations and backfilling required for the installation of work under these 
specifications. Bottom of trench for underground piping shall be excavated to an even, smooth 
grade. All backfill shall be thoroughly tamped. All surplus earth shall be removed from building 
site and disposed of as directed by the owner. Provide necessary shoring for protection of 
trenches. Provide trench sand bed and backfill as required by other sections of these 
specifications. 

 
Trench backfill shall be compacted to 90% in non-traffic areas and 95% in traffic and paved 
areas based on Standard Proctor Test (ASTM D 698).  Backfill shall be tamped at a maximum 
of 12” layers. 
 

 UTILITY PIPING IDENTIFICATION: 
For all outside underground piping; one foot (1 ft.) below grade and directly above each 
underground pipe, lay a polyethylene marking tape in the trench during the backfill.  The tape 
shall be inscribed with a warning of “caution, underground piping below”. 

 
Additionally, adjacent to each plastic pipe and at the same elevation as the pipe, lay a single 
strand, 14 gauge, bare copper wire for signal location.  Terminate the wire (from both 
directions) at the building foundation and at the entrance to the valve pit so that it will be 
accessible for connection to signal generator. 
 
WELDING: 
All welding shall be accomplished by certified welders, in accordance with ASME Section 9. 
 
PAINTING: 
Any exposed metal installed by this contractor and all pipe which is not insulated, galvanized 
or previously painted shall be properly prepared and cleaned and given a zinc rich prime coat 
and a final coat of black protective enamel, (except where concealed above the ceiling or 
located in a mechanical mezzanine). 
 
All gas pipe (regardless of location) shall be painted as indicated above except the color shall 
be yellow.   
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FIRE STOPPING: 
1.  All Pipe and duct penetrations of a fire rated wall, partition or floor shall be secured 

against the passage of smoke and fire with a UL listed assembly. 
 
2. Steel piping which is not subject to expansion and contraction shall be grouted solid into 

the wall (UL Fire Resistance Directory, 1996, System CAJ1001). This piping shall include 
drains and vents.  

 
3. Steel and copper piping which is subject to expansion and contraction (because of 

carrying a fluid, under pressure, of varying temperatures) shall be protected with a steel 
sleeve (schedule 10) around the pipe, grouted solid into the wall, floor or partition, and 
also sealed with UL approved fire stop materials.  See details on the drawings. 

 
4. Ductwork shall have fire dampers (where indicated on the floor plans) sealed with fire 

caulking and metal flanges.  See details on drawings. 
 
WIND AND SEISMIC RESTRAINTS:  
1. Equipment, piping, and ductwork shall be restrained to resist wind and seismic forces.  

Restraints shall maintain equipment, piping, and duct work in a captive position. Restraint 
devices shall be designed and selected to meet the wind and seismic requirements as 
defined in the latest edition of the IBC (International Building Code).  

 
Seismic Restraint: 
All restraints shall be designed for an “Importance Factor”, Ip= 1.0, except all fossil fueled 
equipment shall have Ip=1.5.  Seismic design category shall be “B”. 
 
Wind Restraint:    
All restraints shall be designed for a wind speed at 110 mph (3 second gust). 
          

2. Manufacturer of seismic and wind control products shall have the following responsibilities: 
A. Determine and submit seismic and wind restraint sizes, locations, and catalogue cut 

sheets. 
 
B. Provide piping, ductwork and equipment seismic restraints as required by code. 

 
C. Submit calculations to determine restraint loads resulting from seismic and wind forces 

presented in IBC, International Building Code. Seismic and wind calculations shall be 
certified by a licensed engineer. 
 

D. Submit anchor bolt calculations, signed by a qualified engineer licensed in the State of 
South Carolina, showing adequacy of bolt sizing and type. Calculations shall be 
furnished for anchors on restraint devices, cables, isolators and rigidly mounted 
equipment.  Calculations shall specify anchor bolt type, embedment, concrete 
compressive strength, minimum spacing between anchors and minimum distances of 
anchors from concrete edges.  Concrete anchor locations shall not be near edges, 
stress joints, or an existing fracture.  All bolts shall be ASTM A307 or better. 
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E. Roof Curb submittals shall be stamped by a qualified engineer licensed in the state of 
S.C. 

 
F. Provide installation instructions and project site visits.  
 
G. Provide a letter certifying installation of the seismic restraints. 
 
H. Materials and equipment requiring restraints shall be as follows: 

                        Seismic Category B: 
 1) Piping over 6” diameter and with pipe hangers over 12” in length  
 
  Wind: 

1) All rooftop equipment 
      
         Specified:   Seismic Control and Specialties 
            Substitute:  Mason, Amber-Booth, Kinetics Noise Control, VMC, Vibro-Acoustics, Caldyn            
 
 DEMOLITION: 

All materials and equipment removed shall become the property of the contractor and shall be 
disposed of by the contractor. 
 
Any materials and equipment which the Owner wishes to salvage shall be removed by the 
Owner prior to the start of the Contractor’s works.  Coordinate with Owner. 
 
Asbestos removal shall be by the Owner. If the Contractor suspects an area contains 
asbestos, the Owner/Architect should be contacted immediately. 
 
No demolition with cutting torches shall be allowed in finished areas of the building. 
 
See notes on drawings for extent of demolition.  

 
PIPING: 
A. Shop Drawings:  Submit shop drawings for all valves, accessories, and insulation. 

 
 
Quality of the Work: 
With the installation of all piping and all accessories, the fit and finish shall be in 
accordance with a high standard of skillet craftsmanship, and with established standards 
of the trades and shall be neatly mounted square and plumb to the building surfaces and 
structures. 
 
Unless indicated otherwise on the plans, all above ground piping and accessories shall 
be installed concealed in the wall, above ceilings, or in the mechanical platform area.  
Any piping and accessories indicated to be installed exposed to view shall have an 
approved sheet metal cover, painted to match the adjacent surfaces. 
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B. Sleeves and Inserts:  Piping passing through walls, ceilings, floors, in or under concrete 
slabs, beams, or any portion of the building structure, shall be free to expand and contract 
and shall not be embedded in plaster, concrete or masonry.  Such piping shall be 
provided with steel sleeves or thimbles when passing through concrete or masonry walls, 
ceilings, floors, and such sleeves or thimbles shall be at least three-eighths (3/8) inch 
larger than the outside diameter of the pipe plus the insulation. Annular spaces between 
sleeves and pipes in the floor slab shall be filled or caulked with a non-hardening mastic. 
Sleeves for insulated pipe shall be of sufficient size to allow the insulation to continue 
through the partition. 

 
 For pipe penetrations of fire walls refer to details on drawings. 

  
C. Cleaning and Flushing Water Piping:  

 After the piping system has been tested for leaks and certified tight and leak proof, prior 
to making the final connections to the terminal units, the branch lines at each terminal 
shall be cross connected.  

 
 The entire system is to be pre-flushed for 24-48 hours (depending on the quality of water) 
 making sure that everything is opened prior to the addition of any cleaning chemicals.  
 

Coordinate with control contractor to insure that all control valves are open during this 
entire process. Where the building wings or floors are brought on in phases, due to the 
construction schedule, each subsequent phase added to the main shall also be flushed 
and treated as indicated in this specification. 

 
 Drain system until water runs clear. 
 
 Make sure system is completely filled with clean water and circulated through all parts 
 before adding recommended amount of cleaner. Treatment company to provide cleaner. 
 Chemical shall be a disperant for mill scale, cosmoline, cutting fluid, pipe joint compound, 

etc. Insure all high points have to be vented.  After adding the cleaner, circulate for 48 
hours, after this time clean all strainers. 

 
 Flush system completely paying special attention to all low points. This will insure all
 cleaner and impurities are flushed out. 
 
 Refill system with clean water and contact chemical treatment representative to test 

system water prior to introduction of pre-passivation and regular treatment chemical into 
system. 

 
 To avoid new corrosion, the water treatment representative should be present to 

immediately test the water to be sure that all pre-cleaner has been flushed from the 
system. 

 
 Pre-passivation and regular treatment chemical should be immediately added after 

successful testing. There should be no lapse of time between the flushing of the pre-
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cleaner and the refill of new clean water with pre-passivation and regular treatment 
chemical. 

 
 The chemical treatment representative is to be notified prior to flooding any system.  This 
insures that the initial water treatment and corrosion inhibitors can be added to the 
system when it is flooded.  

 
 Provide a letter to the owner, certifying that the system has been properly cleaned, 

treated, and suitable for service. 
 
 At the Date of Substantial Completion demonstrate to the owner/engineer that all 

strainers are clean. 
 

D. Testing:    
1. General 

a. The contractor shall provide all caps, plugs, fluid flanges, temporary connections, 
etc., as required to meet the testing procedures.  Also provide all necessary testing 
equipment, i.e., gauges, pumps, leak detectors, etc. 

 
b. The code officials and/or the owner’s third party inspectors shall be contacted prior 

to the test and shall observe the test procedure. 
 

c. Do not test any existing piping with new piping. 
 

d. The contractor shall make all necessary preliminary steps to insure that the piping 
system is completely tight. 

 
e. All terminal equipment not rated for the test pressure shall be valved off or 

otherwise isolated from the system. 
 

2. Hydrostatic Testing: 
Fill the system with clean water and ensure all valves are open and all high points 
vented and with no air binding. Contractor shall then maintain the desired hydrostatic 
test pressure as noted in the piping specification for a period of two full hours with no 
drop in pressure. 
 
 

3. Pneumatic Test: 
Insure that all valves are open (except stop valve at terminal equipment shall be 
closed).  Pressurize the system with air or inert gas to the pressure noted in the pipe 
specifications.  Maintain the test pressure for a period of twenty four (24) hours with no 
drop in pressure.  Also apply soap solution to all joints and visually inspect for bubbles. 
 

E. Hot Water, Heat Pump Loop Water Piping: 
1. Piping and Valves: 

a. 2” and smaller (threaded and screwed joints) 
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Pipe: 
Schedule 40, carbon steel, ASTM A53 or A106, butt welded, or seamless, ends 
threaded and coupled.  Pipe shall be manufactured in the U.S. of domestically 
sourced materials.   
 
Fittings: 
150 pound class, black malleable iron, screwed, ASTM A47, ANSI B16.3 and B2.1 
 
Unions: 
150 pound class, black malleable iron, screwed, ground joints, bronze to iron seat, 
ANSI B2.1, ASTM A47 
 
Thread Sealant:  
Teflon Tape ½” wide x 3 mil thickness, Scotch brand or approved equal 
   
Strainers: 
250 pound S.W.P., screwed, cast iron body, “Y” pattern, 20 mesh perforated 
stainless steel screen:  Crane, Muller 
 
Gate Valves: 
125 pound S.W.P., bronze, screwed ends, inside screw, solid wedge, screwed 
bonnet, rising stem, repackable under pressure, U.S. made: 
Hammond #640, Crane #428, NIBCO #T-111, Grinnell #3010, Stockham B-100, 
Milwaukee #148, Apollo #101T. 
 
Ball Valves:  
400 pound WOG, bronze, screwed ends, double TE seals and seat, full port, U.S. 
made: Jenkins Fig. 900-T, Crane, Hammond, Nibco, Stockham, Apollo, Milwaukee, 
Grinnell, Boston. Ball valves for chilled water service shall have 2” extended stem. 

 
  Globe Valves:  
  300 pound W.O.G., bronze screwed ends, composition disc, union bonnet, 

repackable under pressure, U.S. made: Hammond #IB413, Crane #7, Nibco #T-
235Y, Stockham B-22, Milwaukee #590, Grinnell #3240, Apollo # 122T. 

 
  Check Valves:  
 125 pound S.W.P. bronze, screwed ends, screwed bonnet, swing check, U.S. 

made: Hammond #IB904, Crane #37, Nibco T-413B, Stockham #B-319, Milwaukee 
#509, Grinnell #3300, Apollo #161T. 

 
  2 ½” and larger (welded and flanged joints) 

Pipe:  
Schedule 40, carbon steel, ASTM 53 or A106 Grade A or B welded or seamless, 
ends beveled for welding.  Pipe shall be manufactured in the U.S. of domestically 
sourced materials. 
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  Fittings: 
150 pound class, schedule 40, carbon steel, ends beveled for welding. All elbows 
shall be long radius (1.5D) unless noted otherwise on the drawings.  ASTM A234, 
ANSI B16.9 

 
  Flanges: 
  150 pound class, forged steel, weld neck or slip-on, flat faced and drilled 
 
  Gaskets: 
  1/16” red rubber 
 
      Butterfly Valve: 
  150 pound WOG, fully lugged ductile iron body. Valves shall be bubble-tight shut-

off, stainless steel or bronze disc, stainless steel stem, EPDMN seat, bronze 
bushing, worm gear operator on valves 8” and larger, latch-lock throttling handle 
with memory stop on valves 6” and smaller. Valves shall have 2” extended neck 
and stem for insulation. Valves shall be U.S. made:  Demco, Jenkins, Crane, 
Muller, Nibco, Stockham, Hammond, Grinnell, Watts, Milwaukee, Victaulic 300 
Masterseal, Conbraco/Apollo 

   
  Gate Valve:  

125 pound S.W.P. O.S. & Y., iron body, solid wedge, bolted bonnet, flanged ends, 
U.S. made:  Nibco #F-617-0, Hammond #IR1140, Stockham G623, Crane 465-1/2, 
Milwaukee #T-2885, Grinnell #6020A, Apollo #611F. 

 
  Check Valve: 
   125 pound series, wafer (non-slam) design, iron body, bronze seat, disc and 

bushing stainless steel, U.S. made: Jenkins Fig. 777, Missions, Nibco Fig. W-910, 
Stockham Fig. WG-970, Hammond Fig. IR9253A, Grinnell Fig.300, Milwaukee, 
Victaulic-716 

 
  Strainers: 
     175 psi WOG, Y-pattern, cast iron body, flanged connection, bolted flanged covers 

with blow-off tapping, No. 20 mesh stainless steel wire screen or perforated metal.  
Mueller #751, Crane  

 
b. At the Contractor’s option, 2 ½” and larger steel pipe may be assembled with rigid 

Victaulic couplings (for above ground and below ground piping). 
 

1. Victaulic couplings shall be self-centering and shall engage and lock in place 
grooved or shouldered pipe and pipe fitting ends in a positive watertight couple. 
Fittings shall be angular pad design for rigidity. 
 

2. Couplings housing clamps shall consist of two or more malleable irons castings 
complying with ASTM A536.  Housing clamps shall hold in place a composition 
watersealing gasket designed so that internal water pressure serves to 
increase the seal’s watertightness. 
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3. Couplings assembly shall be securely held together by two or more trackhead, 

square or oval neck, steel bolts, or by single locking pin. Bolts and nuts shall be 
heat threated carbon steel and shall be in accordance with ASTM A183. 
 

4. All pipe fittings connected to mechanical pipe couplings shall be Victaulic, and 
shall have groove or shouldered ends and shall be fabricated or malleable iron 
casting in accordance with ASTM A47 or ductile iron Grade 60-45-10 in 
accordance with ASTM A536. Victaulic #920 mechanical style tees shall be 
acceptable.  All elbows shall be long radius (1.5D) unless noted otherwise on 
the drawings.   
 

5. Before couplings are assembled, pipe ends and outsides or gaskets shall be 
lightly coated with Victaulic lubricant. 
 

6. Pipe grooving shall be in accordance with Victaulic’s specifications. Pipe may 
be cut-grooved or roll-grooved, except that pipe and tubing with wall 
thicknesses less than minimum recommended by manufacturer for cut-
grooving shall be roll-grooved without removal of any metal. 
 

7. Valves, strainers, and suction diffusers shall be provided in accordance with 
paragraph E.1. or as manufactured by Victualic. 
 

8. Entire coupling installation shall be in accordance with Victaulic’s latest 
published instructions. 

   
9. All condenser water above and below ground piping and fittings shall be hot 

dipped galvanized. 
 

10. Substitute manufacturer:  Anvil, “Gruvlok”. 
 

c. At the Contractor’s option, 2-1/2" pipe and smaller may be installed with copper 
pipe and fittings (sweat joint or press joint).  

 
Piping and Valves: 
a. 2” and smaller Pipe: 

Type “L” copper tube, ASTM B88, with wrought copper fittings and         
soldered joints or press joints (Viega "Pro Press", Elkhart, Nibco).  
 
Strainers: 
250 pound S.W.P., screwed, bronze body, “Y” pattern, 20 mesh perforated 
stainless steel screen:  Crane, Muller 
 
Gate Valve:  125 pound S.W.P., bronze, screwed ends, inside screw, solid 
wedge, screwed bonnet, rising stem, repackable under pressure, U.S.made:  
Hammond #640, Crane #428, NIBCO #T-111, Grinnell #3010, Stockham B-
100, Milwaukee #148 
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Ball Valves:  400 pound WOG, bronze, screwed ends, double TE seals and  
seats, full port, U.S. made: Jenkins Fig. 900-T, Crane, Hammond, Nibco, 
Stockham, Apollo, Milwaukee, Grinnell  
 
Globe Valves:  150 pound S.W.P., bronze screwed ends, composition disc,  
union bonnet, repackable under pressure, U.S. made:  Hammond #IB413, 
Crane #T-235Y, Stockham B-22, Milwaukee #590, Grinnell #3240 
 
Check Valve: 
125 pound S.W.P., bronze screwed ends, screwed bonnet, swing check, U.S. 
made: Hammond IB904, Crane #37, Nibco T-413B, Stockham #B-319, 
Milwaukee #509, Grinnell #3300 
 

     Note:  Provide a brass service valve between all copper/iron connections. 
 
    2. Testing: 

      Test per paragraph D.2; Hydrostatic Test @ 150 psig. (prior to insulating pipe) 
 

At the final inspection of the project, the piping system shall again be tested at 100 
psig.  (Excluding the boiler and other low pressure equipment).  

    
F.   Cooling Tower Water Piping – Above Ground: 

 1.   Piping and Valves: 
 All piping to and from the heat exchanger to the cooling tower, above and below grade, 

shall be galvanized with galvanized grooved couplings.   
 
       Pipe: 
 Schedule 40, carbon steel, ASTM A53 or A106, but welded, or seamless, grooved 

ends, hot dipped galvanized 
 
 Fittings: 
 150 pound class, schedule 40, carbon steel, grooved ends, hot dipped galvanized.  All 

elbows long radius unless noted otherwise on the drawings. ASTM A234, ANSI B16.9. 
 
 
 Flanges: 

 150 pound class, forged steel, grooved end, flat faced and drilled, hot dipped 
galvanized 

 
 Ball Valves: 
 400 pound WOG, ductile iron or bronze, grooved or screwed ends, double TE seals 

and seat, full port  
 
 Globe Valves: 
 150 pound S.W.P., grooved ends, composition disc, union bonnet, repackable under 

pressure 
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 Check Valve: 
 2” and smaller:  125 pound S.W.P., bronze or ductile iron body,  screwed or grooved 

ends, removable bonnet, swing check 
 
 2½” and larger:  
 125 pound series, wafer (non-slam) design, ductile iron body, aluminum bronze or 

EPDM coated ductile iron disc, stainless steel spring, and shaft  
 
 Butterfly Valves:  
 50 pound WOG, fully lugged or flanged ductile iron body, grooved ends, bubble-tight 

shut-off, plated cast iron or bronze disc, stainless steel stem, EPDMN seat, bronze 
bushing, worm gear operator on valves 8” and larger, latch-lock throttling handle with 
memory stop on valves 6” and smaller 

 
 Strainers:  
 175 psi WOG, Y-pattern, cast iron body, grooved connection, with blow-off tapping, 

No. 20 mesh stainless steel wire screen 
 
2.   Couplings: 

Pipe shall be assembled with rigid Victaulic couplings (for above ground and below 
ground piping). 
 
a.  Couplings shall be self-centering and shall engage and lock in place grooved or 

shouldered pipe and pipe fitting ends in a positive watertight couple.  Fittings shall 
be angular pad design for rigidity.  
 

 b.  Couplings housing clamps shall consist of two or more malleable irons castings 
complying with ASTM A47.  Housing clamps shall hold in place a composition 
watersealing gasket designed so that internal water pressure serves to increase 
the seal’s watertightness. 

 
c.  Couplings assemble shall be securely held together by two or more trackhead, 

square or oval neck, steel bolts, or by single locking pin.  Bolts and nuts shall be 
heat treated carbon steel and shall be in accordance with ASTM A183. 

 
d. All pipe fittings connected to mechanical pipe couplings shall have groove or 

shouldered ends and shall be fabricated or malleable iron casting in accordance 
with ASTM A47 or ductile iron Grade 60-45-10 in accordance with ASTM A536. 

  
e. Before couplings are assembled, pipe ends and outsides or gaskets shall be lightly 

coated with Victaulic lubricant. 
 

f.    Pipe grooving shall be in accordance with manufacturer’s specifications.  Pipe may 
be cut-grooved or roll-grooved, except that pipe and tubing with wall thicknesses 
less than minimum recommended by manufacturer for cut-grooving shall be roll-
grooved without removal of any metal.  
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g.  Entire coupling installation shall be in accordance with manufacturer’s latest 

published instructions. 
  

3.   Specified Manufacturers:  Victaulic, Anvil “Gruvlok” 
 

4.  Testing:    
   Test per paragraph D.2; Hydrostatic Test @ 150 psig. (prior to insulating pipe) 

 
G.    Refrigerant Piping: 

l. Piping and Valves 
Pipe:   
ACR seamless hard drawn copper tubing, ASTM B280 
 
Fittings:   
Wrought copper joined with high temperature silver solder, All elbows shall be long 
radius. 
 
Hand Valves:   
Henry, Muller, Alco 
 
Dehydrators:   
Replaceable core; Muller, Sporlan, Alco 
 
Sight Glass:   
Double ported; Muller, Sporlan, Alco 
 
Thermostat Expansion Valves: 
Sporlan, Alco 
 
Solenoid Valves: 
Sporlan, Alco 

                         
      2.   Testing: 

 Test per paragraph D.3; except use dry nitrogen gas; test at 500 psig (R-410), or as 
otherwise recommended by the equipment manufacturer. After charged with 
refrigerant, test with electronic leak detector. 

 
3. Pre-charged factory line sets may be used where furnished by the A/C unit 

manufacturer.  Line sets shall be pressure tested and vacuum tested according to the 
manufacturer's instructions.   

 
4. Where pre-charged factory line sets or soft copper refrigerant piping is used, the line 

sets shall be run in a cable tray.   
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H.  Equipment Drains or Vents: 
A/C Condensate: Aboveground: Unless noted otherwise on the plans, condensate drains 
shall be type “L” copper with wrought fittings and sweat or Pro Press joints (inside the 
building), or galvanized iron with threaded and screwed joints (on the roof). 
Any connections with galvanized iron pipe to a stainless steel drain pan shall have a 
dielectric coupling. 

 
Underground: condensate drains shall be PVC, Schedule 40. Pipe shall conform to ASTM 
D-2665 or D-1785, Standards and shall bear NSF seal of approval. 
 
Condensing Boiler Condensate: 
PVC, Schedule 40. Pipe shall conform to ASTM D-2665 or D-1785, Standards and shall 
bear NSF seal of approval. 
 
All Other Drains and Vents: 
Galvanized iron pipe with threaded and screwed connections and fittings. Testing not 
required. 

 
I.    Insulation: 

All cold surfaces shall be sufficiently insulated to prevent sweating. 
 

 All pipe insulation shall be installed by an independent insulating contractor. 
Insulate only after leak testing.  Install strictly per manufacturer’s recommendations. 
 
Pipes passing thru fire rated walls and partitions and floors shall be made 
fire proof.  Refer to detail on drawings. 
 
Suspended piping shall have insulation saddles and rigid insulation spaces at hangers.  
Refer to “Hangers and Supports” section of these specifications for requirements. 
 
Insulation shall be installed with staggered longitudinal joints. 
 

 1.  Heat Pump Loop Piping (Horizontal Mains above Slab & All piping in Mechanical   
Room):   

      
No insulation required on heat pump loop piping inside the building. 

  
    2.   Hot Water Piping and Accessories above ground & concealed inside Building.  
      

Insulate with high density fiberglass insulation with double self-sealing all-service vapor 
barrier jacket, ASTM C547. 
 
Insulation shall have the following minimum physical properties: 
Flame Spread/developed smoke – 25/50, ASTM E84  
Thermal conductivity – k=0.27BTU-in/(h-F-ft2), ASTM C545 @ 1000 F. MEAN 
                                         



McMillan Pazdan Smith Architecture 
MPS Project No. 020420.00 
CBE Job # 2037                                                                  
6/01/2022; GMP Set 

 

                                        Spartanburg District Five 
                              James F. Byrnes High School                   
                    Phase 2 – Academic Wing Addition 
                                         Duncan, South Carolina 

 
 

                                                                                                                                        

SECTION 23 00 01 - HVAC 
Page 19 of 70 

 

 

Permeability – 0.02 Perm, ASTE E96, Procedure A 
Density – 4.0 lb/cu.ft. 
Temp use ratings – to 4500F 
   
Insulate all fittings with a fiberglass insert and cover with a Zeston or Speedline one 
piece PVC 
insulated fitting cover. 

  
Insulate all valves, connections, etc., per good industrial practices.  All raw edges 
shall be sealed with MI #550 Viac mastic or equal. 
 
All butt joints shall be sealed with manufacturer’s supplied tape strips with same finish 
cover as the insulation. 
           
Manufacturers:  Owens-Corning, Johns-Manville, Knauf, Certainteed 
 
Application Thickness: 
Hot Water: 
1 ¼” & less – 1½” thick  
1 ½” & larger – 2” thick 
Manufacturers:   Owens-Corning, Johns-Manville, Knauf, Certainteed 

   
3.  Refrigerant Suction and Liquid Piping: 

Insulate with 1” thick rubber based closed cell, UV resistant, elastomeric foam. 
 
Insulation shall have a flexible, polymeric protective covering designed to prevent 
damage from sunlight, installation, and physical abuse.   
 
Insulation and covering shall have 25/50 flame spread and smoke developed ratings.  

 
Insulation exposed to the weather shall be protected with minimum 40 mil thickness, 
pre-fabricated, self-adhering, waterproof composite membrane wrap.  Wrap shall be 
UV-resistant aluminum foil/polymer laminate over rubberized asphalt by Flexclad-400 
or Alumaguard 
 
Manufacturers: ArmaCell ArmaFlex Shield, Armacell AC/Accoflex, K-Flex 
 

4.  Accessories: 
a. Air Separator – No insulation required 

 
b. Pump Volute – No insulation required 

 
                      c.   Heat Exchanger- No insulation required 
 

5. A/C Condensate Drains Above Grade and Inside the Building: 
     Insulate with ½” thick rubber based closed cell, UV resistant, elastomeric foam. 
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   Insulation shall have 25/50 flame spread and smoke developed ratings.  
 
     Manufacturers: Armstrong “Armaflex”, K-Flex, Aeroflex 

 
6. Piping Exposed Inside the Buildings (including mechanical room): 

 
Fiberglass:  In addition to the all service jacket, all piping shall be covered with a 
lightweight, .010” thickness smooth aluminum jacket and banded with aluminum straps 
8” on center. 
 
At the contractor’s option, Knauf Redi-Klad 1000 factory applied, zero perm, with 
embossed aluminized jacket may be used in lieu of aluminum covering. 
 
Armaflex:  Cover with 30 mil PVC covers and fittings.  Insulation cover and fitting shall 
be Johns Manville "Zeston 2000" Series or equal.  Insulation cover and fittings to be 
secured/sealed with adhesive.   

 
7. Piping Exposed to the Weather: 

Insulate with either 2” of Pittsburgh Corning “Foamglass” rigid cellular glass, or 1½” 
rigid isocyanurate. Pipe and fittings shall be finished with "Suran 560" 6 mil, PVDC 
vapor retarder film.  The pipe and vapor retarder shall be covered with a jacket of .010” 
thickness smooth lightweight aluminum secured with aluminum bands 8” on center. All 
ells shall be finished with formed aluminum jackets or sunlight resistant PVC covers. 
 

J.   Pipe Freeze Protection:  (for all water piping exposed to the outside or freezing weather) 
 Before insulating, heat trace all flooded piping with Chromalox SRL (or RayChem) self- 

regulating pipe heating tape at one foot of tape per foot of pipe. Heat tape output shall be 
automatically controlled in proportion to the pipe temperature.  Install the tape before 
insulating. 

 
   Heat tape output shall be based on pipe diameter: 
       Pipe Size                 Heat Output 
           3” and less               3w/ft 
           4” & 6”                      5w/ft 
           8” thru 12”                8w/ft 
 
      Coordinate the heat tape junction box location with the electrical contractor. 

 
Hanger and Supports: 
All pipe shall be substantially supported to the building steel and/or structure. Provide 
hangers and insulation saddles as specified. Hangers for multiple pipes 3” and larger and 
run parallel shall be staggered on alternating joist and not suspended from the same joist. 
 
Pipes racked against a wall or concrete pad shall be secured with 12 gauge, hot dipped, 
galvanized (outside) or plated (inside) superstrut and slide-in pipe clamps. Copper pipe 
shall have a rubber insert for isolation. 
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Piping on a roof shall have adjustable height, screw clamp, and supports with a roof pad 
base.  See detail on drawings. 
 
All suspended piping shall be hung with rods of the following sizes: 
 pipe        ½” thru 2”     -3/8” threaded rods 
 pipe        2 ½” thru 4”  - ½”   threaded rods 
 pipe        5” and 6”      - ¾”   threaded rods 
      pipe        8” thru 12”    -7/8” threaded rods 

 
All insulated piping shall have sheet metal insulation saddles at each hanger.  Minimum 
saddle arc shall be 1200. Minimum saddle lengths shall be as follows: 
      pipes up to 6”:     8” length metal saddle (20 ga.) 
      pipes 8” to 12”:  14” length metal saddle (16 ga.) 
 
Insulated pipe shall have a full perimeter, 18” length of high density, 25/50 rated, 19 psi 
compressive strength, isocyanurate (or 25/50 rated, 80 psi compressive strength calcium 
silicate for hot water or steam systems) and sheet metal insulation saddle at each pipe 
hanger for pipes 1-1/2” and larger.  Pipes less than 1-1/2” with elastomeric insulation shall 
have a 12” long insert, or full perimeter section of isocyanurate insulation, or 
premanufactured rigid insulated pipe support by the insulation manufacturer (Armacell 
Ecolight or equal by other insulation manufacturer).  
 
1.  Steel Pipe: 

  Maximum distance between supports for steel pipe shall be as follows: 
  Bar joist and I beam construction:  

         pipe size           ¾”   1”   1-½”    2”     2-1/2”   3”    4”-6”   8”-12” 
 max. spacing     7’    7’      9’    10’       11’     12’    12’        12’ 
 
 Light weight joist and purlin construction: 

    pipe size           ¾”   1”   1-½”    2”     2-1/2”   3”    4”-6”   8” 
    max.spacing     7’     7’      9’    10’     10’      10’   10’      10’  Parallel to Purlins 
            5’    5’      5’     10’     10’      10’     5’        5’ Perpendicular to Purlins  
 
    NOTE:  4” Pipe and larger and run parallel to purlins shall have the threaded rod attached 

to a unistrut support secured to a minimum of 3 purlins (8” or 6” pipe) or 2 purlins 
(for 4” pipe). See detail on drawings. 

 
Steel pipe shall be suspended with Grinnell Fig. 260 clevis hangers, with sheet metal 
insulation saddles (where insulated).  All insulated steel pipe shall have a section of 
rigid insulation at hangers as noted in the general section of "Hangers and Supports", 
regardless of size.   
 
All vertical runs of piping shall be supported at each floor penetration with Fig. 241 
riser clamps welded to pipe. 

 
   2.  Copper Pipe: 

 Maximum distance between supports for copper pipe shall be as follows: 
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    pipe size          3/8” to ¾”    1”to 1 ¼”    1 1/2” to 2”    2 1/2”to 3”  
    max. spacing         5’                  6’                  8’                10’ 
 

  Copper piping shall be suspended with Grinnell Fig. #CT-69 hanger (uninsulated) and 
with insulation saddle when insulated.  

 
 3.    Upper Attachments: 

All upper attachments shall be approved types. Submit manufacturer’s literature on all 
attachments. 
 
Any upper attachments suspending pipe from a roof structure with a slope greater than 
2 ft. per 12 ft. shall have a pivoting hanger, Michigan Model #320 bracket and Model 
#35 eye nut. 
 
Joist and beam attachments shall have a retaining strap to secure clamps against 
disengagement, Michigan Model 300-C. 
 
Hanger attachments to fire protected steel shall be mounted prior to spray application 
of the fire protection. 
 

K. Pipe Installation: 
1.  Weld-o-lets shall be acceptable in lieu of tees where branch is two sizes smaller than 

main.  
 
2. All underground pipe shall have a minimum bury depth of 3 feet (top of pipe to grade) 

unless indicated otherwise on the plans. 
 
3. Install water piping with a constant elevation gradient so that it shall drain to low points.  

Install at each low point a drain valve with hose connection. 
   
4.   Provide all sensing wells and tappings necessary to accommodate the control system, 

and water treatment system. Coordinate with subcontractors. 
 

     5.   Locate pipe with a minimum elevation above the floor at 7’0”. Where space will not allow 
7’ minimum, coordinate elevation with the Engineer. Mount inline pumps no higher than 
8’0” above the floor, for service access. 

 
6.   All pipe mounted indicating thermometers and gages shall be installed and adjusted to 

be read from floor level, without need for a ladder. 
  

                7.   Earthquake Restraints:  Refer to Seismic Restraint section of these specifications. 
 

8. Unless indicated otherwise on the plans, all pipe trim (strainers, valves, unions, flow 
balancing devices, etc.) shall be the same size as the indicated pipe size.  
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L. Piping Specialties: 
1.  Air Vents: Install air vents at all high points of water piping systems. Air vents shall be 

¼” brass cock with overflow tube piped to an accessible location. All vents shall be 
manual. 

  
2. Calibrated Balancing Valves: Provide calibrated balancing valves or orifices where 

indicated on the drawings and at each terminal device. Valves shall have integral pointer 
to indicate degree of valve opening. Valve shall be rated for 125 psig working pressure, 
and brass body construction. Do not install with meter connections pointing downward.  
Bell & Gossett, Taco, Tour-Anderson, Nexus, Wheatly, Danfoss. 

  
3. Suction Diffusers:  Diffusers shall have vortex breaker and removable strainer. 

 
4. Test Ports: Provide temperature and pressure sensing ports where indicated on the 

drawings.  Test ports shall be brass construction, 3” length to extend past insulation (or l 
½” in uninsulated pipe, with cap strap, EPDM Seal and NPT thread.  SuperSeal by Flow 
Design or Petes Plug. 

 
5. Triple Duty Valve: Valve shall function as a non-slam check valve, balancing, positive 

shut-off valve. Valve shall have calibrated balancing adjustment, 175 psig working 
pressure rating, back seating valve stem. 

 
             Specified:  Bell & Gossett 
  Substitute:  Armstrong, Victaulic, Muller, Taco, Grundfos 
 

6. Flexible Coupling/Connectors: 
Base-mounted pumps, water source heat pumps, water source outdoor air/ERV units, & 
air handling units: 
 
For pumps/equipment on spring isolated pads/rails: 
At each pipe connection 2” and larger, provide an arched reinforced resilient flexible 
connector of molded neoprene and nylon with integral cable restraints. Connectors shall 
be rated at 225 psi @ 2400F. For base mounted pumps, connectors shall have sleeved 
tie rods with rubber washers to limit expansion and compression. (Minimum (3) per 
connector.) (Metrasphere only)  Connectors shall have 150 psi ASA steel companion 
flanges.  
 

   Specified:  2” and larger:  Metraflex, “Cablesphere” (Metrasphere) 
     Substitute:  Mason, Keflex, Amber-Booth, Flex Hose 

 
For pumps/equipment without spring isolated pads 
At each pipe connection 2” and larger, provide a corrugated stainless-steel hose and 
braid connector. Connector shall be rated at minimum 160 psi @ 70 F.  Connectors shall 
have 150 psi ASA steel companion flanges. 
 

   Specified:  2” and larger:  Metraflex  
     Substitute:  Mason, Keflex, Amber-Booth, Flex Hose 
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At each pipe connection 1-1/2” and smaller, provide a flexible hose connector 
constructed of 300 series stanless steel corregated hose with threaded connections, and 
brad collar.  Connectors shall be rated at minimum 470 psi working pressure at 70 F. 
 
Specified:  1-1/2” and smaller:  Metraflex 
Substitute:  Mason, Keflex, Amber-Booth, Flex Hose 

 
7. Automatic Flow Control Valves: (see Control Section of the specifications for pressure 

independent control valves PIC). 
Provide auto-flow control valves at each terminal unit as scheduled on the drawings. 
Valves shall have cast brass body with stainless steel or nickel plated brass cartridge 
and stainless steel spring. The valve shall be rated for 300 psi, 2500F, threaded ends, 
and have a threaded union with bonnet nut for disassembly.  The valve body shall have 
¼” NPT pressure and temperature test ports with EPDM seals to receive pressure gauge 
or thermometer. Valves shall have accuracy of 5% + over the entire pressure range 
specified on the drawings. Auto flow cartridge shall be protected by a #20 mesh strainer 
upstream from the valve. 

 
   Specified:   Auto Flow 
   Substitute: Griswold, Nexus, Wheatley, Hays, Pro Hydronic Specialties, Bell & Gossett, 

Victaulic, Tour & Andersson 
 

8. Combination Valve Sets: 
 At the contractor’s option, combination valve sets may be substituted for the specified 

pipe trim at each terminal unit (1¼” pipe size & less). The component valves shall meet 
or exceed the specification for each individual piece, as specified herein. 

 
   Specified:   Griswold 
 Substitute:  Auto Flow, Nexus, Wheatley, Hays, Pro Hydronic Specialties, Bell & Gossett, 

Victaulic, Tour & Andersson, By Heat Pump Manufacturer 
 
 M.   Flexible Expansion Loops: 

Expansion loops shall be prefabricated with three sectional stainless steel corrugated 
hoses and stainless steel braided cover.  Loops shall allow for multi-plane movement with 
6 degrees of freedom.  Loops shall be rated for 150 psi and with 4 to 1 safety factor.  
Connections shall be ANSI 150 lb. bolting flanges (or grooved for Victaulic couplings) for 
piping 2 ½” and above; and male pipe thread with unions for pipe 2” and less. 

 
 Specified:  “Triflex” by Flex-Hose Inc. 
 Substitute:  Flex-Weld “Keflex”, by prior approval 

 
N.  Thermometers and Gauges: 

 Furnish and install thermometers and gauges where shown on the drawings. 
 
1. Thermometers shall be 7” scale, adjustable angle, in black case, and red spirit filled 

tube. 
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All thermometers shall be mounted in separable socket. 0 to 100 degrees F range chilled 
water, 30 to 240 degrees for hot water or hot and chilled water, or 0-120 degrees for 
water source heat pump systems. Provide extended stem at insulated pipe. Trerice 
BX914, Weiss, Weksler, Miljoco, or Winters. 

   
2. Pressure Gauges: Shall have 4-1/2” steel case, 0-60 psig range (unless noted 

otherwise).  Trerice #600C with #865-1, 300 psi gauge cock, Weiss, Weksler, Miljoco, or 
Winters. 

 
Cooling tower pumps shall have a compound gauge. Thermometers and gauges shall 
have a minimum accuracy of 1% of scale. 

 
O.  Pipe Labels and Valve Tags: 

Provide a durable color coded vinyl name tag for each pipe system. Coordinate color code 
with owner’s code. In each mechanical room, the labels shall be a maximum of 25’ on 
center; above ceilings, pipe labels shall be a maximum of 30’ on center.   
 
Provide a pipe label @ each main service valve. 
 

Pipe shall be labeled as follows:   
1. Water Source Heat Pump Supply; Water Source Heat Pump Return 
2. Natural Gas 
3. Cooling Tower Water Supply; Cooling Tower Water Return 

 
    Provide stamped or engraved tags for all valves, coded to the mechanical plans.  

Coordinate numbering system with owner. 
 

P. Water Treatment: 
   Water treatment company shall provide the following services: 

1. Provide chemical agents for the initial fill and cleaning of the piping systems, hot water 
and chilled water. Passivate the piping. Leave the system after start-up at proper Ph, 
corrosion and scale inhibited, and at the proper clarity. See “Pipe Flushing” section of 
the specifications; provide a letter certifying initial clean and treatment. 

 
Provide follow-up service calls as needed, but not less than quarterly, to maintain the 
hydronic system for one full year from date of substantial completion. Provide all 
required chemicals for the year. 
 

2. Provide a condenser water treatment system to control chemical treatment and                                              
solids. A conductivity controller/timer and pump shall control biological growth thru 
administration of two (2) altering biocide agent (s), initiated by a time clock.  The 
conductivity controller shall also control the pumping of chemical treatment to inhibit 
the formation of scale and corrosion and proportionately control dissolved solids 
through bleed-off.  Condenser water treatment shall include the following: 
a. Three (3) chemical pumps of corrosion-resistant materials with tubing, check 

valves and one (1) tank for inhibitor 
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b. One (1) conductivity controller with two timer circuits for the inhibitor pump and 
biocide pumps 

c. Time clock 
d. Solenoid valve for bleed-off  
e. Manual control valve for bleed-off 
f. Test kit consisting of four ml. burettes, all necessary glassware, pH color 

comparator, and reagents to perform the following analyses: M Alkalinity, Chloride 
Calcium Hardness, pH Inhibitor 

g. One year’s supply of condenser water treatment to inhibit the formations of scale, 
corrosion and algae, including consulting services of a water treating engineer 
during initial start-up and on a routine basis thereafter. 

h. Provide necessary wiring to power and control chemical treatment components. 
 

    3. Coordinate necessary pipe taps and locations during the piping stage in the 
mechanical room. 

        4. All components shall be rigid mounted on a non-corrosive wall panel with shelf. 
      5.  Route all wiring and flexible tubings outside of the cabinet in PVC conduit,  
              properly secured to walls, pipes and equipment. 

   
                   Specified:  Nalco/Cascade (Contact Josh Frady 864-809-9472) 

        Substitute: By prior approval 
 

  DUCTWORK: 
A.  Shop Drawings:  Submit shop drawings for all sheetmetal, accessories, and insulation. 

 
Quality of the Work: 
With the installation of all ductwork and all accessories, the fit and finish shall be in 
accordance with a high standard of skillet craftsmanship, and with established standards 
of the trades and shall be neatly mounted square and plumb to the building surfaces and 
structures. 
 
Unless indicated otherwise on the plans, all ductwork and accessories shall be installed 
concealed in the walls or above ceilings.   

 
B. Fabrication and Materials: 

1. Sheet Metal Ductwork: All rigid ductwork shall be galvanized sheet metal of sizes as 
indicated on the drawings. Fabricate and install all ducts in accordance with “SMACNA 
Standards for Low Pressure Ductwork” 2” pressure class (unless noted otherwise), 
including type joints, gauge thickness, hanger supports and spacing, etc. 

 
2. All branch duct connections to a trunk duct shall be made with prefabricated flared        

connections and as indicated on the drawings. 
  

3. All rectangular duct 19” wide or larger and 2” pressure class or less shall be cross-
broken or beaded for rigidity. 
 

4. Fabricate fittings as shown on the drawings. 
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5. All duct dimensions given are net inside free area, ducts which require insulation liner 

shall be increased in size appropriately. 
                  

6. Install flexible connections at all air handling equipment and roof top units: including 
but not limited to, air handling units, blower coils, fan coil units, roof or in-line exhaust 
fan, (supply and return). Connectors shall be metaledge VentGlas as manufactured by 
Ventfabrics, Inc.  Connectors shall not contain asbestos. 

 
7. All elbows, supply, return, exhaust and outside air shall be constructed with either 

radius turns (throat and heel, centerline radius = 1.5 x duct width) or square with single 
thickness turning vanes. Vanes shall be constructed in accordance with ASHRAE 
design with 2” radius and 1.5” center-to-center dimension 
 

8. For round low pressure duct work (1" or 2" pressure class), 12" diameter or less, 90 
degree elbows shall be minimum 4 gore and minimum 1.0 centerline radius to duct 
diameter. 

 
9. Field measure clearances and location for all duct pieces prior to fabrication.  

   
10. Access doors shall be double thickness metal with internal 1” insulation, hinged doors 

with thumb latch. Minimum size shall be 14”x 14” unless duct size dictates smaller. 
Provide access doors for visual inspection at all inaccessible fire dampers and 
motorized dampers, whether or not indicated on the drawings. 

 
11. Seal all duct joints with high bonding strength duct sealant.  Duct sealant shall be rated 

per UL-181B-M.  United McGill, Air Seal#33, Ductmate (water or solvent based), or 
Carlisle “Versa-Grip” #102. 

  
12. “Ductmate” or similar bolted flange joining system shall be used (except duct located 

outside and fume exhaust) for all duct work with either duct dimension greater than 
20”. At the contractor’s option, duct smaller than 20” shall be either SMACNA or 
“Ductmate”. 

  
13. Ductwork exposed to the weather shall be 16 gauge, all welded construction and 

oversized 4” each dimension to accommodate 2” insulation liner.  All welds shall be 
coated with a galvanized finish. Flexible connections (where required) shall be located 
inside the building. 

 
14. All dampers in ductwork with external insulation wrap shall have a stand-off bracket at  

        the operating lever to match insulation thickness. 
 

       15. Flag all balancing dampers with tag of fluorescent tape for easy identification by the 
Test & Balance contractor. 

 
      16. Earthquake Restraints:  Refer to Seismic Restraint Section of these specifications. 
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17. Sheet Metal Change Orders: 
      Additional sheet metal required to accommodate change orders accepted by the owner  
      shall be billed at the following rates (including labor and materials): 
            Lined Sheet Metal: $7.00 per lb. 
         Unlined Sheet Metal with insulation wrap:  $6.00 per lb. 
                   Unlined Bare Sheet Metal:  $5.00 per lb.   
 
     Fire Dampers (includes sleeve, access door & caulk): 
                              6 sq. ft. or less:  $300.00 each 
         6 sq. ft. – 12 sq ft:  $400.00 each 

 
18. Flexible Ductwork:  Where flexible duct connectors are indicated on the plans, the 

maximum length of flexible duct shall not exceed 5’ in length.  Provide a pre-
manufactured radius forming durable elbow support (Titus FlexRight) where flexible 
ductwork is used as an elbow, 

 
C.  Duct Construction Standards: 

1. Low Pressure (2” Pressure Class):  All ductwork; supply, return, exhaust, and  
 outdoor air.  

   
2. Low Pressure round duct larger than 14” diameter shall be spiral fabricated.  All high 

pressure round duct shall be spiral fabricated. 
 

D. Flexible Duct (Supply ductwork only):   
1. Low Pressure:   
 Type:  Metal Helix with aluminized laminated fabric, UL-181 Class I 

listed, rated at 6”W.G. positive working pressure, 4000 FPM. 
 
 Fitting Connections:   Tape and Stainless steel screw clamps or Panduit heavy duty 

nylon cinch straps (25/50 fire/smoke rated).  
 
 Insulation:  1” thick, 1 lb. density glass fiber (R=4) with metalized mylar 

seamless vapor barrier jacket. 
 
 Branch Connectors: Spin-in conical tap 
 
 Specified:  Flexmaster Type 5M 
 Substitute:  Thermaflex, Hart & Cooley 
 

E. Spiral Metal Duct:  
All high pressure round, all round duct over 14” diameter, and elsewhere as noted on the 
drawings, all oval supply duct, and elsewhere as indicated on the drawings shall be spiral 
lock seam fabricated of ASTM-A653/A527 galvanized sheet metal, with G-90 coating, of the 
following minimum dimensions, unless noted otherwise: 
  Diameter Std.Pipe Gauge Ribbed Pipe Gauge 
    3-14”           26                                       26 
             15-26”                      24                                       26 
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  27-36”                      22                                       26 
  37-50”                      20                                       24 
 

All fittings shall be factory fabricated of galvanized steel with spot weld and bonded seams.  
Gauge as follows:  3”-14”/24 ga, 15”-26”/22 ga, 27”-50”/20 ga, 52”-60”/18 ga.  For ribbed 
construction fittings weight may be one gauge lighter.  Elbows shall be 1 ½ duct diameter 
radius, 5 piece gore above 12” and die stamped 12” or less.  

 
Suspended exposed duct shall have a circular band iron hanger with a threaded rod at the 
centerline of the duct.  See SMACNA Manual for strap rod sizes. 
 
Access doors shall be Type ARZ-W with insulated door as manufactured by United Sheet 
Metal or equal. All branch connectors shall have a conical tee fitting, a conical tap fitting, or 
a 450 lateral take-off.  
 
Duct sections and fittings shall be connected as follows: 

1) Standard: 
i. Metal slip joint couplings with duct sealant and sheet metal screws 

(standard). 
 

ii. At the contractor’s option, ductwork with a diameter less than 24” diameter 
may be gasketed joints, such as Lindab “Spirosafe”. 

 
The duct shall be dual wall construction where indicated, with 1” thick coated fiberglass 
insulation (K=.27, UL-181 rated) and a perforated metal liner. 
 
Dual wall ductwork shall have a paint grip galvanized finish suitable for field painting. 

 
   Specified:  United Sheet Metal Acoust 1-K27  
                     United Sheet Metal (single wall) 
   Substitute:  Monroe Metal, Semco, Texas, Hamlin, Lindab, Eastern Sheetmetal, TDS, EHG 
 

F.   Sound Treatment:  
      1. Flexible Branch Duct Connectors:  Where flexible duct connectors are indicated on the 

plans, the maximum length of flexible duct shall not exceed 6’ in length.  
 

G. Insulation: 
1.  Install insulation per manufacturer’s recommendation. Insulation liner shall be installed 

by the HVAC Contractor. Any exterior wrap and rigid board insulation shall be installed 
by an independent insulation contractor. 

 
   All ductwork and accessories handling air below 650F or located in an area exposed to 

outdoor temperatures shall be sufficiently insulated to prevent sweating and/or meet 
energy codes. 
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2.  Ductwork Liner (elastomeric foam): 
        Insulation shall be 1” thick, 3 PCF density, flexible acoustical and thermal duct liner. 

Liner shall have a smooth, scuff and abrasion resistant air-side surface, suitable for 
duct velocities to 8000 FPM. The liner shall have an antimicrobial treatment so that it 
will not support the growth of fungus or bacteria (in accordance with ASTM 
C1338/G21, G22, and UL181). Insulation liner and accessories shall meet all NFPA 
90A requirements for duct liner and shall meet the requirements of UL 181 Erosion 
Test.  Liner shall have a minimum “R” value = 4.0 for 1” thickness per ASTM C177 or 
C518. Burn characteristics shall meet 25/50 (flame/smoke) ratings per ASTM-E84. 
NRC rating shall equal .55 @ 1" thickness, per ASTM C 423-81 & E795. Minimum 
temperature rating shall be 1800F, per ASTM-C411. 
 
Liner shall be secured with spotter pins or impact pins (GripNail) and 100% adhesive 
coverage. Adhesive shall be approved by manufacturer and applied per manufacturer 
instructions. Where welding pins are used, adjust amperage according to the 
manufacturer's specifications to prevent burning/melting of the liner and to reduce 
smoke generation while maintaining acceptable weld integrity.  
 
Specified:  Armacell AP “Coilflex” Duct Liner or Armacell AP "Armaflex" Duct Liner  

       Substitute: K-Flex, or by prior approved equal 
 

3. Exterior Duct Wrap: 
Ductwork shall be insulated with R=5.0 (installed), 2” thick, ¾ pcf, flexible, ASTM 
C1290 fiberglass duct wrap with a factory laminated reinforced scrim kraft foil vapor 
barrier facing. Insulation shall be secured with seams stapled with flare door type 
staples (6” o.c.) and sealed with two coats of Childers CP-30/34 mastic (or equal by 
Design Polymerics or by prior approved) and with an intermediate layer of open weave 
glass fabric.  On ducts over 24 inches wide, additionally secure the insulation on the 
duct bottom with welding pins and push-on washers, 16 o.c. Duct wrap shall be UL 
listed and not exceed flame spread (25) and smoke developed (50) per ASTM E84. 
Duct shall have “Out of Package” R valve equal to 6.1. Insulation shall be 
manufactured by Owens Corning, Certainteed, Knauf, or Manville. 

 
4. Flexible Fire Barrier Duct Wrap: 
 Ductwork shall be wrapped with a flexible fire barrier duct wrap creating a 1-hour or 2-

hour fire rated enclosure with zero clearance to combustibles when tested per ASTM 
E2336, ASTM E814.  Duct wrap shall be composed of an inorganic blanket 
encapsulated with a scrim-reinforced foil and be rated for grease duct enclosure 
assemblies serving Type 1 kitchen hoods.  Duct wrap shall have a flame-spread index 
of 0 and a smoke developed index of 0 when tested in accordance with ASTM E 84.  
Fire wrap shall be secured to ductwork with steel bands and/or welding pins.  Install 
duct fire wrap per manufacturer’s instructions. 

 
 Specified:  Thermal Ceramics (Firemaster) 

     Substitute:  3M Fire Barrier Duct Wrap 15A, Unifrax (FyreWrap)  
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5. Application (Duct):   
a. All WSHP units, unless noted otherwise: All rectangular Supply and Return 

ductwork shall have 1” thick, 3 PCF elastomeric foam liner for the full length.  All 
round and oval supply ductwork shall be insulated with exterior wrap. 

b. WSHP-A2.05 & B2.09: All rectangular Supply and Return ductwork shall have 1” 
thick, 3 PCF elastomeric foam liner for the full length.  All round and oval supply 
ductwork shall be insulated with exterior wrap. 

c. All WSERV Units:  Rectangular Supply and Return ductwork shall have 1” thick, 3 
PCF elastomeric foam liner as for the first 20 linear ft.  The remainder of the 
rectangular supply duct shall have wrap. The remainder of the return shall not 
require insulation. All round supply ductwork shall be insulated with exterior wrap. 

d. All transfer ducts shall have elastomeric foam liner, 1” thick x 3 PCF. 
e. Exhaust duct shall not require insulation. 
f. Flexible duct and dual wall spiral shall be factory insulated. 
g. HVAC ductwork located outside shall be insulated with elastomeric liner, thickness 

shall be 2”. 
g. Fresh air ductwork, including outdoor air units, kitchen makeup units, and 

boiler/water heater intakes, shall have exterior flexible wrap, 2” thick.   
    

 MOTORS: 
Unless otherwise noted, all motors shall be 40 degrees C rise, dripproof, minimum 1.15 
service factor. All motors shall have overload protection. 
 
All motors served by a variable speed drive shall be rated for variable speed service. Motors 
shall have motor shaft grounding protection. 
 
Electronic Commutated Motors (ECM): 
Motor shall be a brush-less DC, electronic commutation (EC) motor specifically designed for 
fan applications. Motors shall be permanently lubricated with heavy-duty ball bearings to 
match the fan load and pre-wired to the specific voltage and phase. Internal motor circuitry 
shall convert AC power supplied to the fan to DC power to operate the motor. Motor shall be 
speed controllable down to 20% of full speed (80% turndown).  Speed shall be controlled as 
noted in the control specifications. Motor shall have internal overload protection. 
 
MOTOR STARTERS: 
A. Standard: 

Provide motor starters where indicated on the equipment schedule and in the equipment 
specifications. 
 
All starters shall be complete with overload protection for each line.  Each starter shall be 
equipped with a selector switch marked “ON”-“OFF”-“AUTO”. Each motor starter shall 
have a control circuit transformer and holding coil. Coordinate the control voltage with 
controls contractor. Auxiliary contacts shall be furnished as required to fulfill the control 
sequence. Control transformers shall be rated at 100VA (minimum) to power the holding 
coil and controls. 
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Indoor mounted starters shall have NEMA I enclosures, outdoor mounted starters shall be 
NEMA 3R. 

 
Each motor starter shall have a nameplate indicating its associated equipment and 
equipment no. (i.e., hot and chilled water pump). Each tag shall be black laminated 
phenolic plastic with engraved letters and shall be secured with screws (not glue). 
 
Specified:  Square D 
Substitute:  GE, Siemens, Cutler Hammer, Sprecher/Schuh 
 

B. Variable Speed Drives: 
Provide pulse width modulated, adjustable frequency drive which generates a sine-coded, 
adjustable voltage/frequency, three phase output for speed control of any conventional 
squirrel cage induction motor. The drive shall maintain a power factor of not less than .95 
throughout its speed range.  
 
1. Design Features shall include: 

a. Sine-coded, pulse width modulated output 
b. 16-bit microprocessor control logic 
c. Overload capability of 110% for 60 seconds 
d. Coast or ramp to stop 
e. Adjustable acceleration and deceleration 
f. Run and fault LEDS 
g. Run and fault contacts for customer use 
h. Controlled speed range of 10:1 
i. Process follower input:  4-20MA or 10VDC 
j. Touch pad operator controls with five digit digital frequency/speed meter 
k. Critical frequency rejection circuit 
l. Slip compensation 
m. Torque limiting circuit 
n. NEMA 1 enclosure (indoor) or NEMA 3R/FVFF (forced ventilated, fan filtered), 

outdoor. 
o. 5% Input A/C line reactors 
p. Speed pot for manual speed adjustments 
q. Communications board (Lon, BacNet, etc. as required to match the building control 

system vendor for data reports to the building control system. 
r. Output carrier frequency programmable @ 0.5,1,2,4, or 8 KHZ and randomly 

modulated about the selected frequency 
s. Power factor not less than .98 lagging @ any load 

 
2. Protective Features shall include: 

a. Current limited stall prevention during acceleration, deceleration and run conditions 
b. Automatic restart after momentary power loss 
c. Start into a rotating motor with speed search 
d. Diagnostic circuit display 
e. DC bus CHARGE readout 
f. Isolated operators controls 
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g. Phase to phase short circuit protection 
h. Ground fault protection 
i. Electronic thermal motor overload 
j. Anti-windmill protection with DC injection before start 
k. Heat sink over temperature protection 
 

3.   Adjustment shall include: 
a. Acceleration:   0.1 to 1800 seconds 
b. Deceleration:   0.1 to 1800 seconds 
c. Maximum frequency of up to 60 HZ +/- 10% via touch pad 
d. Critical frequency rejection 
e. Minimum frequency 
f. Maximum frequency 
g. Carrier frequency 
h. Torque limit 
i. Slip compensation 
j. DC injection braking time 
k. DC injection braking amplitude 
l.  Multi-step speed settings, 5 maximum 

 
4.   Environmental and Service Conditions shall be suitable for: 

a. Ambient service temperature: 10 degrees to 40 degrees C 
b. Humidity to 90% 
c. Service factor of 1.0 

 
5. Starter shall be: 

a. ETL or UL listed 
 

 6. Starter Options shall include: 
a. H-O-A  Switch 
b. Ammeter 
c. Line Bypass with Magnetic Contactors and overload protection, where indicated 

on the equipment schedule. 
 

 7. Provide a variable speed starter where indicated on the schedule. 
 
  8.   Drives shall have the following points addressable from the Building Control System: 

Motor Frequency 
a. Motor Frequency Read 
b. Motor Current 
c. Acceleration time 
d. Deceleration time 
e. Motor Rated Voltage 
f. Motor Rated Amperag 
g. Motor KW 
h. Drive Run 
i. Drive Status 
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j. Alarms 
k. Alarm-Faults: Clear All 
l. Alarm-Faults:  Notification 

 
The drive shall carry a two (2) year “on site” warranty. 
 
The starter shall be tested with fully loaded induction motors. The combined test data shall 
be analyzed to insure adherence to quality assurance specifications. 

 
The adjustable frequency drive shall be sized for the motor horsepower and voltage as 
scheduled on the drawings. 

 
Provide factory assisted start-up and check-out services. Set drives for a minimum speed 
of 25%. 
 
Provide output line reactors when the distance between the drive and the motor exceeds 
150 ft. 
 
Outdoor starters shall not be mounted in direct sunlight.  Provide stainless steel sun shield 
as required. 
 
Factory OEM Drives: 
Variable frequency drives provided and installed by the manufacturer shall meet all 
features, adjustments, and safeties listed above. 
 
Independent Drives (provided separate from equipment). All drives for the HVAC 
equipment shall be one manufacturer. 
 
Specified:   ABB 
Substitute: Danfoss/Graham, Square “D”, Reliance, Toshiba, AC Tech, Siemens, Cutler- 

Hammer, Emerson, Yaskawa 
 

ANCHOR BOLTS: 
Provide anchor bolts for all concrete slab mounted equipment.  Bolts shall be of suitable type 
for load and purpose and shall be accurately spaced.  See "Wind and Seismic Restraints" 
section of these specifications for equipment requiring seismic restraints. 

 
VIBRATION ISOLATION: 
A. Pipe Flexible Connectors:  (see “Piping Specialties” section of these specifications). 
 
B. Fan Powered, In-line Fans : 

  Same as duct hangers, four per unit, minimum deflection shall be 0.75”. 
 

All in line fan hangers shall be isolated with steel springs located in a neoprene cup and 
housed in a steel bracket. The hanger shall allow 30 degrees misalignment before the rod 
contacts the hanger box. Minimum deflection shall be 0.75”, (4) per unit. Mount hangers to 
structure (highest point). 
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Specified:  Mason # 30N 
Substitute: Vibration Mountings, Amber Booth, Vibration Elimination, Kinetics Noise     

Control, Vibro-Acoustics, Caldyn 
 

EQUIPMENT: 
A. General 

1.  Submit shop drawings on all equipment listed in this section of the specifications.   
 
2. Extra Filters: For all equipment requiring air filters, the owner shall be furnished one set 

of filters. The owner’s extra set of filters shall be in addition to the filters in place at the 
date of substantial completion. The mounted filters shall be clean at the date of 
substantial completion. (If equipment is operated during the construction phase of the 
project, the construction phase filters shall be replaced as needed to maintain clean 
coils and equipment).  Filters during construction shall be rated MERV 7-8 at 
occupancy. 

 
 For ductless split system (DSS) indoor units, provide an extra set of washable filters for 

each unit.  The extra set of filters shall be in addition to the filters in place at the date of 
substantial completion. 

 
 3. Air Handling System Fan Drive Modification: 

Provide all necessary fan sheave changes and/or pulley adjustments as required to 
comply with the Test and Balance section of these specifications. 
 

4.  Equipment and Access Tags:  Provide an engraved phenolic nametag with 1” high 
letters for each piece of equipment scheduled on the HVAC plans (excluding air 
devices). The tag shall be labeled to match the equipment schedule tag i.e. AC-1, 
AHU-1, EF-1, etc.  The tag shall be secured to the equipment with screws or chains 
and at an easily visible location.  For equipment exposed in finished areas, install tag 
inside unit cabinet. 

 
 Where filters, fans, or water coils are located above a ceiling, secure a marker tag with 

¼” high letters stating the units tag i.e. “T-37”, “FILTER”, “FAN”, and/or “WATER COIL” 
to the ceiling grid indicating the ceiling tile to be removed for best access. 

 
 Secure a marker tag with ¼” high letters on each VAV box control panel indicating 

DDC address. 
 
5.   Integration with Building Control System: 

Where HVAC equipment is provided with its own BACnet factory controller, shop 
drawings shall include BACnet device number and BACnet object information.  
Equipment vendor shall be responsible for meeting the ‘Sequence of Operations’ 
specified under the Control Section of this specification and/or as shown on the 
drawings (if controller is factory installed). The equipment vendor and controls 
contractor shall coordinate to ensure that the sequence of operations is fully executed.  
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6.   Demonstration Unit: 
Where there are multiple occurrences of terminal equipment, complete installation of 
one demonstration unit (including piping, pipe components, ductwork, hangers, etc.) 
prior to commencing work on additional units.  Notify engineer when ready for 
inspection.  Such terminal equipment includes water source heat pumps, water source 
ERV units, etc.   
 

B.   Water Source Heat Pumps and Outdoor Air Units:  Water Source (WSHP)  
 Heat Pumps shall be completely assembled, piped, internally wired, charged, and tested. 

All units shall be UL or CSA listed and shall have capacities rated in accordance with ISO 
13256-1 standards.  Standard units shall be rated to operate at 50deg/heating and 
100deg/cooling entering water temperature.   

 
 Blower shall have a DWDI forward curved centrifugal fan.  Units with capacity of 7½ tons 

and up shall have belt drive blowers and adjustable sheaves. Units 6 tons and smaller 
shall have direct drive, ECM blowers with speed controller. Single phase motors shall be 
permanent split capacitor (ECM) with internal overload protection.  
 
Heat pump air/refrigerant coils shall have 3/8” seamless copper tube with aluminum plate 
fins and factory leak tested to 450 psi.  The refrigerant/water heat exchanger coil shall be 
a copper tube-in-tube type suitable for 200 psi water pressure and 650 psi refrigerant 
working pressure. 
 
Compressors shall be hermetic scroll type, with R-410A refrigerant, and with internal and 
external vibration isolator mountings.  Motors shall have internal overload protection. 
Entire refrigerant circuit shall have copper piping. Refrigerant circuit shall have 
thermostatic expansion valve, high and low pressure Schrader valves, and high and low 
pressure safeties. Compressors shall have a 5 yr. non pro-rated warranty. Where 
indicated on the equipment schedules, provide a hot gas reheat dehumidification mode of 
operation. Reheat shall provide 90% rise in coil discharge air temperature. WSOA untis 
shall have variable speed compressor on lead circuit. 
 
The control package shall provide a 75 VA transformer with circuit breaker.  The controller 
shall include a lockout relay, anti-short cycle compressor protection, random start delay, 
immersion type freeze protection, brown-out protection, fan relay, low pressure time delay, 
compressor delay on start. LEDs (light emitting diodes) shall be included for diagnostics of 
the equipment.  
WSHP Units (Unless noted otherwise on the schedule): Provide a terminal board for 
connections and control from the building’s energy management DDC control system. 
 
Filtration shall be provided with a separate filter housing. See Filter Housing (Paragraph J) 
section of these specifications.  
 
Unless indicated otherwise on the drawings, units shall be connected to the piping system 
with 2’ long braided metal sheathed, flexible hose kits, furnished by the unit manufacturer. 
Hoses shall be designed for 250 psi working pressure. Pressure drop at rated GPM shall 
not exceed 0.5 psi. 
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Drain pan shall be stainless steel and double sloped. Provide a factory mounted, safety 
cut-off float switch at each heat pump, to shut-down the compressor with an indication of 
high water in the condensate drain pan. 
 
Refer to the “Controls” section of these specifications for the sequence of operation and 
integration into the building control system. 
 
Specified:   Florida Heat Pump  
Substitute:  Trane, Daikin/McQuay, Climate Master, Daikin Applied, Water Furnace 

 
 C.    Water Source Energy Recovery Unit: 

 
Unit shall be designed for dedicated 100% outside air pre-conditioning.  Units are DX 
water-source heat pump with or without optional heat, energy recovery wheel or exhaust. 
 
The packaged unit shall be a fully assembled heating and/or cooling system, ETL listed, 
with a single refrigerant circuit (sizes 036–096) or dual refrigerant circuits (sizes 120–
1680).  Standard features are hoods for outside air and exhaust (for outdoor units), factory 
wiring with a single point power connection, phase and voltage monitor, refrigerant piping, 
safeties and refrigerant/oil charge (R-410A).  
 
Unit Cabinet: 
Cabinet is double wall design with heavy-duty frame and reinforced base.  Double wall 
panels are constructed of G-90 galvanized steel inside and out with a polyester exterior 
finish for up to 2,500-hour salt-spray protection. Fixed panels on sides and top have two-
inch thick, closed cell foam insulation; access panels have two-inch foam injection 
insulation provides an R-13 rating to reduce heat transfer losses (this applies to the indoor 
air tunnel only).  Access panels are fitted with one-quarter turn self-tightening latches (one 
lockable) and stainless steel hinges. Top panels are raised to improve water run-off and 
include drip edge.  Heavy Duty 16-guage base pan has 0.375 inch closed cell insulation 
on the underside to serve as sound attenuation and as a moisture/thermal barrier and a 
positive seal to the curb.  Bottom openings include a minimum one-half inch turned up 
flange.  Stainless steel and/or MAGNI® 555-coated hardware reduce fastener corrosion.  
A double-sloped, extra-large, stainless steel drain pan equipped with drain fitting 
positioned on exterior of cabinet to facilitate removal of condensate and eliminate standing 
water.  The coaxial water-to-refrigerant heat exchanger coils (sizes 036-840) are mounted 
in an un-insulated compartment.  Coils and water piping are insulated with one-half inch 
closed cell insulation.   Sizes 960-1680 use High-efficiency Stainless Steel brazed plate 
heat exchangers with asymmetric refrigerant and water channels to provide enhanced 
efficiency & performance in both full and partial-load conditions with the most compact 
design. 
Asymmetric brazed plate heat exchangers also reduce the refrigerant charge requirement 
and provide lower water pressure drop for reduced system pumping horsepower.  The 
equipment incorporates integral extended surface 3” 60 Mesh strainers with isolation 
valves for ease of maintenance and reduced equipment downtime.  
 



McMillan Pazdan Smith Architecture 
MPS Project No. 020420.00 
CBE Job # 2037                                                                  
6/01/2022; GMP Set 

 

                                        Spartanburg District Five 
                              James F. Byrnes High School                   
                    Phase 2 – Academic Wing Addition 
                                         Duncan, South Carolina 

 
 

                                                                                                                                        

SECTION 23 00 01 - HVAC 
Page 38 of 70 

 

 

Fans: 
Direct-drive (air foil or backward inclined) supply and exhaust (if included) blowers are 
provided with high-efficiency, ODP or TEFC motors (optional ECM) and variable frequency 
drives (VFD).  VFD’s may be used to field-adjust airflow.   
 
Cabinet Configuration: 
Unit shall be horizontal or vertical discharge, as indicated on the HVAC plans.  
 
Cooling Coil:  
Cooling Coil, 6-row copper tube, aluminum fin DX coil will be enhanced surface aluminum 
fins, formed on multiple rows of seamless rifled copper tubing, arranged in staggered tube 
configuration with galvanized steel header plates. These tubes are mechanically 
expanded, firmly bonding the tube to the shoulder of each fin.  Dual circuit units will have 
intertwined coils for optimal dehumidification at part-load operation. 
 
Refrigeration Controls:  
Refrigeration controls shall include:, Modulating hot gas reheat, Modulating with Variable 
Speed Head Pressure Control (Single Circuit), Includes one-row coil and Electronic valve.  
Unit shall have inverter driven compressor on lead circuit.  Unit shall be provided with 
water shut-off valves, actuator modulated, controlled by DDC. 
 
Supply Blower: 
Blower shall be backward-inclined; the direct-drive impeller is painted steel, statically and 
dynamically balanced to a grade of G=2,5 (ATE G=6,3) and designed along with the 
matching inlet cone to achieve the best possible aerodynamic performance.  They are 
secured to the motor shaft with a steel hub that incorporates and keyway and locking 
screw. 
 
Energy Recovery:  
The factory-installed enthalpy wheel shall be certified to meet the requirements of AHRI 
Standard 1060 and shall be AHRI listed.  The rotor shall be constructed of alternating 
layers of flat and corrugated synthetic fibrous media and shall be fluted or formed 
honeycomb geometry so as to eliminate internal wheel bypass.  The wheel shall include a 
desiccant that is permanently bound and uniformly dispersed throughout the matrix. The 
desiccant material shall be a 4 angstrom or smaller molecular sieve to minimize cross 
contamination. The wheel frames shall be evenly spaced steel spokes with a galvanized 
steel outer band and rigid center hub.  The wheel seals shall be full contact nylon brush 
type.  Wheel cassettes shall be constructed of galvanized steel and shall have an integral 
purge section minimizing cross contamination of supply air.  Bearings shall be inboard 
mounted, permanently sealed roller type or externally flanged type. The wheel cassette 
shall slide out of the cabinet side for service.  Wheels up to 60” shall be driven by a 
fractional horsepower AC motor and larger wheels shall have a 1.0 or 1.5 horsepower 
premium efficiency AC motor via a multilink drive belt.  Outside and exhaust air streams 
include 2” MERV 8 filters. 
Energy Recovery unit shall be provided with frost control. 
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Exhaust Blower shall be direct drive, backaward inclined.  Impeller is painted steel, 
statically and dynamically balanced to a grade of G=2,5 (ATE G=6,3) and designed along 
with the matching inlet cone to achieve the best possible aerodynamic performance.  They 
are secured to the motor shaft with a steel hub that incorporates and keyway and locking 
screw. 
 
Unit shall be provided with proportional OA Damper with 0-10Vdc actuators. Outdoor air 
intake shall be provided with motorized Class 1 damper with modulating (proportional) 
actuator.  Internal bypass damper shall be provided for recirculation of indoor air. 
Energy Recovery unit shall be provided with frost control. 
 
Unis shall be provided with 2 in. filter rack. 
 
Control Systems: 
Units shall be provided with temperature controls. The control system shall include all 
safety and operating controls required to meet the equipment’s ETL or UL listing and the 
requirements of UL 1995. Controls to include branch and sub-circuit fusing, contactors, 
relays and pressure controls. Panel to be constructed to NEMA 3R requirements for 
outdoor units or NEMA 1 requirements for indoor units and will have hinged access 
panels. 
The unit shall be provided with a factory Direct Digital Control system, including provisions 
for remote start/stop and setpoint reset. Local display of all setpoints and other user 
adjustable parameters will be provided. All safety controls shall be manual reset.   
 
Specified:  Addison       
Substitute:  Venmar, AnnexAir, Innovent, Aaon 
 

D.    Ductless Split A/C Unit: 
Provide a matched split A/C system consisting of a high sidewall mounted indoor 
evaporator section and an outdoor pad mounted compressor/condensing unit. 
 
Indoor and outdoor coils shall be aluminum plate fins mechanically bonded to copper 
tubes. Unit shall have a factory pre-charged refrigerant system with rotary compressor, 
external service valves and charging port.  The unit shall be ETL and ARI listed.  Air 
handler shall have factory washable filter.   
 
Unit shall have hard wired thermostat. 
 
Provide a condensate lift pump, with safety shut off switch, where applicable. 

 
Start up: 
Equipment manufacturer shall have factory technician on site during system start 
up to support the installing contractor.  Factory technician shall assist in interface 
programming, establishing communication through BacNet interface and 
verification of points list through the BMS, where BMS interface is indicated on the 
schedule. 
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Warranty: 
Units shall be provided with a 3 year parts/labor warranty (including refrigerant 
charge) and a 5 year parts warranty. 
 
Specified:  Mitsubishi 

  Substitute:  Sanyo, Daikin, LG, Samsung, Trane 
 
E.   Packaged Cooling Tower:  

Cooling Tower shall be forced draft, crossflow, and factory assembled of heavy gauge hot 
dipped galvanized (G235) steel and # 304 stainless steel.  See plans for capacity. Tower 
shall be certified by CTI Standard STD-201 and comply with ASHRAE 90.1. 
 
Tower unit shall include: 

1. TEAO motor rated for variable speed service; see plans for HP and voltage   
2. Geared, speed reducer drive, with motor out of the air stream, and stainless steel 

drive shaft.PVC fill with integral eliminators 
3. Vertical discharge arrangement 
4. Distribution basin covers  
5. Fan deck extension  
6. Handrail and ladder, as required to meet OSHA standards 
7. Air inlet screen 
8. Fan guard 
9. Extended oil lubrication lines for easy access. 
10. Bottom outlet with removable suction screen. 
11. Electric water level control (on 1 cell) 
12. Float operated makeup valve (on 2nd cell, for emergency use) 
13. Prewired basin heater with control panel, thermostat, low water cutout, transformer 

and relay  
14. Vibration safety cut-off switch (controls) 
15. Oil level safety cut-off switch (Coordinate installation with controls) 
16. Flow control valves 
17. 5-year mechanical equipment parts warranty on all drive train components 

including: drive shafts, bearings, fan, couplings, supports, gearbox, or fan belts, 
etc., and not including motor 

18. Cast aluminum propeller fan blades 
19. Hot water and cold water basin shall be stainless steel. 
20. Hot water basin dams   
21. Fan, shaft, bearings, mounting and motor shall have 5 yr. warranty 
22. Vibration cut-off switch 
23. Bottom equalizer  
24. Variable frequency drive. 

 
      Specified:   BAC 3000 
    Substitute:  Evapco, Marley  
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F. Heat Exchanger: 
 Provide a plate type water to water heat exchanger as indicated on the drawings.  The 

heat exchanger shall have #304 stainless steel plates, carbon steel heads, one removable 
and one fixed. Plates shall have one piece, nitrile rubber snap-in/reusable gaskets. Heads 
shall have 150 lb. ASA flange connections. Unit shall be constructed to ASME standards 
(for 100 psi operating and 150 psi test) but shall not require an ASME stamp. Heat 
exchanger performance shall be in accordance with AHRI Standard 400.  

 
For each heat exchanger provide a port strainer on each side of the heat exchanger.  
Cleaning port for strainer removal shall be from the back of the unit.  Strainer shall be 304 
Stainless steel. 

 
 The heat exchanger shall have capacity and pressure drops as noted on the drawings.  

Size shall be based on 10% excess area for fouling factor. 
 
 Specified:   Armstrong 

Substitute:  BAC, Alfa-Laval, Graham, Mueller, B&G, APV 
 
G.  Pumps (Base Mounted & End Suction): 

Pumps shall have capacity as shown in Pump Schedule on drawings.  Pumps shall be 
furnished with C.I. volutes, bronze or stainless steel impellers, and ceramic faced 
mechanical seals, ball bearings. Suction and discharge shall have flanged connections. 
 
Pumps shall be connected through flexible type couplers to 1750 RPM open dripproof 
motors. Provide coupler guards. Base plates shall be either cast iron or reinforced steel. 
Base mounted pumps shall be rear pull-out design, with center drop-out spacer coupling 
for service without breaking pipe connections or repositioning the motor. Base mounted 
pumps for chilled water service shall have a condensate drip pan with pipe nipple. Volute 
shall have an integral cast, solid foot support bolted to the base frame. 
 
Provide tapped gauge openings at suction and discharge nozzles. Pumps shall be 
constructed for maximum working pressure of 125 psi and 2250 F. 
 
All pumps shall have a VSD rated coupling and motor.  Any pump motors exposed to the 
weather shall have TEFC motors. 
 
Specified:   Bell & Gosset Series 1510 
Substitute:  Taco, Armstrong, Grundfos 
 

H. Pumps (In-Line): 
Pumps shall have capacity as shown in Pump Schedule on drawings.  Pumps shall be 
furnished with C.I. volutes, bronze or stainless steel impellers, and internally flushed 
ceramic faced mechanical seals.  
 
Permanently lubricated bearing assembly suction and discharge shall have flanged 
connections. 
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Pumps shall be connected through flexible type couplers to 1750 RPM open dripproof 
motors. Provide coupler guards. Pump shall be serviceable without breaking pipe 
connections.  
 
Provide tapped gauge openings at suction and discharge nozzles. Pumps shall be 
constructed for maximum working pressure of 125 psi and 2250 F. 
 
Specified:   Bell & Gossett Series 80 

Substitute:   Taco, Armstrong, Grundfos 
 

I.    Filter Housing: 
Where indicated on the plans, provide a manufactured filter housing to retain 1” plus 2” 
(pre-filters) or 4” (convertible) throwaway pleated nonwoven fabric media filters. Each filter 
housing shall be designed to accommodate two standard filter sizes, 12 x 24 and/or 24 x 
24. See track detail on the plans. 
 
The filter housing shall be constructed of 16 gauge galvanized steel, with upstream and 
downstream flanges. Filter track shall be extruded aluminum and gasketed with 
replaceable polypropylene pile air seals. The housing shall have access door on each 
side, sealed with neoprene gaskets at the door perimeter and at the filter edge. Doors 
shall be secured with positive pressure adjustable easy grip, 1½” diameter, hand knobs 
with swivel latches or spring clamp latches.  Housing wider than 4’ shall have intermediate 
support mullions. 

 
See the equipment schedule for number and size of filters. In each housing, provide throw 
away type, 2” thick adhesive impregnated fabric, pleated media, minimum MERV-8 rating. 
Fabric shall conform to NFPA 90A Smoke and Fire Rating requirements. Furnish extra 
filters as required in the General Equipment Requirements of these specifications. Submit 
sample filter track to the engineer for review. 
 
Specified:   Camfil-Farr 
Substitute:  Air Filter, Flanders, AAF, P&G  

 
J.   Exhaust Fans: 

Fans shall have capacity as noted on the drawings. 
 
Each fan shall be provided with accessories as noted in the schedule. 
 
Roof curbs shall be insulated, 18” high, galvanized, all welded, with integral cant, and 
manufactured by the fan manufacturer. 
Fans serving cooking appliances shall have UL762 rating, hinged curb base cap and shall 
have extended curbs as required to conform to NFPA96. 
 
Each belt drive fan shall have adjustable sheeves, ball bearings and belt guard (where 
exposed). Drives shall be sized for 150% minimum of driven horsepower.  Bearings shall 
be regreasable pillow block type with cast iron housing with minimum life (L50) in excess 
of 200,000 hours. 
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Fan wheels shall be balanced in accord with AMCA 204-96 std. 
 
Birdscreens shall be ½” galvanized wiremesh. 
 
Each roof fan shall be secured to its curbs with two lag screws, 2’o.c., but not less than 2 
per each side. 
 
Fans specified with acid resistant coating shall have a 2 mil. (min.) thick high performance 
“Hi Pro” polyester/urethane power coating on all components exposed to the air stream. 
 
EC Motors (ECM):  Where indicated on the schedule, motors shall be DC electronic 
commutation type motor.  Motors shall be permanently lubricated with heavy duty ball 
bearings to match the fan load and pre-wired to the specific voltage and phase. Internal 
motor circuitry shall convert AC power supplied to the fan to DC power to operate the 
motor.  Motor shall be speed controlable down to 20% of full speed.  Speed shall be 
controlled by either a potentiometer dial mounted at the motor or by a 0-10 VDC signal. 
Motor shall be minimum of 85% efficient at all speeds. 
 
Specified Fans:   Greenheck 
Substitute:   Penn, Cook, Jenn Air, Briedert, ILG, Acme, Carnes, Twin City, Ventco 
 

K. Air Diffusers and Grilles: 
Air devices shall be as scheduled on the drawings. All such devices shall have baked-on 
white finish unless noted otherwise. Unless noted otherwise, all air devices shall be all 
aluminum construction. 
 
Coordinate location of each ceiling device with the architectural reflected ceiling plans. 
 
Each ceiling diffuser shall have hinged or removable face. 
 
Type blow shall be four-way unless indicated otherwise on the floor plans. 
 
Each ceiling diffuser or grille mounted in a ceiling tile in a lay-in grid system shall be 
supported by the metal grid with steel sheet metal angles secured to the diffuser or grille 
neck and spanning from grid to grid. 
 
Filter grilles shall be hinged with ¼ turn fasteners, and accept 2” thick filters. 
 
Low sidewall return grilles shall have horizontal blades, unless noted otherwise.  
 
Submit sample of heavy-duty return air grille for owner/engineer’s review. Sample grille 
shall be 24”x24”. 

 
  Specified:  Price    
  Substitute: Titus, Krueger, Metalair, J & J Register, Carnes, Nailor, Tuttle & Bailey 
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L.   Air Diffusers –Variable Air Volume:    
 Electronic: 
 Diffuser shall provide variable air volume cooling and variable air volume heating.  

Diffusers shall have an electronic modulating actuator, movable damper plate, remote 
wired wall thermostat, and master controller.  Thermostat shall be designed for mounting 
in standard electrical wall box.  Unit auto shall have heat/cool changeover function.   

 
  Specified:  Price “Prodigy PPD2” 
  Substitute:  Kreuger, Titus 

 
M.  Brick Vents: 

Brick vents shall be extruded aluminum, in modular sizes to match brick coursing. Vents 
shall have 4” deep, box frame, integral water stop, extended lower sill, and ¼” mesh 
screen. Finish shall be Kynar (70%) coating in a custom color selected by the Architect. 
Architect to provide paint sample for color match. 
 
Specified:   Ruskin BV100 
Substitute: Arrow, Airline, L&D, Sun Vent, Dowco, American Warming, United Enertec 

 
N.  Louvers: 

Refer to drawings for louver sizes. Louvers 2’ high or smaller shall be 4” deep. Louvers 
higher than 2’ shall be 6” deep. All louvers shall have bird screens or removable insect 
screen at inside face of louver. 

 
Stationary Louver: 
The louver blades shall be extruded aluminum. Louvers shall have a drainable blade and 
shall provide high resistance to water when tested to AMCA Standard 500/511. Furnish 
with an aluminum bird screen, box frame, and extended sill. Beginning water penetration 
shall not exceed .01 oz./ft. @ 1000 FPM (4” louver) or 1050 FPM (6” louver) for a 4’ x 4’ 
louver. Maximum pressure loss shall be.06” W.G. at 700 FPM gross face velocity (intake). 
Louvers shall be furnished with a Kynar (70%) coating in a custom color selected by the 
Architect. Architect to provide paint sample for color match. 
 
Specified:   Ruskin #ELF375 D, or ELF6375 D 
Substitute: Airline, Penn, Dowco, Arrow, NCA, Pottorff, United Enertech, American   

Warming, United Enertec, Greenheck 
 

O.  Dampers:  
1. Fire Dampers: Dampers shall be UL555 rated. Install dampers in strict accordance with 

the manufacturer’s recommendations and as indicated on the drawings. Dampers in 
low pressure duct shall be Style “A” or “B”. Dampers in high pressure duct shall be 
Style “B”. Ceiling dampers shall be radiation type.  Dampers shall be dynamic rated. 

 
 Provide UL listed radiation blanket materials for each ceiling fire damper as required to 

comply with manufacturer’s installation requirements. 
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Specified:   Ruskin CFD Series (radiation) 
                DIBD2 Series (fire only) (curtain type) 
            DFD35 Series (pivot type) 

Substitute: Safe Air, Prefco, Advanced Air, Phillips, National Control Air, Air                          
Balance, Pottorff, Louvers and Dampers, Nailor, Greenheck 

 
2. Smoke Dampers: Dampers shall be rated per UL555S standard and NFPA 90A, for 

low leakage, Class II, with pivot type blades. Damper shall be automatically actuated 
and shall also have spring return, 24V electric actuator interlocked with a smoke 
detector (detector and fire alarm system relay provided under Div. 26 Electrical). Install 
dampers per manufacturer’s instructions.  Smoke dampers located in high pressure 
duct systems shall have airfoil blades and shall be rated for 4000 FPM / 8.0"w.g. 

 
 Specified:   Ruskin SD36 (or Ruskin SD-60-2 for high pressure systems) 

Substitute:  Prefco, Safe-Air, National Control Air, Air Balance, Lloyd, Pottorff, Louvers 
and Dampers, Nailor, Greenheck     

 
3. Branch Duct Volume Damper:  (Maximum 12” high/rectangular or 14”dia./rd):   

Shall be single-blade, locking quadrant dampers, with 2” stand-off handles for 
insulated duct. 
 
Specified:   Ruskin, MD-25 (Rectangular) 
   Ruskin, MDRS-25 (Round) 
Substitute:  Arrow, Louvers & Dampers, Air Balance, Lloyd, Pottorff, Safe Air 
    National Control Air, Nailor, Greenheck 
 

4. Main Duct Volume Damper, Branch Ducts (greater than 12” high or 14”dia), & Return 
Air Dampers: Shall be multi-blade, opposed blade action type dampers. Dampers shall 
have flanged faces and be installed in a duct with mating flanges. Dampers shall have 
either locking quadrant operator or motorized operator if required by control sequence; 
motor provided by control section of specification. 

 
 Specified:   Ruskin CD-35 (Rectangular), CDRS-25 (Round)                         

  Substitute: Arrow 1770, Louvers & Dampers CD-400, Air Balance, Lloyd, Pottorff, Safe 
Air, National Control Air, Nailor, Greenheck        

 
5. Motorized Return, Outside Air & Relief Air Dampers:  

Rectangular: Multi-blade, extruded aluminum, air foil, opposed blade action with side 
linkage or face linkage, suitable for a motorized operator. Low leakage vinyl edge seals 
and flexible metal jamb seals. Dampers shall have a motorized operator where 
required by control sequence.  Unless noted otherwise, actuators shall be provided by 
the controls vendor. Damper operator shaft shall extend outside ductwork. 
 
Round:  Dampers shall consist of a single circular blade mounted to a shaft. Inside 
frame surface shall be clean and smooth with no full circumference blade stops or 
similar inward projections. Frames shall be aluminum construction and shall include 
rolled stiffener beads to allow easy sealing of spiral ductwork joints.  Damper blade 
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shall be double skin equivalent to 14 gage and shall include a neoprene seal 
sandwiched between the two sides.  Leakage through the damper in the closed 
position shall not exceed .15 cfm per inch of blade circumference at a pressure 
differential of 4" w.g. Leakage through the bearings shall be less than 1/4" cfm at 4" 
static pressure. 

 
 Specified:   Ruskin CD-50 (Rectangular) 

Ruskin CDRS-25 (Round) 
 Substitute: Arrow Pinlock, Air Balance, Louvers & Dampers TSD-400 UD, Pottorff, 

Safe Air, National Control Air, Nailor, Greenheck 
 

6. Backdraft Damper (counter balanced):  Frame of 0.125” extruded aluminum, blades of 
0.07” extruded aluminum with vinyl blade seals, Zytel bearings, and aluminum tie bar 
linkage. Blades shall have adjustable weights suitable for opening the damper at 0.01” 
w.g. pressure differential. 

 
Specified:  Ruskin CBD6 
Substitute: Arrow, Safe Air, Dowco, Nailor, Pottorff, Greenheck 

   
  Dampers for chemical fumes shall be 316 stainless steel. 

     
  Dampers specified as “low leakage” shall have a leakage rate which shall not exceed 60 

CFM @ 1” W.G. static pressure for a 4’x 4’ damper. 
 

  Motor operated dampers with two or more sections shall have a jackshaft connected to a 
damper face linkage on each section. Damper operator shall be connected to jackshaft.  
Motor operated dampers shall have an extended shaft for mounting operator outside 
ductwork. 

 
 P.  Combustion Vent Stacks: 

 1. Type “B” Vent: Provide combustion gas vents as indicated on the drawings. Each stack 
shall be UL Type “B” listed for negative/neutral pressure applications, natural gas 
combustion, UL AGA rated. The stack shall be dual wall construction with ½” insulating 
air space.  Inner wall shall be 0.014” thick aluminum alloy.  Outer wall shall be 28 
gauge galvanized steel. Provide roof flashings, storm collar, bird cap, and other 
necessary accessories for proper installation. 

 
  Chimney manufacturer shall provide calculations for each vent system.  Chimney 

manufacturer shall provide all dampers and accessories necessary to ensure proper 
draft, per the vent calculations.  Submit calculations with shop drawings. 

 
  Specified:  Metalbestos Model RV/QC 
  Substitute:  Ampco “American”, Metal-Fab, Schebler, Jeremais 
 
2.   Condensing (Type II & IV): 

Positive Pressure Chimney: Provide boiler combustion gas vent stacks as indicated on 
the drawings. Each stack shall be UL-1738 & ULC-5636, and NFPA103 listed for 



McMillan Pazdan Smith Architecture 
MPS Project No. 020420.00 
CBE Job # 2037                                                                  
6/01/2022; GMP Set 

 

                                        Spartanburg District Five 
                              James F. Byrnes High School                   
                    Phase 2 – Academic Wing Addition 
                                         Duncan, South Carolina 

 
 

                                                                                                                                        

SECTION 23 00 01 - HVAC 
Page 47 of 70 

 

 

positive pressure applications, for natural gas combustion.  The stack shall be Category 
IV, AL29-4C stainless steel dual wall construction with insulating air space with 6” water 
column pressure rating (except all portions of flue below 8'-0" elevation shall have 1" 
fiberglass insulation between inner and outer wall or shall have fiberglass wrap - see 
duct insulation section). Outer wall shall be 28 gauge galvanized or aluminized steel. 
Stack shall extend 6’ above roof elevation.  
 
Contractor shall pipe from drain section to floor drain. 
 
Chimney manufacturer shall provide calculations for each vent system.  Chimney 
manufacturer shall provide all dampers and accessories necessary to ensure proper 
draft, per the vent calculations.  Submit calculations with shop drawings. 
   

    Specified:   ProTech FasNSeal –W2 
    Substitute:  Heatfab, Metal-Fab, Metalbestos, Schebler, Jeremais  
 

Q.   Electric Unit Heaters:    
 Coils shall be high mass, tubular finned steel, sheathed heating elements, with thermal 

cut-outs. 
 
 Motors shall be permanent split capacitor type with thermal overload protection. 
 
 Each unit shall be furnished with a directional adjustable louver face or adjustable 

mounting. 
 
 Provide pilot duty wall thermostat with relay for all units 2KW and above.  Line voltage 

wall thermostats under 2KW.  Thermostat shall have “off” position.   
 
 Specified:  Markel 
 Substitute:  Raywall, Trane, Q-Mark, Indeeco 

 
R.  Bipolar Ion Generator (Needlepoint)    

The bi-polar ionization system shall be tested to UL 867-2007 including the ozone chamber 
test.  Ionization units shall be certified according to UL 2998 as an ozone free device.  All 
units shall have alarm output contacts. 
 
Unit shall be independently tested verifying the following kill rates: 

E.coli = 99.68% in 15 minutes 
MRSA = 96.24% in 30 minutes 
TB = 69.01% in 60 minutes  

Unit shall produce a minimum of 15 million ions/cc as measured 2 inches from the device’s 
output and shall have direct sensing circuitry of the ion output. 
 
Projects designed using ASHRAE Standard 62, IAQ Procedure shall require the 
manufacturer to provide Indoor Air Quality calculations using the formulas within ASHRAE 
Standard 62.1-2007 to validate acceptable indoor air quality at the quantity of outside air 
scheduled with the technology submitted. The manufacturer shall provide independent test 
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data on a previous installation performed within the last two years and in a similar 
application, that proves compliance to ASHRAE 62 and the accuracy of the calculations. 

Units for DSS indoor units and fan coils shall generate 20 million ions/cc (#GPS-FC). 

Units designed for duct mounting shall be manufactured of stainless steel and shall 
contain illuminated power switch, dry contact alarm output, green LED to prove ion output 
is operating and stainless steel or carbon fiber ion needles. Duct mounted products shall 
operate from 12VDC, 24VAC, or 90VAC to 240VAC. Duct mounted systems shall 
generate 160 million ions/cc (#GPS-RN). 

Units designed for mounting inside of a RTU/AHU shall be manufactured from UL 94VO 
rated composite material with carbon fiber needles every 0.50” apart and shall be custom 
fit to the full width of the cooling coil in six inch modular sections.  The ionization system 
shall be of a shock free design and listed to UL 867.  The system shall be certified by UL 
2998 as being ozone free. The system shall include a power supply with illuminated on/off 
switch, plasma "on" indication, and be capable of powering up to six ionization bars at any 
length. Ionization bars shall be the full width of the cooling coil, no exception.  For coils 
greater than 60” in height, multiple ionization bars shall be provided and spaced minimum 
(1) ionization bar per 60” of coil height.  The power supply shall be rated for single phase 
24VAC @ 0.63A, 115VAC @ 0.13 amps or 230VAC @ 0.7 amps, consuming no more 
than 15 watts of power.  Unit mounted systems shall generate 60 million ions/cc per inch 
of the bar (#GPS-iMOD). 
 
Product should have Ionization testing results, demonstrating a 99.4% reduction rate on a 
SARS-CoV-2 (COVID-19) surface strain within 30 minutes. 
 
Air purifier manufacturer shall provide (2) air ion counter for the project.  The air ion 
counter shall meet the following specifications: 
Range/Resolution: 2 million / 10 (ions per cc.) 
Accuracy: +/- 25% of reading 
Noise: 10 ions/cc (2 second averaging) 
Air ion meter shall be powered by a 9 volt battery.  Air ion meter shall be #AIC by 
AlphaLab, Inc or equal. 
 
One air ion counter shall be for construction use to allow the HVAC contractor and test & 
balance contractor to verify purifier operation.  This “construction use” ion counter, along 
with the 2nd (unused) ion counter, shall be turned over to the owner at the completion of 
the job.  The “construction use” ion counter shall be turned over to the owner in “like new” 
condition. 
 
Specified: Global Plasma Solutions 
Substitute:  Phenomenal Aire, Plasma Aire, Active Aire, American Ion. 
 

S.  Electric Wall/Ceiling Heaters: 
Electric heaters shall be recessed, UL listed and with capacity and electric service as 
indicated on the drawings. Each wall heater shall have heavy duty front discharge and 
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inlet grille. Ceiling and wall heaters shall have integral accessible thermostat, disconnect, 
transformer, and power relay. 
 
Cabinet heaters shall have a centrifugal fan blower assembly, with two-speed motor, 
heavy duty 16 gauge zinc coated steel cabinet with baked enamel finish, filter rack, finned 
incoloy sheathed tubular heating elements. Controls shall include 120V pilot thermostat, 
relay, control transformer, and disconnect switch.  
 
Specified:   Markel #3480 (ceiling), Markel #3450 (wall), Markel #6300 (cabinet) 
Substitute:   Q-Mark, Raywall, Indeeco 

 

T.   Residential Range (Fire Ready Hood) System):  
Kitchen ventilation hood shall be exhaust only, and cover a domestic range (sizes 30” or 
36”) in commercial environments used for domestic purposes only.  The hood shall be ICC 
evaluated and certified as compliant with International Mechanical Code (IMC), 
International Fire Code (IFC), and Uniform Mechanical Code (UMC).  If provided with a 
fan, the fan shall be UL 507 listed or equivalent. Hood fire suppression shall be UL listed 
to the UL Subject 300A. Hood shall be configured as wall style (supplied with wall 
mounting bracket).  
 
The hood manufacturer shall provide, on request, the necessary data that confirms 
compliance with the code authorities listed above.  

 
Hood shall be constructed of 18 gauge minimum, 300 series stainless steel outer shell.  
Hood shall be either 30” long (to cover 30” range) or 36” long (to cover 36” range).  Hood 
shell shall be manufactured and assembled with no visible outer welds or weld marks. All 
internal seams shall be sealed with NSF-approved caulk, standard. A metal mesh filter 
shall be provided. Two (2) 2200-2700K color LED recessed hood lights shall provide over 
50 foot-candles of evenly-dispersed lighting on the range below.    

 
Hood shall include factory-installed UL Subject 300A fire suppression system, including 
fully monitored electronic detection and actuation. No braided cable or fusible links shall 
be accepted. Fire suppression shall consist of two (2) mounted metal-housed temperature 
sensors that monitor the cooking surface and upon reaching set-point, send a signal back 
to the main fire system control board, which activates the tank solenoid valve and expels 
the wet chemical from a pre-charged tank responsible for suppressing the fire.  Tank 
pressure shall be monitored using tank pressure sensor and a fault must be displayed on 
the user interface if low pressure is detected.   

 
All fire suppression and control components must be easily accessible by dropping the 
hood into a service position to allow for service without removing the hood.  Latches shall 
be utilized to hold the hood into place for normal operation. No thumb screws or 
removable hardware are acceptable.  

 
Hood system shall include an electronic or gas shut off device that shall be field connected 
back to the hood via factory-provided plug and play cables.  Prior to fire suppression 
release, the shut off device shall be responsible for disabling the range upon detecting a 
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high temperature.  Gas disconnect (if provided) shall include a ¾” gas valve supplied with 
plug and play cable and a 115VAC control receptacle.  Electric disconnect (if provided) 
shall include a 4-prong 250VAC 50A power receptacle. Other electric disconnect 
receptacle types are also available upon special request.  

 
Hood system with option for NFPA 101 compliance, must include: 500 CFM fan, locked  
(password protected) appliance disconnect with timed-automatic range deactivation, and  
manual pull station.   

 
User interface shall be provided to control fan, range, and lights and view system statuses,  
including faults/alarms. User interface shall be full color 4.3” LCD touch screen. No toggle  
switches or rheostats shall be acceptable. All factory and configuration settings must be  
accessed by touchscreen through password-protected entry. For ADA compliance, the 
user interface can be shipped loose to be field mounted on a wall near the hood. If 
shipped loose, user interface shall be provided with factory supplied plug and play cable.   

 
The hood system shall be configured as with either a factory- supplied external fan, factory 
–supplied external fan, or fan by others. Integral fan options include either front 
recirculating or rear discharge. Front recirculating style shall include an easily accessible 
charcoal filter and opening in the front of the hood for filtering the exhaust air before 
discharging back into the space.  Rear discharge shall direct the air to exit the back of the 
hood, to discharge through a wall to the outside.  External fan options shall include either a 
factory-provided inline fan (with plug and play cable) or fan by others option with a top 
discharge hood configuration. Top discharge shall direct the air to exit the top of the hood, 
to discharge through a roof or wall to the outside. All factory provided fan options shall 
include energy efficient electrically commutated motors (ECM) standard.    

 
Basic hood operation shall be as follows:  

1) User interface can be utilized to turn on and off fans, lights, and range disconnect.  
2) If configured for NFPA 101 life safety code, password entry will be required to engage  

disconnect. After range is turned on, count down timer will begin, and upon expiring 
will disengage the range disconnect.  

 3) Upon reaching specific set-point, exhaust fan will engage automatically if not already  
turned on and be forced to a speed based on a temperature range.  

                    4) Upon reaching a second higher temperature set-point, the disconnect will be  
automatically shut off and a warning will appear on the user interface.  

 5) Upon reaching a preset temperature, the fire system will engage and discharge wet  
chemical on top of the range.   

 
The system shall also include the following options:  

1) Enclosure panels to close-off the space above the hood to the ceiling (option for 
external fan configuration)  

2) Finished top, when no overhead cabinets are enclosing the top of the hood (option for  
internal fan configuration)  

3) Wall cap (option for rear discharge fan configuration)  
4) Horn strobe, with plug and play cable  
5) K-class 6 liter wet chemical fire extinguisher  
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6) Manual pull station, with plug and play cable (included automatically with NFPA 101  
compliance)   

                     7) External Fan (In-Line) 
 

Dry contacts shall be provided standard for tie into building alarm systems and supply fan  
integration.  
 
Specified: Model XRRS Greenheck 
Substitute: By prior approval 

 
CONTROLS:  
A. General: 

1. It is the intent of these specifications to provide for the installation of a complete 
system of automatic temperature and humidity control. The system shall be designed 
for continuous automatic operation with a minimum of maintenance and equipment. 

           
2. The existing control system to be replaced and/or upgraded to most current Honeywell 

controls platform.  Contractor shall evaluate the existing equipment to evaluate its 
compatibility with new controls platform.  At controls contractor’s option, existing 
controls components may be reused or replaced. 

 
3. All work performed under this section shall be done by an independent controls 

contractor who specializes in the manufacturing, installation and servicing of automatic 
control systems for HVAC applications. The entire HVAC Controls scope of work shall 
be included in the HVAC subcontract. Controls contractor shall be Honeywell. 
(Contact: Windell Smith, 803-322-6397, windell.smith@honeywell.com)   

  
4. Unless noted otherwise, all materials, labor and equipment required for the control 

systems hereinafter specified shall be provided by the Controls Contractor. The control 
vendor shall be responsible for coordination with the HVAC equipment vendor’s 
interconnected hardware and software, as required to fulfill the specified Sequence of 
Operation. Provide necessary integrators, gateways, transducers, etc. or other 
hardware and software needed for the system operation. 

     
5. All control wiring and conduit, including necessary transformers, relays and interlock 

wiring of the devices covered under this control section, shall be detailed, furnished 
and installed under this division of the specifications. All wiring shall be in the strict 
accordance with the National Electric Code and all applicable local codes. 

     
6.  All wiring in return air plenums shall be UL rated for non-combustion and smoke 

developed per ASTM B84. 
 
  7. All control components shall communicate via hard wired conductors (copper or fiber).  

This includes all communication within the HVAC building control components and 
communication between the HVAC controls and the building owner’s local area 
network. 
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8. Provide power for all control panels, controllers, and actuators from nearest electrical 
panel.  See electrical drawings or existing panels for locations. Where applicable, 
control power may be provided with the terminal equipment’s motor starter or factory 
controls, refer to the individual equipment specs (blower coils, VAV terminals, fan coil 
units, heat pumps, motor starters). 

     
9. Provide necessary assistance to Test & Balance Contractor to allow set-up and 

confirmation of air and water quantities; or at no cost, make available any necessary 
hardware and software required to set-up and/or measure maximum or minimum flow 
rates and temperature differentials. 

 
10.   Provide a minimum of two days instruction on the system operation to the owner. 
 

B.  Guarantee: 
1. The control system herein specified shall be free from defects in workmanship and 

material under normal use and service.  If within a period of twenty four (24) months 
from the date of completion any of the equipment herein described is proved to be 
defective in workmanship or materials, it will be replaced or repaired free of charge to 
the Owner. 

             
2. After completion, Contractor shall provide any service incidental to the proper 

performance of the control system under guarantees outlined above. 
   

C. Shop Drawings and Equipment Submittals: 
  Submit the following in accordance with the requirements of paragraph entitled “Shop 

Drawings”. 
 

1. Submit manufacturer’s literature and certified prints on each control component in the 
control systems. 

 
Submittals shall include detailed valve and damper schedules.  

 
2. Submit complete electrical wiring diagrams of the entire control systems. 

 
a. Electrical System Wiring Diagrams: 

1. Elementary Wiring Diagrams: Show the complete interconnected control 
system in “ladder” diagram: form with all external and internal connections and 
devices for motor starters, control panels, external pilot and safety devices and 
such other equipment terminal points with correct identification. 

        
2.  Interconnection Wiring Diagrams: Shall show all field wiring required between 

the various controllers, starters, panels and remote mounted devices, with 
conductor and terminal identification corresponding to the elementary wiring 
diagram. 
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  D.  Adjusting:  
1. The contractor shall install, calibrate and check all control components of all systems.  

Contractor shall ensure proper adjustment of all controls and correct sequencing of 
valves and damper motors for all systems. 

 
2. The final precise adjustments of valves, dampers and other controls to maintain design 

conditions shall be the sole responsibility of the controls contractor. 
   
 E. Record Drawings: 
  Upon completion of the work, the Contractor shall provide as-built system drawings of the 

entire control system. The drawings shall have certification of correctness on the face of 
the drawings. The as-built drawings shall become a part of the Operation and 
Maintenance literature.    

 
As-built drawings shall include a list of all BACnet objects provided and deployed within 
the BCS system.  The list shall include all BACnet objects within the BCS vendor’s BACnet 
controllers, as well as BACnet objects integrated into the BCS from controllers provided by 
HVAC equipment suppliers.  Minimum required information for each BACnet Object 
includes: Device ID; Object Type; Object ID; and BACnet Object Name.  This “BACnet 
Addressing As-Built Document” shall be provided in hard copy (paper) format, as well as in 
electronic searchable format (such as Excel or PDF).  The list shall be limited to BACnet 
Objects deployed and/or integrated into the system. Additional unused or ‘spare’ BACnet 
points within a BACnet device shall specifically be excluded. 

 
F.   Installation: 

1. All control wiring, including low voltage wiring, shall be run in EMT conduit. Where a 
cable tray is available (by Div.26 Electrical), low voltage wire may be laid in the tray, at 
the contractor’s option. All wiring outside the tray shall be run in conduit.  At the 
contractor’s option, where conduit is exposed above a ceiling, in a mechanical room, or 
in an equipment mezzanine, a section of flexible metal conduit (FMT) may be used at 
the end of the EMT where it connects to a terminal unit, controller, valve, or other 
terminal device.  The maximum length of FMT shall be 6’.  Wiring shall be installed in 
accordance with Division 26, Electrical, of these specifications. 

 
2. In unfinished areas, electrical conduit shall be neatly fastened to the ceiling, walls or 

columns with approved hangers, brackets, or straps and shall not be placed on or 
supported by ductwork. In finished areas all conduit shall be concealed. 

      
3. All components of the control system shall be installed to allow ample space on all 

sides for maintenance of components and to permit installation of wiring by others. 
 

4. In occupied spaces, the top of thermostats and sensors shall be mounted 4’-0” above 
finished floor.  Mount top of thermostat/sensor at 7'-0" AFF in corridors and group 
toilets. Provide a heavy duty wire cover for all gymnasium and locker room 
sensors/thermostats.  
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5. Pipe temperature sensing devices shall be immersion type.  Coordinate immersion well 
locations with mechanical contractor.   

 
G.  Materials and Equipment: 

1. Name Plates: 
a. Nameplates outside of control cabinets shall be constructed of laminated phenolic 

material, black exterior with white core. All controls shall be provided with 
nameplates.  Attach nametags with screws, pop rivets, or chains. 

       
b. Nameplates provided for all panel mounted “read-out” instrumentation shall also 

show operating ranges where applicable.   
 

2. Control Cabinets: 
   a. Construction: 

Control panels shall be shop fabricated with a NEMA rated enclosure, hinged and 
with a locking latch. 
 
Relays shall be plug-in mounted and replaceable without disconnecting wiring 
connections. 
 
All wiring within the cabinet shall be terminated on screw connected, terminal 
board/strips.  High voltage and control voltage shall be segregated into separate 
wiring gutters and terminal boards.  Wire and terminal strips shall be color coded or 
tagged for identification in conformance with the manufacturer’s shop drawings. All 
control panel wiring shall be protected with a circuit breaker sized in accordance 
with the cabinet wire size. Provide a service switch. 
 
Where required by local codes, panels shall be UL rated. 

 
       Provide the following surface mounted devices:   
    1.  “On-Auto” keyed switch 
                             2.  Overcall switch 

 
b. Administration Area Overcall Panel:  
     Panel shall be recess mounted with lockable clear front cover. 

 
3. Relays: 
 All relays shall have a visible LED pilot light to indicate relay function. 

 
 4. Thermostats/Sensors: 

Provide a wall mounted sensor with application specific DDC control modules mounted 
at the controlled unit. Controller and remote sensor shall have accessible dial/lever 
with separate heating and cooling set points, temperature indicator, overcall push 
button, and JR-45 plug-in jack. Multi-stage A/C units shall have multi-stage control. 
 
Submit a sensor/thermostat to the owner for review, with the shop drawing submittal. 
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Gymnasium and Locker Room Units:  Provide heavy wire guard. 
 
Low Limit:  5 degrees F differential.  Furnish with wire guard, concealed setpoint. 
 

 5. Freezestat: 
Manual reset, 20’ non-averaging (lowest average across one foot). Locate on the 
entering side of the unit's coil.       

  
  6. Overcall Switch: 

Adjustable timer, 0-6 hour span, without hold feature.   Timer may be software or 
mechanical switch.        

 
    7. Two-way Control Valves (Heat Pumps): 

  a.   Service – loop water (400F –1500F) 
       b.   Pattern – full port, ball valve 

c.   Body – 1” maximum size, screwed ends, 400 psi rated, forged brass.  Valve body 
size shall be not more than two pipe sizes smaller than line size. 

   d.   Trim – stainless steel ball and stem, PTFE seats, EPDM 0-ring packing 
e.   Operator – two position, sufficient torque to provide smooth operation and tight 

shut-off at 50 psi differential.  Operator shall have manual release for manual 
positioning. 

f. Manufacturer – Belimo, Delta, or by controls manufacturer. 
        
    8. Two-way Control Valves (Cooling Tower & Heat Exchanger): 
    a.   Service – loop water (400F – 1500F) 
    b.   Pattern – butterfly valve 
    c.   Body – ductile iron, 150 psi WOG rated, fully lugged or flanged 
    d.   Trim – stainless stem, EPDM seats, bronze bushing, bronze disc 
         e.   Operator – two position, sufficient torque to provide smooth operation and tight 

shut-off at 50 psi differential.  Operator shall have manual release for manual 
positioning. 

    f.    Manufacturer – Belimo, Delta, Siemens, Honeywell, Johnson, Trane 
 

   9.  Smoke Detector:  
  Detector shall be located in the return air stream as required by the International 

Mechanical Code. Detectors shall be furnished under Div.26, mounted by HVAC 
contractor. Detector will be interlocked with fire alarm under Div. 26. Interlock wiring to 
shut down fan shall be HVAC controls responsibility.  

 
Detector shall be designed for duct mounting with factory furnished metal enclosure 
and sampling tubes that extend through the duct wall into the air stream. An alarm 
indicator light, reset switch and relay to shut down fan shall be provided. Coordinate 
the detector voltage with the electrical and fire alarm contractors. 
 
Coordinate voltage with Division 26. 
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  10. Damper Operators: 
 a. Type – Electric.  Operators shall have manual release & manual adjustment.   

Modulating dampers shall operate with 2-10VDC in 4-20 MA signals. 
 

b. Size 
1.  Low leakage dampers (including face & bypass, relief air, and outdoor air):      

Minimum 71/2 in- lbs. torque per sq. ft. of damper area. 
 
2.  All other dampers:  minimum torque as required to overcome damper friction    

and system air pressure. 
 

2. Installation – Outside ductwork, connected to extended shaft.  Furnish with anti-
rotation strap and all damper rods, brackets, arms, etc., as required for a rigid 
mount.    
   

 11. Carbon Dioxide Sensor: 
Unit shall sense environmental CO2 with a non-dispersive infared sampling method.  
Unit shall have a 0-2000 ppm range with maximum drift of 75 ppm, 20 ppm 
repeatability, 5+/- % of reading or 75 ppm accuracy (whichever is greater).  Unit output 
shall be either 0-10VDC or 4-20 ma and with a LED digital display. 

 
          Unit shall be Digital Control Systems Model 308, Honeywell, or prior approved equal. 

 
 12. Humidity Sensor: 

Unit shall have a polymer capacitance sensor unaffected by condensate or high 
humidity or contaminants. Unit shall have 1-10 VDC output & with short circuit and 
reverse polarity protection. Unit accuracy shall be 3% +/- over 0-100% RH range.  
Mounted shall be duct or wall sensing, as indicated on the plans. 
 

  Specified:  Mamac HU-224/225 Belimo, Honeywell, or prior approved equal. 
 
   13. Airflow Measuring: 

 Sensor probe performance:  Accuracy: 2% (duct mounted), 3% (fan inlet); Calibrated 
range: 0-3000 fpm,  

 System performance: Installed airflow accuracy 3%-10%; Repeatability – 0.25% 
 
 Duct mounted: Ebtron Model #HTX-104-PE or GTX-116-P+ (or prior approved equal) 
 Fan Inlet:  Ebtron Model #HTX-104F (or prior approved equal) 
 
14. Water Flow Measuring: 

Provide a non-invasive ultrasonic or an insertion type rotary wheel liquid flow 
measuring device, with matched transducer to allow the DDC control system to 
monitor and display direct measured flow rates. Flowmeter shall maintain a 2% +/- 
accuracy over the middle 80% of operating range and 4% +/- over the entire operating 
range of 15 to 1500 GPM for a 6” pipe.  Manufacturer: Onicon model F-1100/F-1200, 
Belimo, Badger/Dynasonics. 
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15. Building Pressure Control Sensor: Pressure sensor shall be very low pressure bi-
directional thermal dispersion device 4-20 MA and 0-10VDC analog output transmitter.  
Unit shall have sensitivity to 0.0001 in. wg pressure -0.5” to + 0.5” range, 2% accuracy, 
0.25% repeatability.   

 
Specified:   Ebtron 
Substitute:  By prior approval  

  
16. District Network and Software:  
  The owner shall have an existing compatible computer with hard drive, disk drive, and 

printer.  The controls contractor shall survey the adequacy of the Owner’s existing front 
end hardware.  Any upgrades required to fully accommodate the new building shall be 
included in this contract, with no additional cost incurred by the Owner.  Owner will 
provide a data drop at the control panel. 

     
Provide any Menu driven Computer Software necessary to display the building status, 
system graphics, alarms, trends, and to allow remote access and adjustment of set 
points and clock functions. 

 
Provide programming time necessary to upgrade the Owner’s existing software to 
incorporate the new building controls. 
  

17. Building DDC System Summary:  The facility management building control system 
(BCS) shall be capable of total integration of the facility infrastructure systems with 
user access to all system data either locally over a secure internet within the building 
or by remote access by a standard Web Browser over the internet. This shall include 
HVAC control, utility metering, energy management, alarm monitoring, and all trending, 
reporting and maintenance management functions related to all normal building 
operations as indicated on the drawings or elsewhere in this specification.   

 
The entire BCS shall be comprised of interoperable, stand-alone digital controllers 
communicating to each other on an open protocol communication network within the 
facility and communicating with operators via the Internet.  The Internet interface shall 
be via a standard WEB browser such as Microsoft Internet Explorer. The BCS shall 
communicate to third party systems such as chillers, boilers, air handling systems, and 
other building management related devices with open, interoperable communication 
capabilities.  The WEB based solution shall not be based on any specific platforms that 
would prevent it from operating on Internet appliances such as cell phones, PDA, 
pager, Smart Phone, etc.  Provide a minimum of 5 years of software updates for the 
BCS.   
 
Provide a minimum of two days of instruction to the owner’s personnel on the 
operation of the Computer Software. 
 
The BCS shall include the following capabilities: 

 a. Microprocessor based control functions, with proportional-integral-derivative  
 (P-I-D) response. 
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b. Automated global scheduling logic to download commands/schedules/instructions 
to multiple remote system sites. 

c. Battery back-up with lithium battery and minimum of 72 hours to maintain RAM, 
upon loss of power. 

   d.   365 day/year time clock functions.  Stand alone on loss of power. 
   e. Hi & lo limit temperature control (at each Program Zone). 
   f.    Hi limit humidity control (each humidity sensor). 

g. Software program in non-volative ROM for protection upon loss of power. 
h. Demand limit control. 
i. Optimized “Start-Stop” function. 
j .   Software shall store user defined trends for loading to the facility host computer. 
k.   The controls contractor shall provide all current transducers, watt transducers, 

wiring, conduit, and accessories for a system that will provide the building 
automation system with accurate demand readings. 

l.    Sufficient input/output points as required to fulfill the specified sequence of 
operation. 

m. Dynamic graphical presentation for each equipment DDC module and a floor plan. 

18. BCS Alarm Conditions: 
The BCS shall indicate, as a minimum, the following alarm conditions to the District 
facility management system: 

1. High or low space temperature (each program zone) 
2. Data Room hi limit temperature 
3. Maximum supply air dewpoint on all dedicated outdoor air units (RERV units.) 
4. Domestic hot water circulator failure (sensed by differential pressure sensor.)  

Coordinate location with plumbing contractor. 
11. Cooling tower basin water low temperature. 

 
 

19. DDC control functions, status points, and data points: 
a. Water Source Heat Pumps (WSHP) 
      Each heat pump shall be controlled from an application specific controller (ASC) 
 with the following functions: 

                             1)    Individually addressable from the main building control module.  
2) Room temperature set point adjustment from the room sensor or host 

computer, with assigned authority and with adjustable dead band and throttling 
range. 

   3) Fan on-auto control. 
4) Automatic heat-cool changeover. 
5) Indicate status to the host computer. 

a. room temperature 
b. heat/cool mode of operation 
c. dehumidification mode (where applicable) 
d. Room RH (where applicable) 
e. Filter delta P 
f. Supply air temperature 
g. Mixed air temperature (for units with outdoor air connections) 
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6) Multi-stage cooling control for units with multiple compressors. 
7) Each heat pump shall have a remote sensor with override button and set point 

adjustment. 
 

     b.    RERV unit: 
1) Supply air entering & leaving temperature 
2)   Exhaust air entering & leaving temperature 
3) Wheel status “on-off” 
4)   Supply fan status/speed/CFM 
5) Exhaust fan status/speed/CFM 
6) O.A. damper position 
7) Bypass damper position 
8) Filter delta P 
9) Addressable points from variable frequency drives, where applicable. Refer 

to variable speed drive specifications for addressable points.  
10) Smoke detector status 
11) Heat/cool mode of operation & stages of each, where applicable  
12) Energy wheel entering & leaving temperatures 
13) Ionization unit status (where applicable) 
14) Wheel rotation status 
15) Addressable points from units BacNet controller 

   
   c.   Cooling Tower: 

1) Cooling Tower water supply/return temperature 
2) Cooling tower fan speeds:  each of (2) cells 
3) Set point adjustment, condenser supply temperature 
4) Hi/lo water temperature alarm 
5) Basin water temperature (on/off) 
6) Basin heater status 
7) All pumps:  Pump status and start/stop, pump speed: Refer to variable speed 

drive specifications for addressable points 
 

  d. Ductless Split A/C Systems: 
   1)  Space temperature (where indicated on the schedule) 

2)    Error code output (where indicated on the schedule.) 
  

e. Heat pump loop/pumps, Mechanical Room General: 
1) All pumps:  Pump status and start/stop, pump speed & system pressure (VSD). 

(Refer to variable speed drive specifications for addressable points.) 
2) Cooling tower flow rate (GPM) 
 

f.  Heat Exchanger: 
1) Entering and leaving temperature (Heat Pump Side) 
2) Entering and leaving temperature (Cooling Tower Side) 
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  H.    Program Control: 
 The building’s HVAC equipment shall be programmed to start and stop with the time clock 
function of the BCS.  

 
  Designated building zones shall have a manually set timed (or timed software) overcall 
switch to energize only its associated A/C equipment and exhaust fans. Overcalls shall be 
accessible from an overcall panel located the administration area.  See HVAC floor plans 
for location.  Overcall panels shall be recessed into the wall. Each overcall panel shall 
have an emergency, mushroom head stop switch to shut down all HVAC equipment and 
a push button overcall for the entire school.  Overcall in the overcall panel shall have a 
LED light for each overcall, indicating the program zone is in overcall.  (The overcall 
indicator shall activate at each control panel and on graphical overcall screen on BCS 
front end.)  The DDC control system shall include the same overcalls as the 
administration panel (including additional zones noted below) and emergency stops on a 
graphical overcall screen on the BCS front end, as in the overcall panels.  Zones shall be 
as follows: 

 
 Zones shall be as follows: 
 Program Zones on overcall panel:        

1) Administration Area 
2) Guidance Area 

 
In addition to the zones noted above, the following program zones shall be included on 
the graphical screen of the BMS front end.) 

3) 1000 Level  
4) 1100 Level (Area A & B) 
5) 1100 Level (Area C) 
6) 1200 Level (Area A & B) 
7) 1200 Level (Area C) 
8) Media Center 

 
All zones shall have a low limit and hi limit sensing to overcall the time clock scheduling. 
 
Any one A/C unit may be energized from the override button on its associated room 
temperature sensor. The sensor override button shall allow the unit to run for one (1) hour 
(adjustable). The timed overcall switches shall allow overcalling an entire zone for any 
time up to 3 hours. 
 
Building Start-up: 
When building is transitioned from unoccupied mode to occupied mode, during warm-up or 
cool down, the BMS shall controls the system as follows until all building zones are at 
setpoint: 

• Exhaust fan shall remain off. 
• Dedicated outdoor air units shall remain off. 
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Building Temperature Hold: 
Building management system shall have an "On-Auto-Off" building temperature hold 
software switch to reset unoccupied space temperature set point during extreme cold 
conditions. During building temperature hold condition, building temperatures shall be 
maintained at 68oF (adjustable). All exhaust fans and outdoor air units shall be off and 
outdoor air dampers shall be fully closed.  In "Auto" function, building shall enter building 
temperature hold mode whenever outdoor temperate is below 15oF (adjustable.)  After (2) 
days in the "On" position, the building management system shall send a notification to the 
district facility management system. 
 
Program zones may be staged “off” as required to maintain the loop water temperature 
within safe limits.  See “Loop Water Safety Controls”. 
 
Provide (1) digital outputs to start/stop domestic hot water circulators. Each circulator shall 
be energized when its associated zone is occupied. See P-drawings for locations. 

 
I.   Sequence of Operation:   

1.  Water Source Heat Pumps (WSHP):  
Provide each unit with an addressable ASC module with controller and sensors 
networked with the BCS. 
a. A wall mounted thermostat or DDC control module shall cycle the heat pump’s 

compressor as required to maintain set point.  The heating/cooling mode shall be 
automatically selected by the thermostat and the refrigerant reversing valve shall 
be positioned accordingly.  Multi-compressor units shall have heating and cooling 
brought in stages. 

 
  Each heat pump shall have a time delay control circuit relay energized by the 

central time clock for automatically starting and stopping the unit. 
 
 Each unit’s water regulating valve shall cycle open or close in unison with 

compressor start/stop cycle.  The water control valve shall have an end switch to 
prove the valve opens before the compressor starts. 

 
  Each heat pump shall have a factory mounted drain pan, float safety switch. 

 
Units shall be controlled with a DDC stand-alone module.  Multiple units shall be 
staged, with heat and cooling compressors staged on in 10F increments, and 10F 
dead band between heating /cooling changeover.  Controller shall have fan “on-
auto” selection. 
 

b. Multiple Unit Staging: 
All multi-compressor units shall have staging control. 
 
For spaces served by two heat pump units, both units in the area shall be 
controlled from one DDC controller.  The pair shall have 4 stages of cooling and it 
shall be energized in the following sequence: 
 1st:    HP 1st Stage 
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 2nd:   HP 1st Stage 
 3rd:    HP 2nd Stage 
 4th:    HP 2nd Stage 
 
Both fans shall run continuously when the space is occupied. 
 

         c.    Start-up Outdoor Air Damper Control: Heat pump units with a direct fresh air 
connection shall have a motorized outdoor air damper. A thermostat with the bulb 
located in return air shall not allow the damper to open until the return air 
temperature reaches temperature setpoint. Dampers shall remain closed in 
unoccupied mode. 

 
   d. Low & Hi Limit Control: 

 Each heat pump’s sensor shall overcall its associated time clock circuit as required 
to maintain a minimum/maximum space temperature of 550F heating/800F cooling.  
The limit control shall have a 50F differential. 

 
e. Minimum Outdoor Air Damper Control: (for all units noted with demand controlled 

ventilation): 
     With the unit started, the outdoor air damper shall come under the control of the 

CO2 sensor and a mixed air low limit temperature sensor.  The CO2 sensor shall be 
set to maintain a 1000 ppm.  A 0-10VDC or 4-20 MA output signal shall proportion 
the percent open of O.A. damper from closed at 1000 ppm to fully open at 1200 
ppm. Dampers shall remain closed in unoccupied mode. 

 
f. Dehumidification: Where indicated in Heat Pump schedule, the units shall have 

dehumidification mode of operation and on an indication of high relative humidity 
shall energize a hot gas reheat valve and cooling mode to dehumidify the air 
stream. 

 
Single Zone VAV: 
For units indicated with single zone VAV controls and variable frequency drives, 
the fan motor shall start on low speed (60%) in cooling mode.  On a rise in space 
air temperature above set point, the refrigeration compressors shall be staged 
“on/off” in sequence and/or loaded/unloaded as required to maintain the discharge 
air temperature above 540F (adjustable.)  On a continued rise in space temperature 
the supply fan air speed shall be modulated from 60% to 100%. 

 
2.   Water Source ERV Units (RERV – Dedicated Outdoor Air Units):  

Each unit shall be provided with an application specific controller from the factory. 
WSOA Units:  Each WSOA unit will have a factory controller. The BMS shall 
control/monitor the unit through the BacNet interface. (Coordinate control interface 
requirements with unit manufacturer.) 

 
 Unit Start: 

 When the unit is enabled from the building program control circuit, the unit’s supply 
and exhaust fans shall run continuously. 
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 Each unit’s water regulating valve shall cycle open or close in unison with compressor 
start/stop cycle.  The water control valve shall have an end switch to prove the valve 
opens before the compressor starts. 

 
   The BMS shall control/monitor the unit through the BMS interface.  Once enabled, the 

outside air unit’s integral controls shall maintain a constant discharge air temperature 
setpoint of 550F. Each unit shall have a start-stop signal independent from the zone’s 
space heating/cooling units, to allow for a staggered start/stop. 

   
   Once the unit is started the supply fan shall run continuously. On a rise in the 

discharge air temperature the refrigeration circuits shall be brought on in stages. A 
variable capacity compressor on the least stage of refrigeration shall prevent short 
cycling at low loads.  On a drop in temperature below set point the unit shall operate in 
heating mode and modulate compressors and compressor capacity to meet setpoint.  
The discharge air temperature shall be reset in an inverse proportional relationship to 
the outdoor air temperature according to the following schedule: 
 
O.A.  Temperature:                  350F    500F 
Discharge Air Temperature:     700F   550F 
 
Economizer:  
When outdoor air temperature allows for economizer cooling, unit shall operate in 
economizer mode.  During economizer mode, the ERV wheel bypass damper shall 
modulate to maintain supply air setpoint. 
For economizer operation, outside air (OA) enthalpy shall be compared with Return air 
(RA) enthalpy point. The economizer shall enable when OA enthalpy is less than RA 
enthalpy - 2.0 BTU/LB. The economizer shall disable when OA enthalpy is greater than 
RA enthalpy. 
 

   Dehumidification: 
On a call for dehumidification, the unit shall energize full cooling and modulate the hot 
gas reheat valve to supply neutral air temperature. 

 

 

Unoccupied Recirculation Mode: 
 In an unoccupied mode, when the unit shall be overcalled on high limit, low limit, or 

high humidity, the supply fan shall run, the exhaust fan shall remain off, the ERV wheel 
shall remain off, outdoor air damper shall remain closed, and the bypass damper shall 
open to allow 100% air re-circulation.   

 
 When overcalled for high humidity, the refrigeration cycle shall energize and the hot 

gas reheat shall be modulated to maintain the discharge air at neutral conditions. 
 

Shut Down: 
The unit shall shut down on any of the following signals: 
1)   Building zone program circuit 
2)   Sensing of smoke from the supply air stream smoke detection 
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3)   Indication of high water in the unit’s condensate drain pan as sensed by a safety 
float switch. 

 4)  Internal unit safety   
  

  The unit shall shut down on sensing a loss of wheel rotation, frost control, or by the 
BCS. 

 
        3.  Ductless Split System (DX):  

Mount the units’ controls and provide all necessary interlock wiring between the indoor 
and outdoor units.  Where indicated on the schedule, provide a temperature sensor to 
provide an alarm to the BMS when the temperature exceeds 780F (adjustable.) 
 
Where units are indicated on the schedule to have controller for enable/disable input 
and error output, BMS shall interlock the unit operation with the time clock function of 
the adjacent area.  BMS shall send alarm upon error signal from unit.   

        
    4. Existing Primary Loop Pumps (P-1 & P-2 in Phase I mechanical room):  

Modify the existing pump sequence of operations as follows: 
 
The control circuit for the water loop shall be energized with any of the following 
controls: 
a. any time clock circuit 
b. any low/hi limit sensor 
c. overcall button @ wall sensor 

 
    With the control circuit energized, the primary pump shall be started. 

 
Normal Operation: 

    With system water temperature between approximately 600F and 900F, neither the 
boiler or heat rejector will operate. 

 
    As system water temperature rises, to 880F (adjustable), the controller shall start the 

cooling tower system.  See cooling tower sequence for additional information. 
 
    As system water temperature drops, the heat rejector sequence is reversed.  At 

approximately 600F (adjustable), supplementary heat will be added by the hot water 
system. 

 
Loop Temperature/Pressure Safeties:  
Includes all new and existing systems connected to the Phase 1 mechanical 
boiler/cooling tower plant: 
 
If the loop supply water temperature rises to 1050F (adjustable), the building DDC 
controller shall cycle “off” program zones on the central plant in rotation for 10-minute 
intervals per hour.   
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If system water temperature continues to rise to 1150F (adjustable), an alarm indication 
will occur, a red light will indicate high water temperature, and system heat pumps 
shall de-energize. 
 
If system water temperature drops to 550F (adjustable), the building DDC controller 
shall cycle “off” program zones on the central plant in rotation for 10-minute intervals 
per hour.   
If system water temperature continues to drop to 500F (adjustable), an alarm shall be 
sent to the BMS and a red warning light on HVAC control panel will indicate low water 
temperature, and system heat pumps shall de-energize. 
 
If the heat pump loop pumps are unable to maintain the differential pressure setpoint in 
the building piping systems, the building DDC controller shall cycle “off” program zones 
on the central plant in rotation for 10-minute intervals per hour.   

 
If system water flow stops, as indicated by a differential pressure switch, the primary 
pump shall shut down and the standby pump will automatically be started, an alarm 
shall be sent to the BMS, and a red warning light will indicate that the standby pump is 
operating so that the primary pump can be repaired.  If starting the standby pump fails 
to restore system water flow, the red no-flow light will remain on and system heat 
pumps shall de-energize. 
 
Pump Speed Control: 
Primary Loop Pumps (P-1 & P-2):  
Modify existing pump sequence from a primary/standby arrangement to a parallel 
pump operation. 
 
The speed of the lead pumps shall be modulated as required to maintain system 
pressure.  If the primary pumps cannot meet system pressure, the lag pump shall be 
started, operating both pumps in parallel.  During parallel operation, both pumps shall 
operate at the same speed. Differential pressure set point shall be 11 psi (26 ft.). 
(Coordinate actual setpoint required for full flow with T&B contractor.) 
 
On a loss of flow from the lead pump, the lead pump shall be stopped, a lag pump 
shall be started, and the BCS shall post an alarm 
 
Provide an additional differential pressure switch at the end of piping system in the 
1100 level of Area C. Pressure differential reading shall be input to the existing pumps 
speed control sequence to control system setpoint. 
 
The lead-standby sequence of pumps shall rotate every 30 days. 

 
5.   Ionization/Air Purification Unit.  

Provide power wiring and interlock wiring for ionization unit. Provide interlock wiring for 
each units alarm contact with the BCS. When the units associated fan is started, the 
ionization unit shall be energized. 
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6. Exhaust Fans (EF-A9.01, C1.06):  
  Provide a relay/contactor in the power circuit of the fan and interlock with a time clock 

function of the BCS. 
 
The BCS shall energize the fans based on a time clock function from the BCS and on 
the same schedule as the outdoor air units. During building warm-up the exhaust fans 
shall remain “off”. 

 
      7. Exhaust Fan (EF-C1.01 through C1.05):   
    Interlock with toilet light switch.  See electrical division. 
 
      8. Exhaust Fan (EF-B0.01 & B0.02):   
    Fans shall be interlocked with the fan speed controller of their associated residential 

style range hood. 
 

9. Exhaust Fan (EF-A1.05 through A1.08, B1.07 through B1.09, C1.06, & C1.07):  
The fan shall be interlocked with the dishwasher “on-off” switch.  Provide relay as 
required 
 

 10. Exhaust Fans (EF-A1.01 through A1.04, B1.01 through B1.06) 
Start/stop with a 0-3 hr. timed walled switch 

  
           11.  VAV Diffusers:  

          Interlock a wall mounted thermostat with the diffuser actuator and controller. Provide 
control power to each controller. 
 

12.  Electric Heaters  
The heater fan shall be cycle on and off by a thermostat, as required to maintain 
setpoint.  Unit shall have integral or wall mounted thermostat, as indicated in the 
schedule. 
 

13. Water Heater Combustion Air: 
Interlock building water heater controls with mechanical room outdoor air damper.  
Damper shall fully open when water heater’s firing sequence is in operation.   
 
 

           14. Exhaust Fan (Residential Range Hood):  
The range hood fan shall have a temperature sensor and variable speed fan controller 
mounted on the hood.   
Provide necessary field wiring to interlock the fire extinguisher system with the cooking 
equipment fuel shut-off devices.  Upon activation of the fire extinguisher system or loss 
of power to the kitchen hood controller, the cooking equipment shall be shut down. 
Provide necessary field wiring to interlock hood controls to exhaust fan. 
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15. Cooling Tower (New and existing cooling tower):  
The cooling tower shall be controlled by the heat pump water loop controls.  The tower 
fan shall be energized on low speed at 880F loop water temperature (adjustable) and 
the fan speed modulate up to high at 920F (adjustable).   
 
The (2) cooling tower fans shall increase its capacity based on the following staging: 

• 1st stage:  Lead tower cell on low speed. 
• 2nd stage:  Lag tower cell on low speed. 
• Additional capacity:  Lead and lag tower cell fans shall modulate up to high 

speed to maintain temperature setpoint. 
Tower capacity reduction shall be staged in reverse order. 
 
BMS shall monitor cooling tower flow rate.  When the flow rate is below the sum of 
each tower’s minimum, the BMS shall close the isolation valve on one of the cooling 
towers.  The lead-standby sequence of the towers shall rotate every 30 days. 
 
A basin heater shall have an integral thermostat which shall cycle the heater to 
prevent the basin from freezing.  Provide necessary field wiring to interlock the heater 
and thermostat. 
 
Provide interlock wiring as required for the chemical treatment pump and controls, 
and water level controls. 
 
Cooling Tower Pumps, P-4 (New) & P-5 (Existing): 
The cooling tower pumping system shall track the flow of the heat pump loop pump.  
Minimum flow rate shall be equal to minimum HX flow, minimum cooling tower flow, or 
minimum recommended pump flow rate, whichever is greater.  (Coordinate minimum 
pump speed with test and balance contractor.)   
 

The speed of the lead pump shall be modulated as required to track heat pump loop.  
If the primary pumps cannot meet flow, the lag pump shall be started, operating both 
pumps in parallel.  During parallel operation, both pumps shall operate at the same 
speed.  

 
On a loss of flow from the lead pump, the lead pump shall be stopped, a lag pump 
shall be started, and the BCS shall post an alarm 
 

 The lead-standby sequence of pumps shall rotate every 30 days. 
 

16. Heat Exchanger: HX-1 (Existing) and HX-2 (New):  
BMS shall monitor heat pump loop flow rate.  When the flow rate is below the sum of 
each heat exchanger’s minimum flow, the BMS shall close the isolation valve on one 
of the heat exchangers.   
 
The lead-standby sequence of the heat exchangers shall rotate every 30 days. 
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TESTING, ADJUSTING, AND BALANCING: 
HVAC system testing, adjusting and balancing shall be performed by an independent 
contractor which specializes in this work.  The services required shall include: 

 
1. verification of the performance of all equipment and  automatic controls; 
                                                               
2.   adjusting and balancing to design quantities of all air and water systems; 
 
3.  electrical power readings; 
 
4.  recording and reporting all results; 

5. Field inspection during the construction phase to insure that balancing valves and dampers 
are installed where indicated. 

             
     6. Provide copies of all T & B site visit Deficiency Reports to the Engineer of Record at the                                

time the report is generated. 
 

Before final acceptance of the building, the balancing contractor shall submit to the    
Architect/Engineer a bound report of the balancing work containing at least the following 
items: 

 
1. Schematic diagrams of the A/C systems with the balancing data keyed to the Equipment 

Data Sheets. 
 

2. Equipment Data Sheets:  These records shall be typewritten and submitted on AABC, or  
SMACNA standard forms. Recorded data shall include at least the following: 

          a.    Air Systems: 
1. Fan designation, manufacturer, size 
2. Actual and full load nameplate amps (at each terminal for 3 phase units) 
3. Actual and specified fan RPM (or fan speed for variable speed motors.) 
4. Actual and specified total system static pressure 
5. Actual air differential pressure across filters, heating coils, and cooling coils 
6. Actual and specified total system air quantities for supply, return, exhaust, and 

outside air 
7. Actual and specified air quantities at each terminal:  supply, exhaust, and return 
8. Nominal motor H.P., voltage, amp rating, motor overloads size 
9. Fan and drive sheave model no. and make 
10. VFD set point for design air flow 
11. Actual and specified air conditions entering and leaving the heat exchanger coils 

and heat recovery wheels, for heating and cooling, dehumidification, and hot gas 
reheat modes 

12. Unit discharge db/wb air temperature in cooling, heating, and dehumdification 
mode. 

13. Heat pumps shall have the delta T’s measured for the DX refrigerant coils in the 
heating, cooling, and hot gas reheat modes. Resistance heat delta T’s shall be 
measured separately.  
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14. Actual and specified kw & delta T’s at each electric resistance coil 
15. Furnish a schematic system diagram for each system and indicate on this sketch, 

the point of all pressure sensings and duct traverses. 
16. VAV air devices:  Air handing system shall be balanced with the VAV air device 

in the fully open position, with the VAV air device branch volume damper throttled 
to achieve design CFM.  After testing is complete, the position of the branch 
volume damper shall be permanently marked, then the branch damper shall be 
set to the fully open position. 

17. Confirm operation of each needlepoint ionization module by testing ion count 5’ 
above room floor after device (and associated fan coil blower) has been running 
for minimum 5 minutes. Rooms with ion levels below 800 ions/cc may require re-
evaluation/retesting.  T&B contractor may use owner’s ion counter, provided it is 
returned to the owner in “like new” condition and is fully calibrated.   

 
         Note:  1) Total system air quantities for units 5 ton and larger shall be measured by a 

duct pitot traverse and not by summation of all terminal air quantities. 
(Provide duct traverse velocity profile report with T & B report.)   

    2) Total system air quantities for units less than 5 tons may be documented by 
summation of the air terminal quantities.  

 
b.  Water System: 

1. Actual and specified pressure and temperature changes across chiller, and air 
handlers, heat exchangers, blower coil units, fan coil units, ERV units.   

2. Entering and leaving temperature across heat pump condenser.  Actual and 
specified pressure changes across each heat pump auto-flow valve 

3. Pump designation, manufacturer, impeller size, nominal H.P., voltage, amp rating. 
4. Pump actual operating amps and pressure differential. 
5. Flow rates for all calibrated orifice flow measuring devices and their associated set 

points. 
6. For pumps provided with variable frequency drives or EC motors, set supply 

balancing valve to full open position and set maximum motor speed to achieve 
design flow rate. Submit motor speed.   

7. Actual and specified amperage and kw at each cooling tower electric basin heater. 
 8.    Cooling Tower  
 

 c. Cooling Tower: 
1. Unit manufacturer, size, and model 
2. Fan actual and full load nameplate HP, amps, and voltage (at each terminal for 3-

phase) 
3. Actual and specified basin heater KW, voltage, and amps 

 
 3.     A list of the test equipment and instruments used in performing the work. 

 
   Necessary software and/or assistance for coordination from the controls contractor shall be 

provided as noted in the CONTROLS section of these specifications. 
 

All balancing devices shall be marked at their set points. 
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The hot water and chilled water systems shall have all quantities recorded with the terminal 
control valves in the open position. (Design Flow)   
 
All air balance at air terminals shall be accomplished by setting branch duct dampers. 
Diffuser dampers shall be left in the full open position. 
 
Mechanical Contractor shall make available plans and equipment submittals as indicated in 
the Equipment, General Requirements section of these specifications. 
 
Certification: 
The contractor shall submit a written certification signed by a principal of the balancing 
contractor’s firm stating that the environmental systems have been tested, adjusted and 
balanced to within 10 percent of the design air flow rates. 

 
T & B Balance Contractor shall be any AABC certified company.  
           
 

END OF SECTION 
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SECTION 26 05 00 - COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Electrical equipment coordination and installation. 
2. Sleeves for raceways and cables. 
3. Sleeve seals. 
4. Grout. 
5. Common electrical installation requirements. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For sleeve seals. 

1.5 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

1. To allow maximum possible headroom unless specific mounting heights that 
reduce headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference to 
other installations. 

3. To allow right of way for piping and conduit installed at required slope. 
4. So that connecting raceways, cables, wireways, cable trays, and busways will be 

clear of obstructions and of the working and access space of other equipment. 
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B. Coordinate installation of required supporting devices and set sleeves in cast-in-place 
concrete, masonry walls, and other structural components as they are constructed. 

C. Coordinate location of access panels and doors for electrical items that are behind 
finished surfaces or otherwise concealed.  Access doors and panels are specified in 
Division 08 Section "Access Doors and Frames." 

D. Coordinate sleeve selection and application with selection and application of 
firestopping specified in Division 07 Section "Penetration Firestopping.". 

1.6 COORDINATION SHOP DRAWINGS 
 

A. The General Contractor is designated as the facilitator for the coordination shop 
drawings and is responsible for providing such and shall take the lead in the preparation, 
coordination and submitting of all specified coordination drawings.   

B. Indicate (graphically show) the actual proposed locations of piping, conduit, 
equipment, supports and the like as indicated and as part of the requirements for 
paragraph C.  Include the following: 

1. Clearances for servicing and maintaining equipment and service access. 

2. Fire-rated wall and floor penetrations. 

3. Indicate scheduling, sequencing, movement, and positioning of equipment into the 
building during construction. 

4. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, 
and ceilings and their relationship to other penetrations, installations and steel/cast 
framing structural components. 

5. Roof plan with equipment, piping, conduit, etc. and roof penetrations.   

C. Prepare coordination shop drawings both by individual trade and as a composite 
overlay as specified herewith in conjunction with all other major trades including, but 
not limited to structural, plumbing, fire protection, electrical to a scale of 1/4" = 1'-0" or 
larger, detailing the following major elements, components, and systems of mechanical 
and electrical equipment and materials in relationship with other systems, installations, 
and system components: 

1. Lighting fixtures. 

2. Conduit. 
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D. Indicate locations where space is limited for installation and access and where 
sequencing and coordination of installations are of importance to the efficient flow of 
the work.  

E. Submit coordination shop drawings to the Architect/Engineer within 60 days of award of 
contract. Work will not be allowed to start until the coordination drawings have been 
received and returned with comments that state the contractor is now authorized to begin 
work. 

F. All contractors shall be responsible for their portion and/or cost associated with the 
preparation of coordination drawings. 

G. Coordination shop drawings are to be provided in AutoCAD format version 2004 or higher 
(DWG file extension).  Provide 6 full size color copies of each sheet for distribution to 
other contractors and four ½  size color sets and a CD with a copy of the CAD 
coordination shop drawings in both PDF and DWG format to be retained by the Architect. 

H. Coordination shop drawings are to be used for the basis/foundation for as-built record 
documents. 

I. Coordination drawings include an approved construction schedule.  

J. The Contractor will be provided with one set of  CAD Architectural base sheets at no 
charge for use in the preparation of the coordination shop drawings.  

K. The following list of trades and their priority relative to installation coordination is to be 
used in the preparation of coordination drawings. The highest priority is the first one listed 
below. The lowest priority is the last one listed below. 

 
1. Structural steel beams, steel joist, cast in place concrete structural components 
2. Gravity waste, gravity condensate and rain leader piping 
3. Ductwork 
4. Refrigerant piping 
5. Sprinkler piping 
6. Lighting fixtures 
7. HVAC equipment 
8. Conduit 
9. Domestic water and gas piping 
10. All types of cabling not in conduit 
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PART 2 - PRODUCTS 

2.1 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized 
steel, plain ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 

1. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 
mm) and no side more than 16 inches (400 mm), thickness shall be 0.052 
inch (1.3 mm). 

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 
inches (1270 mm) and 1 or more sides equal to, or more than, 16 inches 
(400 mm), thickness shall be 0.138 inch (3.5 mm). 

2.2 SLEEVE SEALS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space 
between sleeve and raceway or cable. 

1. Manufacturers:  Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or 
conduit.  Include type and number required for material and size of raceway or 
cable. 

3. Pressure Plates:  Carbon steel.  Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of 

length required to secure pressure plates to sealing elements.  Include one for 
each sealing element. 
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2.3 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable 
for application and a 30-minute working time. 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to 
center of unit for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not 
indicated, arrange and install components and equipment to provide maximum 
possible headroom consistent with these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of 
components of both electrical equipment and other nearby installations.  Connect in 
such a way as to facilitate future disconnecting with minimum interference with other 
items in the vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or 
busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and 
wall assemblies. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or 
formed openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved 
opening. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall 
assemblies unless openings compatible with firestop system used are fabricated during 
construction of floor or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 
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F. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level. 

G. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve 
and raceway or cable, unless indicated otherwise. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 

1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool 
exposed surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between 
sleeve and raceway or cable, using joint sealant appropriate for size, depth, and 
location of joint.  Comply with requirements in Division 07 Section "Joint Sealants.". 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, 
ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal 
raceway and cable penetration sleeves with firestop materials.  Comply with 
requirements in Division 07 Section "Penetration Firestopping." 

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with 
flexible boot-type flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves 
and mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular 
clear space between pipe and sleeve for installing mechanical sleeve seals. 

M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves 
to allow for 1-inch (25-mm) annular clear space between raceway or cable and sleeve 
for installing mechanical sleeve seals. 

3.3 SLEEVE-SEAL INSTALLATION 

A. Install to seal exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway 
or cable material and size.  Position raceway or cable in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between raceway or cable and 
sleeve.  Tighten bolts against pressure plates that cause sealing elements to expand 
and make watertight seal. 

3.4 FIRESTOPPING 

A. All firestopping shall be provided by General Contractor.  Firestopping materials and 
installation requirements are specified in Division 07 Section "Penetration 
Firestopping." 
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PART 4 - CONTRACTOR PRIOR APPROVAL QUALIFICATIONS 
    

4.1 Upon request, the subcontractor will participate in a pre-award meeting with the 
General Contractor, Architect, and Owner.  The following will be discussed: 

A.   Electrical Contractor’s experience with projects of similar scope, size, and cost  

B.   Electrical Contractor’s plans to perform and meet project milestone dates as 
outlined in construction documents.   

  C.  Electrical Contractor will be requested to provide a letter from their bonding 
company stating that 100 percent performance and payment bonds will be available 
upon award of contract.   

4.2 Tier One Electrical Sub-Contractor shall meet the following minimum Qualifications: 

A. Provide payment and performance bonds in the amount of one hundred percent 
of their contract amount. 

B.   Upon request by Owner, provide a list of completed or in-progress projects of 
similar size and nature of this project.  At least one of the listed projects shall be an 
educational facility of similar size and scope. 

C. Upon request by Owner, provide documentation verifying that the named 
Contractor has been in business a minimum of three (3) years consecutively under 
their current name and is currently licensed with SC Dept LLR to fully qualify to 
perform the electrical scope for this project. 

D. Upon request by Owner, provide a letter from an officer of the Company stating 
that the listed company has neither filed for bankruptcy nor is currently involved in 
pending bankruptcy actions. 

E. If the electrical contractor provides equipment that has a Manufacturer’s 
requirement for the installer to be certified by the manufacturer, then he must himself 
be so qualified or (with architect’s prior approval) provide an installer that is so 
qualified. 

END OF SECTION 26 05 00 
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SECTION 26 05 19 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 
3. Sleeves and sleeve seals for cables. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Qualification Data:  For testing agency. 

C. Field quality-control test reports. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and 
capability to conduct the testing indicated, that is a member company of the 
InterNational Electrical Testing Association or is a nationally recognized testing 
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to 
authorities having jurisdiction. 
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1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational 
Electrical Testing Association or the National Institute for Certification in 
Engineering Technologies to supervise on-site testing specified in Part 3. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

C. Comply with NFPA 70. 

1.6 COORDINATION 

A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components 
as they are constructed. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Alcan Products Corporation; Alcan Cable Division. 
2. American Insulated Wire Corp.; a Leviton Company. 
3. General Cable Corporation. 
4. Senator Wire & Cable Company. 
5. Southwire Company. 

C.  Copper Conductors:  Comply with NEMA WC 70. 

D. Conductor Insulation:  Comply with NEMA WC 70 for Types THW, THHN-THWN, and 
XHHW. 

2.2 CONNECTORS AND SPLICES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
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B. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC. 
4. 3M; Electrical Products Division. 
5. Tyco Electronics Corp. 

C. Description:  Factory-fabricated connectors and splices of size, ampacity rating, 
material, type, and class for application and service indicated. 

2.3 SLEEVES FOR CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized 
steel, plain ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 
0.138-inch (1.3- or 3.5-mm) thickness as indicated and of length to suit application. 

D. Coordinate sleeve selection and application with selection and application of 
firestopping specified in Division 07 Section "Penetration Firestopping." 

2.4 SLEEVE SEALS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

C. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following: 

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex Co. 
4. Pipeline Seal and Insulator, Inc. 

D. Description:  Modular sealing device, designed for field assembly, to fill annular space 
between sleeve and cable. 
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1. Sealing Elements:  NBR interlocking links shaped to fit surface of cable or 
conduit.  Include type and number required for material and size of raceway or 
cable. 

2. Pressure Plates:  Carbon steel.  Include two for each sealing element. 
3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of 

length required to secure pressure plates to sealing elements.  Include one for 
each sealing element. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger. 

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG 
and larger. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 

A. Service Entrance:  Type THHN-THWN, single conductors in raceway. 

B. Exposed Feeders:  Type THHN-THWN, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-
THWN, single conductors in raceway. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN-THWN, single conductors in raceway. 

E. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, 
single conductors in raceway. 

F. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN-THWN, single conductors in raceway. 

G. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with 
stainless-steel, wire-mesh, strain relief device at terminations to suit application. 

H. Class 1 Control Circuits:  Type THHN-THWN, in raceway. 

I. Class 2 Control Circuits:  Type THHN-THWN, in raceway. 
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3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; 
compound used must not deteriorate conductor or insulation.  Do not exceed 
manufacturer's recommended maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, 
that will not damage cables or raceway. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural 
members, and follow surface contours where possible. 

E. Support cables according to Division 26 Section "Hangers and Supports for Electrical 
Systems." 

F. Identify and color-code conductors and cables according to Division 26 Section 
"Identification for Electrical Systems." 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values.  If manufacturer's torque values are not indicated, use those 
specified in UL 486A and UL 486B. 

B. Make splices and taps that are compatible with conductor material and that possess 
equivalent or better mechanical strength and insulation ratings than unspliced 
conductors. 

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors. 

C. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches (300 mm) of 
slack. 

3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Coordinate sleeve selection and application with selection and application of 
firestopping specified in Division 07 Section "Penetration Firestopping." 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or 
formed openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved 
opening. 
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D. Rectangular Sleeve Minimum Metal Thickness: 

1. For sleeve rectangle perimeter less than 50 inches (1270 mm) and no side 
greater than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm). 

2. For sleeve rectangle perimeter equal to, or greater than, 50 inches (1270 mm) 
and 1 or more sides equal to, or greater than, 16 inches (400 mm), thickness 
shall be 0.138 inch (3.5 mm). 

E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall 
assemblies unless openings compatible with firestop system used are fabricated during 
construction of floor or wall. 

F. Cut sleeves to length for mounting flush with both wall surfaces. 

G. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level. 

H. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve 
and cable unless sleeve seal is to be installed or unless seismic criteria require 
different clearance. 

I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and 
with approved joint compound for gypsum board assemblies. 

J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between 
sleeve and cable, using joint sealant appropriate for size, depth, and location of joint 
according to Division 07 Section "Joint Sealants." 

K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, 
ceilings, and floors at cable penetrations.  Install sleeves and seal with firestop 
materials according to Division 07 Section "Penetration Firestopping." 

L. Roof-Penetration Sleeves:  Seal penetration of individual cables with flexible boot-type 
flashing units applied in coordination with roofing work. 

M. Aboveground Exterior-Wall Penetrations:  Seal penetrations using sleeves and 
mechanical sleeve seals.  Size sleeves to allow for 1-inch (25-mm) annular clear space 
between pipe and sleeve for installing mechanical sleeve seals. 

N. Underground Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size 
sleeves to allow for 1-inch (25-mm) annular clear space between cable and sleeve for 
installing mechanical sleeve seals. 

3.6 SLEEVE-SEAL INSTALLATION 

A. Install to seal underground exterior-wall penetrations. 
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B. Use type and number of sealing elements recommended by manufacturer for cable 
material and size.  Position cable in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between cable and sleeve.  Tighten bolts against 
pressure plates that cause sealing elements to expand and make watertight seal. 

3.7 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to 
restore original fire-resistance rating of assembly according to Division 07 Section 
"Penetration Firestopping." 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections 
and prepare test reports. 

B. Perform tests and inspections and prepare test reports. 

C. Tests and Inspections: 

1. After installing conductors and cables and before electrical circuitry has been 
energized, test service entrance and feeder conductors for compliance with 
requirements. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after 
Final Acceptance, perform an infrared scan of each splice in cables and 
conductors No. 3 AWG and larger.  Remove box and equipment covers so 
splices are accessible to portable scanner. 

a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan 
of each splice 11 months after date of Substantial Completion. 

b. Instrument:  Use an infrared scanning device designed to measure 
temperature or to detect significant deviations from normal values.  Provide 
calibration record for device. 

c. Record of Infrared Scanning:  Prepare a certified report that identifies 
splices checked and that describes scanning results.  Include notation of 
deficiencies detected, remedial action taken, and observations after 
remedial action. 

D. Test Reports:  Prepare a written report to record the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to 

achieve compliance with requirements. 
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E. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 26 05 19 
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SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes methods and materials for grounding systems and 
equipment, plus the following special applications: 

 
1. Underground distribution grounding. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Other Informational Submittals:  Plans showing dimensioned as-built locations of 
grounding features specified in Part 3 "Field Quality Control" Article, including the 
following: 

1. Ground rods. 
2. Grounding arrangements and connections for separately derived systems. 
3. Grounding for sensitive electronic equipment. 

C. Qualification Data:  For testing agency and testing agency's field supervisor. 

D. Field quality-control test reports. 

E. Operation and Maintenance Data:  For grounding to include the following in 
emergency, operation, and maintenance manuals: 

1. Instructions for periodic testing and inspection of grounding features at test wells, 
grounding connections for separately derived systems,  based on NFPA 70B . 

a. Tests shall be to determine if ground resistance or impedance values 
remain within specified maximums, and instructions shall recommend 
corrective action if they do not. 

b. Include recommended testing intervals. 
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1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise 
required by applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors:  ASTM B 3. 
2. Stranded Conductors:  ASTM B 8. 
3. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) 

in diameter. 
4. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 
5. Bonding Jumper:  Copper tape, braided conductors, terminated with copper 

ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 

C. Grounding Bus:  Rectangular bars of annealed copper, 1/4 by 2 inches in cross 
section, unless otherwise indicated; with insulators. 

2.2 CONNECTORS 

A. Listed and labeled by a nationally recognized testing laboratory acceptable to 
authorities having jurisdiction for applications in which used, and for specific types, 
sizes, and combinations of conductors and other items connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-
type, with at least two bolts. 

1. Pipe Connectors:  Clamp type, sized for pipe. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit 
manufacturer for materials being joined and installation conditions. 
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2.3 GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad steel; 3/4 inch by 10 feet (19 mm by 3 m) in diameter. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors:  Install solid conductor for No. 10 AWG and smaller, and stranded 
conductors for No. 8 AWG and larger, unless otherwise indicated. 

B. Underground Grounding Conductors:  Install bare copper conductor, No. 3/0 AWG 
minimum. 

1. Bury at least 24 inches (600 mm) below grade. 

C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow 
stripe.  On feeders with isolated ground, identify grounding conductor where visible to 
normal inspection, with alternating bands of green and yellow tape, with at least three 
bands of green and two bands of yellow. 

D. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing 
service equipment, and elsewhere as indicated. 

1. Install bus on insulated spacers 1 inch (25 mm), minimum, from wall 6 inches 
(150 mm) above finished floor, unless otherwise indicated. 

2. Where indicated on both sides of doorways, route bus up to top of door frame, 
across top of doorway, down to specified height above floor, and connect to 
horizontal bus. 

E. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections:  Welded connectors, except at test wells and as 

otherwise indicated. 
3. Connections to Ground Rods at Test Wells:  Bolted connectors. 
4. Connections to Structural Steel:  Welded connectors. 

3.2 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 

B. Grounding Manholes and Handholes:  Install a driven ground rod through manhole or 
handhole floor, close to wall, and set rod depth so 4 inches (100 mm) will extend above 
finished floor.  If necessary, install ground rod before manhole is placed and provide 
No. 1/0 AWG bare, tinned-copper conductor from ground rod into manhole through a 
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waterproof sleeve in manhole wall.  Protect ground rods passing through concrete floor 
with a double wrapping of pressure-sensitive insulating tape or heat-shrunk insulating 
sleeve from 2 inches (50 mm) above to 6 inches (150 mm) below concrete.  Seal floor 
opening with waterproof, nonshrink grout. 

C. Grounding Connections to Manhole Components:  Bond exposed-metal parts such as 
inserts, cable racks, pulling irons, ladders, and cable shields within each manhole or 
handhole, to ground rod or grounding conductor.  Make connections with No. 4 AWG 
minimum, stranded, hard-drawn copper bonding conductor.  Train conductors level or 
plumb around corners and fasten to manhole walls.  Connect to cable armor and cable 
shields as recommended by manufacturer of splicing and termination kits. 

3.3 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Install insulated equipment grounding conductors with the following items, in addition to 
those required by NFPA 70: 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 
7. Computer and Rack-Mounted Electronic Equipment Circuits:  Install insulated 

equipment grounding conductor in branch-circuit runs from equipment-area 
power panels and power-distribution units. 

C. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners, 
heaters, dampers, humidifiers, and other duct electrical equipment.  Bond conductor to 
each unit and to air duct and connected metallic piping. 

D. Water Heater, Heat-Tracing, and Antifrost Heating Cables:  Install a separate insulated 
equipment grounding conductor to each electric water heater and heat-tracing cable.  
Bond conductor to heater units, piping, connected equipment, and components. 

E. Isolated Grounding Receptacle Circuits:  Install an insulated equipment grounding 
conductor connected to the receptacle grounding terminal.  Isolate conductor from 
raceway and from panelboard grounding terminals.  Terminate at equipment grounding 
conductor terminal of the applicable derived system or service, unless otherwise 
indicated. 

F. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a 
branch circuit or feeder, isolate equipment enclosure from supply circuit raceway with a 
nonmetallic raceway fitting listed for the purpose.  Install fitting where raceway enters 
enclosure, and install a separate insulated equipment grounding conductor.  Isolate 
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conductor from raceway and from panelboard grounding terminals.  Terminate at 
equipment grounding conductor terminal of the applicable derived system or service, 
unless otherwise indicated. 

G. Signal and Communication Equipment:  For telephone, alarm, voice and data, and 
other communication equipment, provide No. 4 AWG minimum insulated grounding 
conductor in raceway from grounding electrode system to each service location, 
terminal cabinet, wiring closet, and central equipment location. 

1. Service and Central Equipment Locations and Wiring Closets:  Terminate 
grounding conductor on a 1/4-by-2-by-12-inch (6-by-50-by-300-mm) grounding 
bus. 

2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding 
terminal. 

3.4 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible, unless 
otherwise indicated or required by Code.  Avoid obstructing access or placing 
conductors where they may be subjected to strain, impact, or damage. 

B. Ground Rods:  Drive rods until tops are 2 inches (50 mm) below finished floor or final 
grade, unless otherwise indicated. 

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated.  Make connections without exposing steel or damaging 
coating, if any. 

2. For grounding electrode system, install at least three rods spaced at least one-
rod length from each other and located at least the same distance from other 
grounding electrodes, and connect to the service grounding electrode conductor. 

C. Bonding Straps and Jumpers:  Install in locations accessible for inspection and 
maintenance, except where routed through short lengths of conduit. 

1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to 
penetrate any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  
Install so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type 
connection is required, use a bolted clamp. 

D. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in 
conduit, from building's main service equipment, or grounding bus, to main metal 
water service entrances to building.  Connect grounding conductors to main 
metal water service pipes, using a bolted clamp connector or by bolting a lug-
type connector to a pipe flange, using one of the lug bolts of the flange.  Where a 
dielectric main water fitting is installed, connect grounding conductor on street 
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side of fitting.  Bond metal grounding conductor conduit or sleeve to conductor at 
each end. 

2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass 
water meters.  Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from 
equipment shutoff valve. 

E. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors 
of associated fans, blowers, electric heaters, and air cleaners.  Install bonding jumper 
to bond across flexible duct connections to achieve continuity. 

F. Grounding for Steel Building Structure:  Install a driven ground rod at base of each 
corner column and at intermediate exterior columns at distances not more than 60 feet 
(18 m) apart. 

3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections and prepare test reports: 

1. After installing grounding system but before permanent electrical circuits have 
been energized, test for compliance with requirements. 

2. Test completed grounding system at each location where a maximum ground-
resistance level is specified, at service disconnect enclosure grounding 
terminal, at ground test wells, and at individual ground rods.  Make tests at 
ground rods before any conductors are connected. 

a. Measure ground resistance not less than two full days after last trace of 
precipitation and without soil being moistened by any means other than 
natural drainage or seepage and without chemical treatment or other 
artificial means of reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

3. Prepare dimensioned drawings locating each test well, ground rod and ground 
rod assembly, and other grounding electrodes.  Identify each by letter in 
alphabetical order, and key to the record of tests and observations.  Include the 
number of rods driven and their depth at each location, and include observations 
of weather and other phenomena that may affect test results.  Describe 
measures taken to improve test results. 

B. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity 500 kVA and Less:  10  
ohms. 

2. Power and Lighting Equipment or System with Capacity 500 to 1000 kVA:  5 
ohms. 

3. Power Distribution Units or Panelboards Serving Electronic Equipment:  1 ohm. 
4. Pad-Mounted Equipment:  5 ohms. 
5. Manhole Grounds:  10 ohms. 
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C. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance. 

END OF SECTION 26 05 26 
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SECTION 26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. IMC:  Intermediate metal conduit. 

C. RMC:  Rigid metal conduit. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design supports for multiple raceways, including comprehensive 
engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. 

B. Design supports for multiple raceways capable of supporting combined weight of 
supported systems and its contents. 

C. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of five 
times the applied force. 
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1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel slotted support systems. 
2. Nonmetallic slotted support systems. 

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show 
fabrication and installation details and include calculations for the following: 

1. Trapeze hangers.  Include Product Data for components. 
2. Steel slotted channel systems.  Include Product Data for components. 
3. Nonmetallic slotted channel systems.  Include Product Data for components. 
4. Equipment supports. 

C. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

B. Comply with NFPA 70. 

1.7 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  
Concrete, reinforcement, and formwork requirements are specified in Division 03. 

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  
These items are specified in Division 07 Section "Roof Accessories." 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components 
for field assembly. 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
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a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to 
MFMA-4. 

3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester 
coating applied according to MFMA-4. 

4. Painted Coatings:  Manufacturer's standard painted coating applied according to 
MFMA-4. 

5. Channel Dimensions:  Selected for applicable load criteria. 

B. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-
resin channels and angles with 9/16-inch- (14-mm-) diameter holes at a maximum of 8 
inches (200 mm) o.c., in at least 1 surface. 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. Fabco Plastics Wholesale Limited. 
d. Seasafe, Inc. 

2. Fittings and Accessories:  Products of channel and angle manufacturer and 
designed for use with those items. 

3. Fitting and Accessory Materials:  Same as channels and angles, except metal 
items may be stainless steel. 

4. Rated Strength:  Selected to suit applicable load criteria. 

C. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

D. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, 
designed for types and sizes of raceway or cable to be supported. 

E. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug or plugs for non-armored electrical 
conductors or cables in riser conduits.  Plugs shall have number, size, and shape of 
conductor gripping pieces as required to suit individual conductors or cables supported.  
Body shall be malleable iron. 

F. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel 
plates, shapes, and bars; black and galvanized. 
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G. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical 
items or their supports to building surfaces include the following: 

1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland 
cement concrete, steel, or wood, with tension, shear, and pullout capacities 
appropriate for supported loads and building materials where used. 

a. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 

1) Hilti Inc. 
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
3) MKT Fastening, LLC. 
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 

2. Mechanical-Expansion Anchors:  Insert-wedge-type, stainless steel, for use in 
hardened portland cement concrete with tension, shear, and pullout capacities 
appropriate for supported loads and building materials in which used. 

a. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 

1) Cooper B-Line, Inc.; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti Inc. 
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
5) MKT Fastening, LLC. 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to 
MSS Type 18; complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable 
for attached structural element. 

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with 
ASTM A 325. 

6. Toggle Bolts:  All-steel springhead type. 
7. Hanger Rods:  Threaded steel. 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit 
dimensions of supported equipment. 

B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for 
steel shapes and plates. 
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PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for 
electrical equipment and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space 
supports for EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 
1/4 inch (6 mm) in diameter. 

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel 
slotted or other support system, sized so capacity can be increased by at least 25 
percent in future without exceeding specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used 
for 1-1/2-inch (38-mm) and smaller raceways serving branch circuits and 
communication systems above suspended ceilings and for fastening raceways to 
trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified 
in this Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, 
and RMC may be supported by openings through structure members, as permitted in 
NFPA 70. 

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so 
strength will be adequate to carry present and future static loads within specified 
loading limits.  Minimum static design load used for strength determination shall be 
weight of supported components plus 200 lb (90 kg). 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor 
and fasten electrical items and their supports to building structural elements by the 
following methods unless otherwise indicated by code: 

1. To Wood:  Fasten with lag screws or through bolts. 
2. To New Concrete:  Bolt to concrete inserts. 
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion 

anchor fasteners on solid masonry units. 
4. To Existing Concrete:  Expansion anchor fasteners. 
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5. Instead of expansion anchors, powder-actuated driven threaded studs provided 
with lock washers and nuts may be used in existing standard-weight concrete 4 
inches (100 mm) thick or greater.  Do not use for anchorage to lightweight-
aggregate concrete or for slabs less than 4 inches (100 mm) thick. 

6. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock 
washers and nuts. 

7. To Light Steel:  Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount 

cabinets, panelboards, disconnect switches, control enclosures, pull and junction 
boxes, transformers, and other devices on slotted-channel racks attached to 
substrate by means that meet seismic-restraint strength and anchorage 
requirements. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid 
reinforcing bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for 
site-fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 
elevation to support and anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for 
shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted 
surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils 
(0.05 mm). 

B. Touchup:  Comply with requirements in Division 09 painting Sections for cleaning and 
touchup painting of field welds, bolted connections, and abraded areas of shop paint 
on miscellaneous metal. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 26 05 29 
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SECTION 26 05 33 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical 
wiring. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. ENT:  Electrical nonmetallic tubing. 

C. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

D. FMC:  Flexible metal conduit. 

E. IMC:  Intermediate metal conduit. 

F. LFMC:  Liquidtight flexible metal conduit. 

G. LFNC:  Liquidtight flexible nonmetallic conduit. 

H. NBR:  Acrylonitrile-butadiene rubber. 

I. RNC:  Rigid nonmetallic conduit. 

1.4 SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. Shop Drawings:  For the following raceway components.  Include plans, elevations, 
sections, details, and attachments to other work. 
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1. Custom enclosures and cabinets. 

C. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following 
items are shown and coordinated with each other, based on input from installers of the 
items involved: 

1. Structural members in the paths of conduit groups with common supports. 
2. HVAC and plumbing items and architectural features in the paths of conduit 

groups with common supports. 

D. Manufacturer Seismic Qualification Certification:  Submit certification that enclosures 
and cabinets and their mounting provisions, including those for internal components, 
will withstand seismic forces defined in Division 26 Section "Vibration and Seismic 
Controls for Electrical Systems." Include the following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

a. The term "withstand" means "the cabinet or enclosure will remain in place 
without separation of any parts when subjected to the seismic forces 
specified and the unit will retain its enclosure characteristics, including its 
interior accessibility, after the seismic event." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

E. Qualification Data:  For professional engineer and testing agency. 

F. Source quality-control test reports. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

B. Comply with NFPA 70. 
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PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. AFC Cable Systems, Inc. 
2. Alflex Inc. 
3. Allied Tube & Conduit; a Tyco International Ltd. Co. 
4. Anamet Electrical, Inc.; Anaconda Metal Hose. 
5. Electri-Flex Co. 
6. Manhattan/CDT/Cole-Flex. 
7. Maverick Tube Corporation. 
8. O-Z Gedney; a unit of General Signal. 
9. Wheatland Tube Company. 

C. Rigid Steel Conduit:  ANSI C80.1. 

D. IMC:  ANSI C80.6. 

E. EMT:  ANSI C80.3. 

F. FMC:  Zinc-coated steel. 

G. LFMC:  Flexible steel conduit with PVC jacket. 

H. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed. 

1. Fittings for EMT:  Steel or die-cast, compression type. 
2. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 0.040 inch (1 

mm), with overlapping sleeves protecting threaded joints. 

I. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector 
assemblies, and compounded for use to lubricate and protect threaded raceway joints 
from corrosion and enhance their conductivity. 
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2.2 NONMETALLIC CONDUIT AND TUBING 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. AFC Cable Systems, Inc. 
2. Anamet Electrical, Inc.; Anaconda Metal Hose. 
3. Arnco Corporation. 
4. CANTEX Inc. 
5. CertainTeed Corp.; Pipe & Plastics Group. 
6. Condux International, Inc. 
7. ElecSYS, Inc. 
8. Electri-Flex Co. 
9. Lamson & Sessions; Carlon Electrical Products. 
10. Manhattan/CDT/Cole-Flex. 
11. RACO; a Hubbell Company. 
12. Thomas & Betts Corporation. 

C. ENT:  NEMA TC 13. 

D. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated. 

E. LFNC:  UL 1660. 

F. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material. 

G. Fittings for LFNC:  UL 514B. 

2.3 NONMETALLIC WIREWAYS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Hoffman. 
2. Lamson & Sessions; Carlon Electrical Products. 

B. Description:  Fiberglass polyester, extruded and fabricated to size and shape indicated, 
with no holes or knockouts.  Cover is gasketed with oil-resistant gasket material and 
fastened with captive screws treated for corrosion resistance.  Connections are 
flanged, with stainless-steel screws and oil-resistant gaskets. 
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C. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with 
snap-on cover and mechanically coupled connections with plastic fasteners. 

D. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, 
adapters, hold-down straps, end caps, and other fittings to match and mate with 
wireways as required for complete system. 

2.4 SURFACE RACEWAYS 

A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Manufacturer's 
standard enamel finish in color selected by Architect. 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Thomas & Betts Corporation. 
b. Walker Systems, Inc.; Wiremold Company (The). 
c. Wiremold Company (The); Electrical Sales Division. 

B. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC 
with texture and color selected by Architect from manufacturer's standard colors. 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Butler Manufacturing Company; Walker Division. 
b. Enduro Systems, Inc.; Composite Products Division. 
c. Hubbell Incorporated; Wiring Device-Kellems Division. 
d. Lamson & Sessions; Carlon Electrical Products. 
e. Panduit Corp. 
f. Walker Systems, Inc.; Wiremold Company (The). 
g. Wiremold Company (The); Electrical Sales Division. 

2.5 BOXES, ENCLOSURES, AND CABINETS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 
2. EGS/Appleton Electric. 
3. Erickson Electrical Equipment Company. 
4. Hoffman. 
5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division. 
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6. O-Z/Gedney; a unit of General Signal. 
7. RACO; a Hubbell Company. 
8. Robroy Industries, Inc.; Enclosure Division. 
9. Scott Fetzer Co.; Adalet Division. 
10. Spring City Electrical Manufacturing Company. 
11. Thomas & Betts Corporation. 
12. Walker Systems, Inc.; Wiremold Company (The). 
13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary. 

B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 

C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with 
gasketed cover. 

D. Nonmetallic Outlet and Device Boxes:  NEMA OS 2. 

E. Metal Floor Boxes:  Cast or sheet metal, fully adjustable, rectangular. 

F. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

G. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum with 
gasketed cover. 

H. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush 
latch, unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard 
enamel. 

2. Nonmetallic Enclosures:  Plastic, finished inside with radio-frequency-resistant 
paint. 

I. Cabinets: 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and 
removable front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 

2.6 SLEEVES FOR RACEWAYS 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized 
steel, plain ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated. 
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C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 
0.138-inch (1.3- or 3.5-mm) thickness as indicated and of length to suit application. 

D. Coordinate sleeve selection and application with selection and application of 
firestopping specified in Division 07 Section "Penetration Firestopping." 

2.7 SLEEVE SEALS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex Co. 
4. Pipeline Seal and Insulator, Inc. 

C. Description:  Modular sealing device, designed for field assembly, to fill annular space 
between sleeve and cable. 

1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or 
conduit.  Include type and number required for material and size of raceway or 
cable. 

2. Pressure Plates:  Carbon steel.  Include two for each sealing element. 
3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of 

length required to secure pressure plates to sealing elements.  Include one for 
each sealing element. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated: 

1. Exposed Conduit:  Rigid steel conduit. 
2. Concealed Conduit, Aboveground:  Rigid steel conduit. 
3. Underground Conduit:  RNC, Type EPC-40-PVC, direct buried. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC. 
5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R. 

B. Comply with the following indoor applications, unless otherwise indicated: 
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1. Exposed, Not Subject to Physical Damage:  EMT. 
2. Exposed, Not Subject to Severe Physical Damage:  IMC. 
3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes 

raceways in the following locations: 
 
a. Where surface mounted conduit is required on the exterior of the building. 

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use 
LFMC in damp or wet locations. 

6. Damp or Wet Locations:  Rigid steel conduit. 
7. Raceways for Optical Fiber or Communications Cable in Spaces Used for 

Environmental Air:  EMT. 
8. Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts:  

EMT. 
9. Raceways for Concealed General Purpose Distribution of Optical Fiber or 

Communications Cable:  EMT. 
10. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, 

stainless steel in damp or wet locations. 

C. Minimum Raceway Size:  3/4-inch (21-mm) trade size. 

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, 
unless otherwise indicated. 

2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with 
that material.  Patch and seal all joints, nicks, and scrapes in PVC coating after 
installing conduits and fittings.  Use sealant recommended by fitting 
manufacturer. 

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where 
aluminum raceways are installed for such circuits and pass through concrete, install in 
nonmetallic sleeve. 

F. Do not install aluminum conduits in contact with concrete. 

3.2 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in 
Part 2 except where requirements on Drawings or in this Article are stricter. 

B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam 
or hot-water pipes.  Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation. 
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D. Support raceways as specified in Division 26 Section "Hangers and Supports for 
Electrical Systems." 

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab. 

F. Install no more than the equivalent of three 90-degree bends in any conduit run except 
for communications conduits, for which fewer bends are allowed. 

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise 
indicated. 

H. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  
Apply listed compound to threads of raceway and fittings before making up joints.  
Follow compound manufacturer's written instructions. 

I. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating 
bushings to protect conductors, including conductors smaller than No. 4 AWG. 

J. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line 
with not less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of 
slack at each end of pull wire. 

K. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic and 
nonmetallic, rigid and flexible, as follows: 

1. 3/4-Inch (19-mm) Trade Size and Smaller:  Install raceways in maximum lengths 
of 50 feet (15 m). 

2. 1-Inch (25-mm) Trade Size and Larger:  Install raceways in maximum lengths of 
75 feet (23 m). 

3. Install with a maximum of two 90-degree bends or equivalent for each length of 
raceway unless Drawings show stricter requirements.  Separate lengths with pull 
or junction boxes or terminations at distribution frames or cabinets where 
necessary to comply with these requirements. 

L. Install raceway sealing fittings at suitable, approved, and accessible locations and fill 
them with listed sealing compound.  For concealed raceways, install each fitting in a 
flush steel box with a blank cover plate having a finish similar to that of adjacent plates 
or surfaces.  Install raceway sealing fittings at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of 
refrigerated spaces. 

2. Where otherwise required by NFPA 70. 

M. Flexible Conduit Connections:  Use maximum of 72 inches (1830 mm) of flexible 
conduit for recessed and semirecessed lighting fixtures, equipment subject to vibration, 
noise transmission, or movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 
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2. Use LFMC or LFNC in damp or wet locations not subject to severe physical 

damage. 

N. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of 
masonry block, and install box flush with surface of wall. 

O. Set metal floor boxes level and flush with finished floor surface. 

3.3 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Coordinate sleeve selection and application with selection and application of 
firestopping specified in Division 07 Section "Penetration Firestopping." 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or 
formed openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved 
opening. 

D. Rectangular Sleeve Minimum Metal Thickness: 

1. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and 
no side greater than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm). 

2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches 
(1270 mm) and 1 or more sides equal to, or greater than, 16 inches (400 mm), 
thickness shall be 0.138 inch (3.5 mm). 

E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall 
assemblies unless openings compatible with firestop system used are fabricated during 
construction of floor or wall. 

F. Cut sleeves to length for mounting flush with both surfaces of walls. 

G. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level. 

H. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve 
and raceway unless sleeve seal is to be installed or unless seismic criteria require 
different clearance. 

I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and 
with approved joint compound for gypsum board assemblies. 

J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between 
sleeve and raceway, using joint sealant appropriate for size, depth, and location of 
joint.  Refer to Division 07 Section "Joint Sealants" for materials and installation. 



 

  

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS  26 05 33 - 11 of 11 

McMillan Pazdan Smith Architecture 
MPS Project No. 020420.00 

 

Spartanburg District Five 
James F. Byrnes High School 

Phase 2 Academic Wing Addition 
Duncan, South Carolina 

 

 

K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, 
ceilings, and floors at raceway penetrations.  Install sleeves and seal with firestop 
materials.  Comply with Division 07 Section "Penetration Firestopping." 

L. Roof-Penetration Sleeves:  Seal penetration of individual raceways with flexible, boot-
type flashing units applied in coordination with roofing work. 

M. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear 
space between pipe and sleeve for installing mechanical sleeve seals. 

N. Underground, Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  
Size sleeves to allow for 1-inch (25-mm) annular clear space between raceway and 
sleeve for installing mechanical sleeve seals. 

3.4 SLEEVE-SEAL INSTALLATION 

A. Install to seal underground, exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway 
material and size.  Position raceway in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between raceway and sleeve.  Tighten bolts against 
pressure plates that cause sealing elements to expand and make watertight seal. 

3.5 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to 
restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Division 07 Section "Penetration 
Firestopping." 

3.6 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and 
cabinets are without damage or deterioration at time of Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to PVC or paint finishes with matching touchup coating 
recommended by manufacturer. 

END OF SECTION 26 05 33 
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SECTION 26 05 36 - CABLE TRAYS FOR LOW VOLTAGE SYSTEMS 

PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Continuous, rigid, welded steel wire mesh cable management system. 
 
1.2 RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 

and Division 1 Specification Sections, apply to this Section. 

 

B. Requirements of the following Division 26 Sections apply to this Section: 

 

1. "Common Work Results for Electrical." 

2. “Grounding and Bonding for Electrical Systems.” 

 

C. Coordination Drawings:  Requirements for submittal coordination drawings that encompass 

equipment specified in this section are specified in Division 16 Section "Basic Electrical Require-

ments." 

 
1.3 REFERENCES 
 

A. ASTM A 123 - Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products. 
 
B. ASTM A 510 - General Requirements for Wire Rods and Coarse Round Wire, Carbon Steel. 

 
C. ASTM B 633 - Electrodeposited Coatings of Zinc on Iron and Steel. 

 
1.4 SUBMITTALS 
 

A. Comply with requirements of Section 01330 - Submittal Procedures. 
 

B. Product Data:  Submit manufacturer's product data, including UL classification. 
 

C. Shop Drawings:  Submit shop drawings indicating materials, finish, dimensions, and accessories.  
Show layout, support, and installation details. 

 
1.5 DELIVERY, STORAGE, AND HANDLING 
 

A. Delivery:  Deliver materials to site in manufacturer's original, unopened containers and packag-
ing, with labels clearly indicating manufacturer and material. 

 
B. Storage:  Store materials in a dry area indoors, protected from damage and in accordance with 

manufacturer's instructions. 
 

C. Handling:  Protect materials and finishes during handling and installation to prevent damage. 
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PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. 1. Cablofil, PW Industries.  
2. B-Line Systems, Inc. 
3. MP Husky Corp. 

 
 

2.2 CABLE MANAGEMENT SYSTEM 
 

A. Description:  Continuous, rigid, welded steel wire mesh cable management system. 
1. Mesh system permits continuous ventilation of cables and maximum dissipation of heat. 
2. Continuous top wire safety edge must be kinked and T-welded. 
3. Wire mesh welded at all intersections. 

4.  All mesh sections must have at least one (1) bottom longitudinal wire along entire length. 
 

B. UL Classification:  Straight sections 1-1/2 x 12 inches (30 x 300 mm) and 2 x 6, 8, 12, 16, 18, 20, 
and 24 inches (50 x 300, 400, and 500 mm), and 4 x 12, 16, 20, and 24  inches (105 x 300, 
400mm) are UL classified as an equipment grounding conductor. 

 
C. Material:  Carbon steel wire, ASTM A 510, Grade 1008.  Wire welded, formed, and then surface 

treated. 
  

D.     Welding Process and Weld Quality Testing: 

1.  A destructive weld test must be performed to verify strength of welds.  This test must be per-
formed on a welded sample of wires.  Records including weld failure, lot number, and  part 
number must be kept on file for customer availability upon request. 

2.  Any piece not in accordance with the destructive weld test is not suitable for shipment and 
will be scrapped. 

 
E.      Finish for Carbon Steel Wire:  Finish applied after welding and bending of mesh. 

1. Powder Coating:  painted surface treatment using ASA 61 polyester coating. 
 

 F. Nominal Dimensions: 
1. Mesh:  2 x 4 inches (50 x 100 mm). 
2. Straight Section Length:  118 inches (3,000 mm). 

3.  Width:  18 inches (450mm) 

4.  Channel Depth:  6 inches (150mm)]. 
5.  Wire Diameter:  0.197 inch (5mm) minimum on all mesh sections. 
 

G. Fittings:  Field fabricated, (in accordance with manufacturer's instructions), from straight sections. 
 

H. Hardware:  Hardware, including splice connectors and support components available from manu-
facturer. 

 
2.3 ACCESSORIES 
 

A. Shielding Divider Strips:  Divider strips following contour of mesh sections will enable power and 
control cables to be run in the same tray.  Pre-galvanized steel, 6 x 1-1/2 inches (150mm x 
30mm). 
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B. Covers:  Not required. 
 

C. Grounding:  Grounding Clips are required for continuous ground of cable management system.  
 
PART 3 EXECUTION 
 
3.1 EXAMINATION 
 

A. Inspect areas to receive cable management system.  Notify the Engineer of conditions that would 
adversely affect the installation or subsequent utilization of the system.  Do not proceed with in-
stallation until unsatisfactory conditions are corrected. 

 
3.2 INSTALLATION 
 

A. Install cable management system at locations indicated on the drawings and in accordance with 
manufacturer's instructions. 

 
B. Install and support cable management system in accordance with span load criteria. 

 
C. Install cable management system using hardware, splice connectors, support components, and 

accessories available from manufacturer. 
 
 

 
END OF SECTION 26 05 36 
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SECTION 26 05 43-UNDERGROUND RACEWAYS FOR ELECT. SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Conduit for direct-buried runs. 
2. Handholes and boxes. 

1.3 DEFINITION 

A. RNC:  Rigid nonmetallic conduit. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Conduits and their accessories, including elbows, end bells, bends, fittings, and 
solvent cement. 

2. Accessories for handholes, boxes, and other utility structures. 
3. Warning tape. 
4. Warning planks. 

B. Shop Drawings for Factory-Fabricated Handholes and Boxes Other Than Precast 
Concrete:  Include dimensioned plans, sections, and elevations, and fabrication and 
installation details, including the following: 

1. Cover design. 
2. Grounding details. 

C. Product Certificates:  For concrete and steel used in precast concrete handholes as 
required by ASTM C 858. 

D. Source quality-control test reports. 
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E. Field quality-control test reports. 

1.5 QUALITY ASSURANCE 

A. Comply with ANSI C2. 

B. Comply with NFPA 70. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver ducts to Project site with ends capped.  Store nonmetallic ducts with supports 
to prevent bending, warping, and deforming. 

1.7 COORDINATION 

A. Coordinate layout and installation of ducts, handholes, and boxes with final 
arrangement of other utilities, site grading, and surface features as determined in the 
field. 

B. Coordinate elevations of ducts and duct-bank entrances into handholes and boxes with 
final locations and profiles of ducts and duct banks as determined by coordination with 
other utilities, underground obstructions, and surface features.  Revise locations and 
elevations from those indicated as required to suit field conditions and to ensure that 
duct runs drain to handholes and as approved by Architect. 

PART 2 - PRODUCTS 

2.1 CONDUIT 

A. Rigid Steel Conduit:  Galvanized.  Comply with ANSI C80.1. 

B. RNC:  NEMA TC 2, Type EPC-40-PVC, UL 651, with matching fittings by same 
manufacturer as the conduit, complying with NEMA TC 3 and UL 514B. 

2.2 HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE 

A. Description:  Comply with SCTE 77. 

1. Color:  Gray. 
2. Configuration:  Units shall be designed for flush burial and have closed bottom, 

unless otherwise indicated. 
3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having 

structural load rating consistent with enclosure. 
4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 
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5. Cover Legend:  Molded lettering, as indicated for each service. 
6. Duct Entrance Provisions:  Duct-terminating fittings shall mate with entering 

ducts for secure, fixed installation in enclosure wall. 
7. Handholes 12 inches wide by 24 inches long (300 mm wide by 600 mm long) and 

larger shall have factory-installed inserts for cable racks and pulling-in irons. 

B. Polymer Concrete Handholes and Boxes with Polymer Concrete Cover:  Molded of 
sand and aggregate, bound together with a polymer resin, and reinforced with steel or 
fiberglass or a combination of the two. 
1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Armorcast Products Company. 
b. Carson Industries LLC. 
c. CDR Systems Corporation. 
d. NewBasis. 

C. Fiberglass Handholes and Boxes:  Molded of fiberglass-reinforced polyester resin, with 
covers of fiberglass. 
1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Carson Industries LLC. 
b. Christy Concrete Products. 
c. Nordic Fiberglass, Inc. 

D. High-Density Plastic Boxes:  Injection molded of high-density polyethylene or 
copolymer-polypropylene.  Cover shall be polymer concrete. 
1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Carson Industries LLC. 
b. Nordic Fiberglass, Inc. 
c. PenCell Plastics. 

2.3 SOURCE QUALITY CONTROL 

A. Test and inspect precast concrete utility structures according to ASTM C 1037. 

B. Nonconcrete Handhole and Pull-Box Prototype Test:  Test prototypes of manholes and 
boxes for compliance with SCTE 77.  Strength tests shall be for specified tier ratings of 
products supplied. 

1. Tests of materials shall be performed by a independent testing agency. 
2. Strength tests of complete boxes and covers shall be by either an independent 

testing agency or the manufacturer.  A qualified registered professional engineer 
shall certify tests by manufacturer. 

3. Testing machine pressure gages shall have current calibration certification 
complying with ISO 9000 and ISO 10012, and traceable to NIST standards. 
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PART 3 - EXECUTION 

3.1 UNDERGROUND ENCLOSURE APPLICATION 

A. Handholes and Boxes for 600 V and Less, Including Telephone, Communications, and 
Data Wiring: 

1. Units in Roadways and Other Deliberate Traffic Paths:  Precast concrete.  
AASHTO HB 17, H-10 structural load rating. 

2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to 
Occasional, Nondeliberate Loading by Heavy Vehicles:  Precast concrete, 
AASHTO HB 17, H-20] [Polymer concrete, SCTE 77, Tier 15 structural load 
rating. 

3. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate 
Loading by Vehicles:  Precast concrete, AASHTO HB 17, H-10 structural load 
rating. 

4. Units Subject to Light-Duty Pedestrian Traffic Only:  Fiberglass-reinforced 
polyester resin, structurally tested according to SCTE 77 with 3000-lbf (13 345-N) 
vertical loading. 

3.2 EARTHWORK 

A. Excavation and Backfill:  Comply with Division 31 Section "Earthwork," but do not use 
heavy-duty, hydraulic-operated, compaction equipment. 

B. Restore surface features at areas disturbed by excavation and reestablish original 
grades, unless otherwise indicated.  Replace removed sod immediately after backfilling 
is completed. 

C. Cut and patch existing pavement in the path of underground ducts and utility structures 
according to Division 01 Section "Cutting and Patching." 

3.3 INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST 
CONCRETE 

A. Install handholes and boxes level and plumb and with orientation and depth 
coordinated with connecting ducts to minimize bends and deflections required for 
proper entrances.  Use box extension if required to match depths of ducts, and seal 
joint between box and extension as recommended by the manufacturer. 

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, 
graded from 1/2-inch (12.7-mm) sieve to No. 4 (4.75-mm) sieve and compacted to 
same density as adjacent undisturbed earth. 

C. Elevation:  In paved areas and trafficways, set so cover surface will be flush with 
finished grade.  Set covers of other handholes 1 inch (25 mm) above finished grade. 
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D. Install handholes and boxes with bottom below the frost line. 

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and 
insulators, as required for installation and support of cables and conductors and as 
indicated.  Select arm lengths to be long enough to provide spare space for future 
cables, but short enough to preserve adequate working clearances in the enclosure. 

F. Field-cut openings for ducts and conduits according to enclosure manufacturer's 
written instructions.  Cut wall of enclosure with a tool designed for material to be cut.  
Size holes for terminating fittings to be used, and seal around penetrations after fittings 
are installed. 

G. For enclosures installed in asphalt paving and subject to occasional, nondeliberate, 
heavy-vehicle loading, form and pour a concrete ring encircling, and in contact with, 
enclosure and with top surface screeded to top of box cover frame.  Bottom of ring 
shall rest on compacted earth. 

1. Concrete:  3000 psi (20 kPa), 28-day strength, complying with Division 03 
Section "Cast-in-Place Concrete," with a troweled finish. 

2. Dimensions:  10 inches wide by 12 inches deep (250 mm wide by 300 mm deep). 

3.4 GROUNDING 

A. Ground underground ducts and utility structures according to Division 26 Section 
"Grounding and Bonding for Electrical Systems." 

3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections and prepare test reports: 

1. Demonstrate capability and compliance with requirements on completion of 
installation of underground ducts and utility structures. 

2. Pull aluminum or wood test mandrel through duct to prove joint integrity and test 
for out-of-round duct.  Provide mandrel equal to 80 percent fill of duct.  If 
obstructions are indicated, remove obstructions and retest. 

3. Test handhole grounding to ensure electrical continuity of grounding and bonding 
connections.  Measure and report ground resistance as specified in Division 26 
Section "Grounding and Bonding for Electrical Systems." 

B. Correct deficiencies and retest as specified above to demonstrate compliance. 

3.6 CLEANING 

A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length 
of ducts.  Follow with rubber duct swab for final cleaning and to assist in spreading 
lubricant throughout ducts. 
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B. Clean internal surfaces of manholes, including sump.  Remove foreign material. 
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SECTION 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Underground-line warning tape. 
5. Warning labels and signs. 
6. Instruction signs. 
7. Equipment identification labels. 
8. Miscellaneous identification products. 

1.3 SUBMITTALS 

A. Product Data:  For each electrical identification product indicated. 

B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, 
mounting provisions, and graphic features of identification products. 

C. Identification Schedule:  An index of nomenclature of electrical equipment and system 
components used in identification signs and labels. 

1.4 QUALITY ASSURANCE 

A. Comply with ANSI A13.1 and IEEE C2. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 
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E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and 
inks used by label printers, shall comply with UL 969. 

1.5 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with 
requirements in other Sections requiring identification applications, Drawings, Shop 
Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance 
Manual; and with those required by codes, standards, and 29 CFR 1910.145.  Use 
consistent designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting 
of surfaces where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 POWER RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length 
of color field for each raceway size. 

B. Colors for Raceways Carrying Circuits at 600 V or Less: 

1. Black letters on an orange field. 
2. Legend:  Indicate voltage and system or service type. 

C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  
Preprinted, flexible label laminated with a clear, weather- and chemical-resistant 
coating and matching wraparound adhesive tape for securing ends of legend label. 

D. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, 
pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to 
suit diameter of raceway or cable it identifies and to stay in place by gripping action. 

E. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  
Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 inches (50 mm) long, with 
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by 
gripping action. 

F. Tape and Stencil for Raceways Carrying Circuits More Than 600 V:  4-inch- (100-mm-) 
wide black stripes on 10-inch (250-mm) centers diagonally over orange background 
that extends full length of raceway or duct and is 12 inches (300 mm) wide.  Stop 
stripes at legends. 
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G. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch (50 by 50 by 1.3 mm), with 
stamped legend, punched for use with self-locking cable tie fastener. 

H. Write-On Tags:  Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant 
grommet and cable tie for attachment to conductor or cable. 
1. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 

recommended by printer manufacturer. 

2.2 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length 
of color field for each raceway and cable size. 

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- 
and chemical-resistant coating and matching wraparound adhesive tape for securing 
ends of legend label. 

C. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch (50 by 50 by 1.3 mm), with 
stamped legend, punched for use with self-locking cable tie fastener. 

D. Write-On Tags:  Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant 
grommet and cable tie for attachment to conductor or cable. 
 
1. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 

recommended by printer manufacturer. 

E. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic 
sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay 
in place by gripping action. 

F. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic 
sleeve, 2 inches (50 mm) long, with diameter sized to suit diameter of raceway or cable 
it identifies and to stay in place by gripping action. 

2.3 CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils 
(0.08 mm) thick by 1 to 2 inches (25 to 50 mm) wide. 

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- 
and chemical-resistant coating and matching wraparound adhesive tape for securing 
ends of legend label. 

C. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic 
sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay 
in place by gripping action. 
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D. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic 
sleeve, 2 inches (50 mm) long, with diameter sized to suit diameter of raceway or cable 
it identifies and to stay in place by gripping action. 

E. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit 
identification legend machine printed by thermal transfer or equivalent process. 

F. Write-On Tags:  Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant 
grommet and cable tie for attachment to conductor or cable. 
 
1. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 

recommended by printer manufacturer. 

2.4 FLOOR MARKING TAPE 

A. 2-inch- (50-mm-) wide, 5-mil (0.125-mm) pressure-sensitive vinyl tape, with black and 
white stripes and clear vinyl overlay. 

2.5 UNDERGROUND-LINE WARNING TAPE 

A. Tape: 

1. Recommended by manufacturer for the method of installation and suitable to 
identify and locate underground electrical and communications utility lines. 

2. Printing on tape shall be permanent and shall not be damaged by burial 
operations. 

3. Tape material and ink shall be chemically inert, and not subject to degrading 
when exposed to acids, alkalis, and other destructive substances commonly 
found in soils. 

B. Color and Printing: 

1. Comply with ANSI Z535.1 through ANSI Z535.5. 
2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE. 
3. Inscriptions for Orange-Colored Tapes:  TELEPHONE CABLE, CATV CABLE, 

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE. 

C. Tag:  Type I: 

1. Pigmented polyolefin, bright-colored, continuous-printed on one side with the 
inscription of the utility, compounded for direct-burial service. 

2. Thickness:  4 mils (0.1 mm). 
3. Weight:  18.5 lb/1000 sq. ft. (9.0 kg/100 sq. m). 
4. 3-Inch (75-mm) Tensile According to ASTM D 882:  30 lbf (133.4 N), and 2500 

psi (17.2 MPa). 

D. Tag:  Type II: 
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1. Multilayer laminate consisting of high-density polyethylene scrim coated with 
pigmented polyolefin, bright-colored, continuous-printed on one side with the 
inscription of the utility, compounded for direct-burial service. 

2. Thickness:  12 mils (0.3 mm). 
3. Weight:  36.1 lb/1000 sq. ft. (17.6 kg/100 sq. m). 
4. 3-Inch (75-mm) Tensile According to ASTM D 882:  400 lbf (1780 N), and 11,500 

psi (79.2 MPa). 

E. Tag:  Type ID: 

1. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, 
a solid aluminum-foil core, and a clear protective film that allows inspection of the 
continuity of the conductive core, bright-colored, continuous-printed on one side 
with the inscription of the utility, compounded for direct-burial service. 

2. Overall Thickness:  5 mils (0.125 mm). 
3. Foil Core Thickness:  0.35 mil (0.00889 mm). 
4. Weight:  28 lb/1000 sq. ft. (13.7 kg/100 sq. m). 
5. 3-Inch (75-mm) Tensile According to ASTM D 882:  70 lbf (311.3 N), and 4600 

psi (31.7 MPa). 

F. Tag:  Type IID: 

1. Reinforced, detectable three-layer laminate, consisting of a printed pigmented 
woven scrim, a solid aluminum-foil core, and a clear protective film that allows 
inspection of the continuity of the conductive core, bright-colored, continuous-
printed on one side with the inscription of the utility, compounded for direct-burial 
service. 

2. Overall Thickness:  8 mils (0.2 mm). 
3. Foil Core Thickness:  0.35 mil (0.00889 mm). 
4. Weight:  34 lb/1000 sq. ft. (16.6 kg/100 sq. m). 
5. 3-Inch (75-mm) Tensile According to ASTM D 882:  300 lbf (1334 N), and 12,500 

psi (86.1 MPa). 

2.6 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive 
adhesive labels, configured for display on front cover, door, or other access to 
equipment unless otherwise indicated. 

C. Baked-Enamel Warning Signs: 

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, 
and size required for application. 

2. 1/4-inch (6.4-mm) grommets in corners for mounting. 
3. Nominal size, 7 by 10 inches (180 by 250 mm). 

D. Metal-Backed, Butyrate Warning Signs: 
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1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 
0.0396-inch (1-mm) galvanized-steel backing; and with colors, legend, and size 
required for application. 

2. 1/4-inch (6.4-mm) grommets in corners for mounting. 
3. Nominal size, 10 by 14 inches (250 by 360 mm). 

E. Warning label and sign shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN 
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 
INCHES (915 MM)." 

2.7 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for 
signs up to 20 sq. inches (129 sq. cm) and 1/8 inch (3.2 mm) thick for larger sizes. 

1. Engraved legend with black letters on white face. 
2. Punched or drilled for mechanical fasteners. 
3. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent 
process.  Minimum letter height shall be 3/8 inch (10 mm). 

C. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by 
thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch (10 
mm).  Overlay shall provide a weatherproof and UV-resistant seal for label. 

2.8 EQUIPMENT IDENTIFICATION LABELS 

A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent 
process.  Minimum letter height shall be 3/8 inch (10 mm). 

B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by 
thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch (10 
mm).  Overlay shall provide a weatherproof and UV-resistant seal for label. 

C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, 
with white letters on a dark-gray background.  Minimum letter height shall be 3/8 inch 
(10 mm). 

D. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw 
mounting.  White letters on a dark-gray background.  Minimum letter height shall be 3/8 
inch (10 mm). 
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E. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height 
shall be 1 inch (25 mm). 

2.9 CABLE TIES 

A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, 
Type 6/6 nylon. 

1. Minimum Width:  3/16 inch (5 mm). 
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  12,000 psi 

(82.7 MPa). 
3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
4. Color:  Black except where used for color-coding. 

B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior 
sunlight, self extinguishing, one piece, self locking, Type 6/6 nylon. 

1. Minimum Width:  3/16 inch (5 mm). 
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  12,000 psi 

(82.7 MPa). 
3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
4. Color:  Black. 

C. Plenum-Rated Cable Ties:  Self extinguishing, UV stabilized, one piece, self locking. 

1. Minimum Width:  3/16 inch (5 mm). 
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  7000 psi 

(48.2 MPa). 
3. UL 94 Flame Rating:  94V-0. 
4. Temperature Range:  Minus 50 to plus 284 deg F (Minus 46 to plus 140 deg C). 
5. Color:  Black. 

2.10 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials 
and application requirements.  Select paint system applicable for surface material and 
location (exterior or interior). 

B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel 
machine screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify identity of each item before installing identification products. 
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B. Location:  Install identification materials and devices at locations for most convenient 
viewing without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before application, using 
materials and methods recommended by manufacturer of identification device. 

E. Attach signs and plastic labels that are not self-adhesive type with mechanical 
fasteners appropriate to the location and substrate. 

F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-
coding band shall completely encircle cable or conduit.  Place adjacent bands of two-
color markings in contact, side by side.  Locate bands at changes in direction, at 
penetrations of walls and floors, at 50-foot (15-m) maximum intervals in straight runs, 
and at 25-foot (7.6-m) maximum intervals in congested areas. 

G. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of 
conductor or cable at a location with high visibility and accessibility. 

H. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below: 

1. Outdoors:  UV-stabilized nylon. 
2. In Spaces Handling Environmental Air:  Plenum rated. 

I. Underground-Line Warning Tape:  During backfilling of trenches install continuous 
underground-line warning tape directly above line at 6 to 8 inches (150 to 200 mm) 
below finished grade.  Use multiple tapes where width of multiple lines installed in a 
common trench or concrete envelope exceeds 16 inches (400 mm) overall. 

J. Painted Identification:  Comply with requirements in Division 09 painting Sections for 
surface preparation and paint application. 

3.2 IDENTIFICATION SCHEDULE 

A. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull 
and junction boxes, manholes, and handholes, use color-coding conductor tape to 
identify the phase. 

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use 
colors listed below for ungrounded service, feeder, and branch-circuit 
conductors. 

a. Color shall be factory applied or field applied for sizes larger than 
No. 8 AWG, if authorities having jurisdiction permit. 

b. Colors for 208/120-V Circuits: 

1) Phase A:  Black. 
2) Phase B:  Red. 
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3) Phase C:  Blue. 

c. Colors for 480/277-V Circuits: 

1) Phase A:  Brown. 
2) Phase B:  Orange. 
3) Phase C:  Yellow. 

d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for 
a minimum distance of 6 inches (150 mm) from terminal points and in 
boxes where splices or taps are made.  Apply last two turns of tape with no 
tension to prevent possible unwinding.  Locate bands to avoid obscuring 
factory cable markings. 

B. Power-Circuit Conductor Identification, More than 600 V:  For conductors in vaults, pull 
and junction boxes, manholes, and handholes, use nonmetallic plastic tag holder with 
adhesive-backed phase tags, and a separate tag with the circuit designation. 

C. Install instructional sign including the color-code for grounded and ungrounded 
conductors using adhesive-film-type labels. 

D. Conductors to Be Extended in the Future:  Attach marker tape to conductors and list 
source. 

E. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, 
control, and signal connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, 
terminals, and pull points.  Identify by system and circuit designation. 

2. Use system of marker tape designations that is uniform and consistent with 
system used by manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, 
and the Operation and Maintenance Manual. 

F. Locations of Underground Lines:  Identify with underground-line warning tape for 
power, lighting, communication, and control wiring and optical fiber cable. 

1. Limit use of underground-line warning tape to direct-buried cables. 
2. Install underground-line warning tape for both direct-buried cables and cables in 

raceway. 

G. Workspace Indication:  Install floor marking tape to show working clearances in the 
direction of access to live parts.  Workspace shall be as required by NFPA 70 and 
29 CFR 1926.403 unless otherwise indicated.  Do not install at flush-mounted 
panelboards and similar equipment in finished spaces. 

H. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  
Self-adhesive warning labels. 

1. Comply with 29 CFR 1910.145. 
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2. Identify system voltage with black letters on an orange background. 
3. Apply to exterior of door, cover, or other access. 
4. For equipment with multiple power or control sources, apply to door or cover of 

equipment including, but not limited to, the following: 

a. Power transfer switches. 
b. Controls with external control power connections. 

I. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction 
signs with approved legend where instructions are needed for system or equipment 
operation. 

J. Emergency Operating Instruction Signs:  Install instruction signs with white legend on a 
red background with minimum 3/8-inch- (10-mm-) high letters for emergency 
instructions at equipment used for power transfer. 

K. Equipment Identification Labels:  On each unit of equipment, install unique designation 
label that is consistent with wiring diagrams, schedules, and the Operation and 
Maintenance Manual.  Apply labels to disconnect switches and protection equipment, 
central or master units, control panels, control stations, terminal cabinets, and racks of 
each system.  Systems include power, lighting, control, communication, signal, 
monitoring, and alarm systems unless equipment is provided with its own identification. 

1. Labeling Instructions: 

a. Indoor Equipment:  Engraved, laminated acrylic or melamine label.  Unless 
otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) 
high letters on 1-1/2-inch- (38-mm-) high label; where two lines of text are 
required, use labels 2 inches (50 mm) high. 

b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label. 
c. Elevated Components:  Increase sizes of labels and letters to those 

appropriate for viewing from the floor. 
d. Unless provided with self-adhesive means of attachment, fasten labels with 

appropriate mechanical fasteners that do not change the NEMA or NRTL 
rating of the enclosure. 

2. Equipment to Be Labeled: 

a. Panelboards:  Typewritten directory of circuits in the location provided by 
panelboard manufacturer.  Panelboard identification shall be self-adhesive, 
engraved, laminated acrylic or melamine label. 

b. Enclosures and electrical cabinets. 
c. Access doors and panels for concealed electrical items. 
d. Switchboards. 
e. Transformers:  Label that includes tag designation shown on Drawings for 

the transformer, feeder, and panelboards or equipment supplied by the 
secondary. 

f. Emergency system boxes and enclosures. 
g. Enclosed switches. 
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h. Enclosed circuit breakers. 
i. Enclosed controllers. 
j. Power transfer equipment. 
k. Contactors. 
l. Remote-controlled switches, dimmer modules, and control devices. 
m. Power-generating units. 

END OF SECTION 26 05 53 
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SECTION 26 09 13 - ELECTRICAL POWER MONITORING AND CONTROL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes the following for monitoring and control of electrical power 
system: 

1. PC-based workstation(s) and software. 
2. Communication network and interface modules for RS-232 data transmission 

protocols. 

1.3 DEFINITIONS 

A. Ethernet:  Local area network based on IEEE 802.3 standards. 

B. Firmware:  Software (programs or data) that has been written onto read-only memory 
(ROM).  Firmware is a combination of software and hardware.  Storage media with 
ROMs that have data or programs recorded on them are firmware. 

C. HTML:  Hypertext markup language. 

D. I/O:  Input/output. 

E. KB:  Short for kilobyte.  When used to describe data storage, "KB" represents 1024 
bytes. 

F. KY Pulse:  A term used by the metering industry to describe a method of measuring 
consumption of electricity that is based on a relay changing status in response to the 
rotation of the disk in the meter. 

G. LAN:  Local area network; sometimes plural as "LANs." 

H. LCD:  Liquid crystal display. 

I. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less that 
50 V or remote-control, signaling and power-limited circuits. 
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J. Modbus TCP/IP:  An open protocol for exchange of process data. 

K. Monitoring:  Acquisition, processing, communication, and display of equipment status 
data, metered electrical parameter values, power quality evaluation data, event and 
alarm signals, tabulated reports, and event logs. 

L. PC:  Personal computer; sometimes plural as "PCs." 

M. rms:  Root-mean-square value of alternating voltage, which is the square root of the 
mean value of the square of the voltage values during a complete cycle. 

N. RS-232:  A TIA standard for asynchronous serial data communications between 
terminal devices. 

O. RS-485:  A TIA standard for multipoint communications using two twisted-pairs. 

P. TCP/IP:  Transport control protocol/Internet protocol incorporated into Microsoft 
Windows. 

Q. THD:  Total harmonic distortion. 

R. UPS:  Uninterruptible power supply; used both in singular and plural context. 

S. WAN:  Wide area network. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Attach copies of approved Product Data submittals for products (such as 
switchboards and switchgear) that describe power monitoring and control 
features to illustrate coordination among related equipment and power monitoring 
and control. 

B. Shop Drawings:  For power monitoring and control equipment.  Include plans, 
elevations, sections, details, and attachments to other work. 

1. Outline Drawings:  Indicate arrangement of components and clearance and 
access requirements. 

2. Block Diagram:  Show interconnections between components specified in this 
Section and devices furnished with power distribution system components.  
Indicate data communication paths and identify networks, data buses, data 
gateways, concentrators, and other devices to be used.  Describe characteristics 
of network and other data communication lines. 

3. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each 
field connection. 

4. Wiring Diagrams:  Power, signal, and control wiring.  Coordinate nomenclature 
and presentation with a block diagram. 
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5. UPS sizing calculations for workstation. 
 

C. Software and Firmware Operational Documentation: 

1. Self-study guide describing the process for setting equipment's network address; 
setting Owner's options; procedures to ensure data access from any PC on the 
network, using a standard Web browser; and recommended firewall setup. 

2. Software operating and upgrade manuals. 
3. Software Backup:  On a magnetic media or compact disc, complete with Owner-

selected options. 
4. Device address list and the set point of each device and operator option, as set 

in applications software. 
5. Graphic file and printout of graphic screens and related icons, with legend. 

D. Software Upgrade Kit:  For Owner to use in modifying software to suit future power 
system revisions or power monitoring and control revisions. 

E. Software licenses and upgrades required by and installed for operating and 
programming digital and analog devices. 

F. Qualification Data:  For manufacturer. 

G. Field quality-control test reports. 

H. Operation and Maintenance Data:  For power monitoring and control units, to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in 
Division 01 Section "Operation and Maintenance Data," include the following: 

1. Operating and applications software documentation. 
2. Software licenses. 
3. Software service agreement. 
4. PC installation and operating documentation, manuals, and software for the PC 

and all installed peripherals.  Software shall include system restore, emergency 
boot diskettes, and drivers for all installed hardware.  Provide separately for each 
PC. 

5. Hard copies of manufacturer's specification sheets, operating specifications, 
design guides, user's guides for software and hardware, and PDF files on CD-
ROM of the hard-copy submittal. 

I. Other Informational Submittals: 

1. System installation and setup guides, with data forms to plan and record options 
and setup decisions. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and 
approved for installation of units required for this Project. 
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B. Manufacturer Qualifications:  A firm experienced in manufacturing power monitoring 
and control equipment similar to that indicated for this Project and with a record of 
successful in-service performance. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

1.6 COORDINATION 

A. Coordinate features of distribution equipment and power monitoring and control 
components to form an integrated interconnection of compatible components. 

1. Match components and interconnections for optimum performance of specified 
functions. 

B. Coordinate Work of this Section with those in Sections specifying distribution 
components that are monitored or controlled by power monitoring and control 
equipment. 

1.7 SOFTWARE SERVICE AGREEMENT 

A. Technical Support:  Beginning with Substantial Completion, provide software support 
for two years. 

B. Upgrade Service:  Update software to latest version at Project completion.  Install and 
program software upgrades that become available within two years from date of 
Substantial Completion.  Upgrading software shall include the operating systems.  
Upgrade shall include new or revised licenses for use of software. 

1. Provide 30-day notice to Owner to allow scheduling and access to system and to 
allow Owner to upgrade computer equipment if necessary. 

1.8 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

1. Addressable Relays:  One for every 10 installed.  Furnish at least one of each 
type. 

2. Data Line Surge Suppressors:  One for every 10 of each type installed.  Furnish 
at least one of each type. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Allen-Bradley; Rockwell Automation. 
2. Cutler-Hammer Group; Eaton Electrical Inc. 
3. GE Industrial Systems. 
4. Landis + Gyr Inc. 
5. Schneider Electric. 

2.2 FUNCTIONAL DESCRIPTION 

A. Instrumentation and Recording Devices:  Monitor and record load profiles and chart 
energy consumption patterns. 

1. Calculate and Record the Following: 

a. Load factor. 
b. Peak demand periods. 

2. Measure and Record Metering Data for the Following: 

a. Electricity. 

B. Software:  Calculate allocation of utility costs. 

1. Automatically Import Energy Usage Records to Allocate Energy Costs for the 
Following: 

 
a. At least five buildings. 

2. Verify utility bills and analyze alternate energy rates. 

C. Power Quality Monitoring:  Identify power system anomalies and measure, display, and 
record trends and alarms of the following power quality parameters: 

1. Voltage regulation and unbalance. 
2. Continuous three-phase rms voltage. 
3. Periodic max./min./avg. samples. 
4. Harmonics. 
5. Voltage excursions. 

D. System:  Report equipment status and power system control. 
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2.3 SYSTEM REQUIREMENTS 

A. Monitoring and Control System:  Include multiple PC-based workstations with graphics 
capability and Web access, with its operating system and application software, 
connected to data transmission network. 

B. Surge Protection:  For external wiring of each conductor entry connection to 
components to protect components from voltage surges originating external to 
equipment housing and entering through power, communication, signal, control, or 
sensing leads. 

1. Minimum Protection for Power Lines 120 V and More:  Auxiliary panel 
suppressors complying with requirements in Division 26 Section "Transient-
Voltage Suppression for Low-Voltage Electrical Power Circuits." 

2. Minimum Protection for Communication, Signal, Control, and Low-Voltage Power 
Lines:  Comply with requirements as recommended by manufacturer for type of 
line being protected. 

C. Addressable Devices:  All transmitters and receivers shall communicate unique device 
identification and status reports to monitoring and control clients. 

D. BAS Interface:  Provide factory-installed hardware and software to enable the BAS to 
monitor, display, and record data for use in processing reports. 

1. Hardwired Monitoring Points:  Electrical power demand (kilowatts), electrical 
power consumption (kilowatt-hours), power factor. 

2. Modbus communication interface with the BAS shall enable the BAS operator to 
remotely monitor meter information from a BAS operator workstation.  Control 
features and monitoring points displayed locally at metering panel shall be 
available through the BAS. 

2.4 OPERATING SYSTEM 

A. Software:  Configured to run on a portable laptop computer, a single PC, or a palm 
computer, with capability for accessing a single meter at a time.  System is not 
connected to a LAN.  Modbus TCP/IP, RS-232, and RS-485 digital communications. 

B. Software:  Configured to run on a single PC, with capability for accessing multiple 
devices simultaneously.  Modbus TCP/IP, RS-232, and RS-485 digital 
communications. 

C. Software:  Configured for a server and multiple client PCs, each with capability for 
accessing multiple devices simultaneously.  Ethernet, Modbus TCP/IP, RS-232, and 
RS-485 digital communications. 

D. Software:  Configured for a server and multiple client PCs, each with capability for 
accessing multiple devices simultaneously.  Software shall include interactive graphics 
client and shall be Web enabled.  Workstations and portable computers shall not 
require any software except for an Internet browser to provide connectivity and full 
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functionality.  Include a firewall recommended by manufacturer.  100 Base-T Ethernet, 
Modbus TCP/IP RS-232, and RS-485 digital communications. 

E. Operating System Software:  Based on 32-bit, Microsoft Windows workstation 
operating system.  Software shall have the following features: 

1. Multiuser and multitasking to allow independent activities and monitoring to occur 
simultaneously at different workstations. 

2. Graphical user interface to show pull-down menus and a menu tree format. 
3. Capability for future additions within the indicated system size limits. 

F. Peer Computer Control Software:  Shall detect a failure of workstation and associated 
server, and shall cause other workstation and associated server to assume control of 
all system functions without interruption of operation.  Drivers shall be provided in both 
central computers to support this mode of operation. 

2.5 APPLICATIONS SOFTWARE 

A. Basic Requirements: 

1. Fully compatible with and based on the approved operating system. 
2. Password-protected operator login and access; three levels, minimum. 
3. Password-protected setup functions. 
4. Context sensitive on-line help. 
5. Capability of creating, deleting, and copying files; and automatically maintaining a 

directory of all files, including size and location of each sequential and random-
ordered record. 

6. Capability for importing custom icons into graphic views to represent alarms and 
I/O devices. 

7. Automatic and encrypted backups for database and history; automatically stored 
at selected workstation and encrypted with a nine-character alphanumeric 
password, which must be used to restore or read data contained in backup. 

8. Operator audit trail for recording and reporting all changes made to user-defined 
system options. 

B. Workstation Server Functions: 

1. Support other client PCs on the LAN and WAN. 
2. Maintain recorded data in databases accessible from other PCs on the LAN and 

WAN. 

C. Data Formats: 

1. User-programmable export and import of data to and from commonly used 
Microsoft Windows spreadsheet, database, billing, and other applications; using 
dynamic data exchange technology. 

2. Option to convert reports and graphics to HTML format. 
3. Interactive graphics. 
4. Option to send preprogrammed or operator designed e-mail reports. 
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D. Metered Data:  Display metered values in real time. 

E. Remote Control: 

1. Display circuit-breaker status and allow breaker control. 
2. User defined with load-shedding automatically initiated and executed schemes 

responding to programmed time schedules, set points of metered demands, 
utility contracted load shedding, or combinations of these. 

F. Equipment Documentation:  Database for recording of equipment ratings and 
characteristics; with capability for graphic display on monitors. 

G. Graphics:  Interactive color-graphics platform with pull-down menus and mouse-driven 
generation of power system graphics, in formats widely used for such drafting; to 
include the following: 

1. Site plan. 
2. Floor plans. 
3. Equipment elevations. 
4. Single-line diagrams. 

H. User-Defined Monitoring and Control Events:  Display and record with date and time 
stamps accurate to 0.1 second, and including the following: 

1. Operator log on/off. 
2. Attempted operator log on/off. 
3. All alarms. 
4. Equipment operation counters. 
5. Out-of-limit, pickup, trip, and no-response events. 

I. Trending Reports:  Display data acquired in real-time from different meters or devices, 
in historical format over user-defined time; unlimited as to interval, duration, or quantity 
of trends. 

1. Spreadsheet functions of sum, delta, percent, average, mean, standard 
deviation, and related functions applied to recorded data. 

2. Charting, statistical, and display functions of standard Windows-based 
spreadsheet. 

J. Alarms:  Display and record alarm messages from discrete input and controls outputs, 
according to user programmable protocol. 

1. Functions requiring user acknowledgment shall run in background during 
computer use for other applications and override other presentations when they 
occur. 

K. Waveform Data:  Display and record waveforms on demand or automatically on an 
alarm or programmed event; include the graphic displays of the following, based on 
user-specified criteria: 
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1. Phase voltages, phase currents, and residual current. 
2. Overlay of three-phase currents, and overlay each phase voltage and current. 
3. Waveforms ranging in length from 2 cycles to 5 minutes. 
4. Disturbance and steady-state waveforms up to 512 points per cycle. 
5. Transient waveforms up to 83,333 points per cycle on 60-Hz base. 
6. Calculated waveform on a minimum of four cycles of data of the following: 

a. THD. 
b. rms magnitudes. 
c. Peak values. 
d. Crest factors. 
e. Magnitude of individual harmonics. 

L. Data Sharing:  Allow export of recorded displays and tabular data to third-party 
applications software. 

M. Reporting:  User commands initiate the reporting of a list of current alarm, supervisory, 
and trouble conditions in system or a log of past events. 

1. Print a record of user-defined alarm, supervisory, and trouble events on 
workstation printer. 

2. Sort and report by device name and by function. 
3. Report type of signal (alarm, supervisory, or trouble), description, date, and time 

of occurrence. 
4. Differentiate alarm signals from other indications. 
5. When system is reset, report reset event with same information concerning 

device, location, date, and time. 

2.6 COMMUNICATION COMPONENTS AND NETWORKS 

A. Transient Voltage Surge Suppression and Electromagnetic-Interference Immunity:  
Include in solid-state equipment.  Comply with IEEE C37.90. 

B. Network Configuration:  High-speed, multi-access, open nonproprietary, industry 
standard communication protocol; LANs complying with EIA 485, 100 Base-T Ethernet, 
and Modbus TCP/IP. 

2.7 POWER MONITORS 

A. Separately mounted, permanently installed instrument for power monitoring and 
control. 

1. Enclosure:  NEMA 250, Type 1. 

B. Environmental Conditions:  System components shall be capable of withstanding the 
following environmental conditions without mechanical or electrical damage or 
degradation of operating capability: 
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1. Indoor installation in non-air-conditioned spaces that have environmental controls 
to maintain ambient conditions of 0 to 122 deg F (minus 18 to plus 50 deg C) dry 
bulb and 20 to 90 percent relative humidity, noncondensing. 

C. rms Real-Time Measurements: 

1. Current:  Each phase, neutral, average of three phases, percent unbalance. 
2. Voltage:  Line-to-line each phase, line-to-line average of three phases, line-to-

neutral each phase, line-to-neutral average of three phases, line-to-neutral 
percent unbalance. 

3. Power:  Per phase and three-phase total. 
4. Reactive Power:  Per phase and three-phase total. 
5. Apparent Power:  Per phase and three-phase total. 
6. Power Factor:  Per phase and three-phase total. 
7. Displacement Power Factor:  Per phase and three-phase total. 
8. Frequency. 
9. THD:  Current and voltage. 
10. Accumulated Energy:  Real kWh, reactive kVARh, apparent kVAh 

(signed/absolute). 
11. Incremental Energy:  Real kWh, reactive kVARh, apparent kVAh 

(signed/absolute). 
12. Conditional Energy:  Real kWh, reactive kVARh, apparent kVAh 

(signed/absolute). 

D. Demand Current Calculations, per Phase, Three-Phase Average and Neutral: 

1. Present. 
2. Running average. 
3. Last completed interval. 
4. Peak. 

E. Demand Real Power Calculations, Three-Phase Total: 

1. Present. 
2. Running average. 
3. Last completed interval. 
4. Predicted. 
5. Peak. 
6. Coincident with peak kVA demand. 
7. Coincident with kVAR demand. 

F. Demand Reactive Power Calculations, Three-Phase Total: 

1. Present. 
2. Running average. 
3. Last completed interval. 
4. Predicted. 
5. Peak. 
6. Coincident with peak kVA demand. 
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7. Coincident with kVAR demand. 

G. Demand Apparent Power Calculations, Three-Phase Total: 

1. Present. 
2. Running average. 
3. Last completed interval. 
4. Predicted. 
5. Peak. 
6. Coincident with peak kVA demand. 
7. Coincident with kVAR demand. 

H. Average Power Factor Calculations, Demand Coincident, Three-Phase Total: 

1. Last completed interval. 
2. Coincident with kW peak. 
3. Coincident with kVAR peak. 
4. Coincident with kVA peak. 

I. Power Analysis Values: 

1. THD, Voltage and Current:  Per phase, three phase, and neutral. 
2. Displacement Power Factor:  Per phase, three phase. 
3. Fundamental Voltage, Magnitude and Angle:  Per phase. 
4. Fundamental Currents, Magnitude and Angle:  Per phase. 
5. Fundamental Real Power:  Per phase, three phase. 
6. Fundamental Reactive Power:  Per phase. 
7. Harmonic Power:  Per phase, three phase. 
8. Phase rotation. 
9. Unbalance:  Current and voltage. 
10. Harmonic Magnitudes and Angles for Current and Voltages:  Per phase, up to 

31st  harmonic. 

J. Power Demand Calculations:  According to one of the following calculation methods, 
selectable by the user: 

1. Thermal Demand:  Sliding window updated every second for the present demand 
and at end of the interval for the last interval.  Adjustable window that can be set 
in 1-minute intervals, from 1 to 60 minutes. 

2. Block Interval with Optional Subintervals:  Adjustable for 1-minute intervals, from 
1 to 60 minutes.  User-defined parameters for the following block intervals: 

a. Sliding block that calculates demand every second, with intervals less than 
15 minutes, and every 15 seconds with an interval between 15 and 60 
minutes. 

b. Fixed block that calculates demand at end of the interval. 
c. Rolling block subinterval that calculates demand at end of each subinterval 

and displays it at end of the interval. 



McMillan Pazdan Smith Architecture 
MPS Project No. 020420.00  

Spartanburg District Five 
James F. Byrnes High School 

Phase 2 - Academic Wing Addition 
Duncan, South Carolina 

 

26 09 13 – ELECTRICAL POWER MONITORING AND CONTROL 
Page 12 of 23   

3. Demand Calculation Initiated by a Synchronization Signal: 

a. Signal is a pulse from an external source.  Demand period begins with 
every pulse.  Calculation shall be configurable as either a block or rolling 
block calculation. 

b. Signal is a communication signal.  Calculation shall be configurable as 
either a block or rolling block calculation. 

c. Demand can be synchronized with clock in the power meter. 

K. Sampling: 

1. Current and voltage shall be digitally sampled at a rate high enough to provide 
accuracy to 63rd harmonic of 60-Hz fundamental. 

2. Power monitor shall provide continuous sampling at a rate of 128 samples per 
cycle on all voltage and current channels in the meter. 

L. Minimum and Maximum Values:  Record monthly minimum and maximum values, 
including date and time of record.  For three-phase measurements, identify phase of 
recorded value.  Record the following parameters: 

1. Line-to-line voltage. 
2. Line-to-neutral voltage. 
3. Current per phase. 
4. Line-to-line voltage unbalance. 
5. Line-to-neutral voltage unbalance. 
6. Power factor. 
7. Displacement power factor. 
8. Total power. 
9. Total reactive power. 
10. Total apparent power. 
11. THD voltage L-L. 
12. THD voltage L-N. 
13. THD current. 
14. Frequency. 

M. Harmonic Calculation:  Display and record the following: 

1. Harmonic magnitudes and angles for each phase voltage and current through 
31st harmonic.  Calculate for all three phases, current and voltage, and residual 
current.  Current and voltage information for all phases shall be obtained 
simultaneously from same cycle. 

2. Harmonic magnitude reported as a percentage of the fundamental or as a 
percentage of rms values, as selected by user. 

N. Current and Voltage Ratings: 

1. Designed for use with current inputs from standard instrument current 
transformers with 5-A secondary and shall have a metering range of 0-10 A. 
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2. Withstand ratings shall be not less than 15 A, continuous; 50 A, lasting over 10 
seconds, no more frequently than once per hour; 500 A, lasting 1 second, no 
more frequently than once per hour. 

3. Designed for use with voltage inputs from standard instrument potential 
transformers with a 120-V secondary. 

O. Accuracy: 

1. Comply with ANSI C12.20, Class 0.5; and IEC 60687, Class 0.5 for revenue 
meters. 

2. Accuracy from Light to Full Rating: 

a. Power:  Accurate to 0.25 percent of reading, plus 0.025 percent of full 
scale. 

b. Voltage and Current:  Accurate to 0.075 percent of reading, plus 0.025 
percent of full scale. 

c. Power Factor:  Plus or minus 0.002, from 0.5 leading to 0.5 lagging. 
d. Frequency:  Plus or minus 0.01 Hz at 45 to 67 Hz. 

P. Waveform Capture: 

1. Capture and store steady-state waveforms of voltage and current channels; 
initiated manually.  Each capture shall be for 3 cycles, 128 data points for each 
cycle, allowing resolution of harmonics to 31st harmonic of basic 60 Hz. 

2. Store captured waveforms in internal nonvolatile memory; available for PC 
display, archiving, and analysis. 

Q. Input:  One digital input signal(s). 

1. Normal mode for on/off signal. 
2. Demand interval synchronization pulse, accepting a demand synchronization 

pulse from a utility demand meter. 
3. Conditional energy signal to control conditional energy accumulation. 

R. Outputs: 

1. Operated either by user command sent via communication link, or set to operate 
in response to user-defined alarm or event. 

2. Closed in either a momentary or latched mode as defined by user. 
3. Each output relay used in a momentary contact mode shall have an independent 

timer that can be set by user. 
4. One digital KY pulse to a user-definable increment of energy measurement.  

Output ratings shall be up to 120-V ac, 300-V dc, 50 mA, and provide 3500-V 
rms isolation. 

5. One relay output module(s), providing a load voltage range from 20- to 240-V ac 
or from 20- to 30-V dc, supporting a load current of 2 A. 

6. Output Relay Control: 
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a. Relay outputs shall operate either by user command sent via 
communication link or in response to user-defined alarm or event. 

b. Normally open and normally closed contacts, field configured to operate as 
follows: 

1) Normal contact closure where contacts change state for as long as 
signal exists. 

2) Latched mode when contacts change state on receipts of a pickup 
signal; changed state is held until a dropout signal is received. 

3) Timed mode when contacts change state on receipt of a pickup 
signal; changed state is held for a preprogrammed duration. 

4) End of power demand interval when relay operates as 
synchronization pulse for other devices. 

5) Energy Pulse Output:  Relay pulses quantities used for absolute 
kWh, absolute kVARh, kVAh, kWh In, kVARh In, kWh Out, and 
kVARh Out. 

6) Output controlled by multiple alarms using Boolean-type logic. 

S. Onboard Data Logging: 

1. Store logged data, alarms, events, and waveforms in 800 KB of onboard 
nonvolatile memory. 

2. Stored Data: 

a. Billing Log:  User configurable; data shall be recorded every 15 minutes, 
identified by month, day, and 15-minute interval.  Accumulate 24 months of 
monthly data, 32 days of daily data, and between 2 to 52 days of 15-minute 
interval data, depending on number of quantities selected. 

b. Custom Data Logs:  Three user-defined log(s) holding up to 96 parameters.  
Date and time stamp each entry to the second and include the following 
user definitions: 

1) Schedule interval. 
2) Event definition. 
3) Configured as "fill-and-hold" or "circular, first-in first-out." 

c. Alarm Log:  Include time, date, event information, and coincident 
information for each defined alarm or event. 

d. Waveform Log:  Store captured waveforms configured as "fill-and-hold" or 
"circular, first-in first-out." 

3. Default values for all logs shall be initially set at factory, with logging to begin on 
device power up. 

T. Alarms. 

1. User Options: 

a. Define pickup, dropout, and delay. 
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b. Assign one of four severity levels to make it easier for user to respond to 
the most important events first. 

c. Allow for combining up to four alarms using Boolean-type logic statements 
for outputting a single alarm. 

2. Alarm Events: 

a. Over/undercurrent. 
b. Over/undervoltage. 
c. Current imbalance. 
d. Phase loss, current. 
e. Phase loss, voltage. 
f. Voltage imbalance. 
g. Over kW demand. 
h. Phase reversal. 
i. Digital input off/on. 
j. End of incremental energy interval. 
k. End of demand interval. 

U. Control Power:  90- to 457-V ac or 100- to 300-V dc. 

V. Communications: 

1. Power monitor shall be permanently connected to communicate via Modbus TCP 
via a 100 Base-T Ethernet. 

2. Local plug-in connections shall be for RS-232 and 100 Base-T Ethernet. 

W. Display Monitor: 

1. Backlighted LCD to display metered data with touch-screen selecting device. 
2. Touch-screen display shall be a minimum 12-inch diagonal, resolution of 800 by 

600 RGB pixels, 256 colors; NEMA 250, Type 1 display enclosure. 
3. Display four values on one screen at same time. 

a. Current, per phase rms, three-phase average and neutral. 
b. Voltage, phase to phase, phase to neutral, and three-phase averages of 

phase to phase and phase to neutral. 
c. Real power, per phase and three-phase total. 
d. Reactive power, per phase and three-phase total. 
e. Apparent power, per phase and three-phase total. 
f. Power factor, per phase and three-phase total. 
g. Frequency. 
h. Demand current, per phase and three-phase average. 
i. Demand real power, three-phase total. 
j. Demand apparent power, three-phase total. 
k. Accumulated energy (MWh and MVARh). 
l. THD, current and voltage, per phase. 

4. Reset:  Allow reset of the following parameters at the display: 



McMillan Pazdan Smith Architecture 
MPS Project No. 020420.00  

Spartanburg District Five 
James F. Byrnes High School 

Phase 2 - Academic Wing Addition 
Duncan, South Carolina 

 

26 09 13 – ELECTRICAL POWER MONITORING AND CONTROL 
Page 16 of 23   

a. Peak demand current. 
b. Peak demand power (kW) and peak demand apparent power (kVA). 
c. Energy (MWh) and reactive energy (MVARh). 

2.8 STANDALONE, WEB-ENABLED MONITORING AND CONTROL INSTRUMENT 

A. Separately mounted, permanently installed instrument for power monitoring and 
control. 

1. Enclosure:  NEMA 250, Type 1. 

B. Environmental Conditions:  System components shall be capable of withstanding the 
following environmental conditions without mechanical or electrical damage or 
degradation of operating capability. 

1. Indoor installation in non-air-conditioned spaces that have environmental controls 
to maintain ambient conditions of 0 to 122 deg F (minus 18 to plus 50 deg C) dry 
bulb and 20 to 90 percent relative humidity, noncondensing. 

C. Power-Distribution Equipment Monitor: Web enabled, with integral network port and 
embedded Web server with factory-configured firmware and HTML-formatted Web 
pages for viewing of power monitoring and equipment status information from 
connected devices equipped with digital communication ports. 

D. LAN Connectivity:  Multipoint, RS-485 Modbus serial communication network, 
interconnecting all breaker trip units, protective relays, drives, and metering devices 
equipped with communications.  Serial communication network connected to Ethernet 
server that functions as a gateway and server, providing data access via 100 Base-T 
LAN. 

E. Communication Devices within the Equipment: Addressed at factory and tested to 
verify reliable communication with network server. 

F. Server Configuration: 

1. Initial network parameters set using a standard Web browser.  Connect via a 
local operator interface, or an RJ-45 port accessible from front of equipment. 

2. Network server shall be factory programmed with embedded HTML-formatted 
Web pages that are user configurable and that provide detailed communication 
diagnostic information for serial and Ethernet ports as status of RS-485 network; 
with internal memory management information pages for viewing using a 
standard Web browser. 

3. Login:  Password protected; password administration accessible from the LAN 
using a standard Web browser. 

4. Operating Software:  Suitable for local access; firewall protected. 

G. Data Access: 
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1. Network server shall include embedded HTML pages providing real-time 
information from devices connected to RS-485 network ports via a standard Web 
browser. 

H. Equipment Monitoring Options:  Login shall be followed by a main menu for selecting 
summary Web pages that follow. 

I. Summary Web pages shall be factory configured to display the following information for 
each communicating device within the power equipment lineup: 

1. User-Configured Custom Home Page:  Provide for the lineup, showing status-at-
a-glance of key operating values. 

2. Circuit Summary Page:  Circuit name, three-phase average rms current, power 
(kW), power factor, and breaker status. 

3. Load Current Summary Page:  Circuit name, Phase A, B, and C rms current 
values. 

4. Demand Current Summary Page:  Circuit name, Phase A, B, and C average 
demand current values. 

5. Power Summary Page:  Circuit name, present demand power (kW), peak 
demand power (kW), and recorded time and date. 

6. Energy Summary Page:  Circuit name, energy (kWh), reactive energy (kVARh), 
and time/date of last reset. 

7. Transformer Status Page:  Transformer tag, coil temperatures, and cooling fan 
status. 

8. Motor-Control Center Status Page:  Circuit name, three-phase average rms 
current, thermal capacity (percentage), and drive output frequency (Hz) contactor 
status. 

9. Specific Device Pages:  Each individual communicating device shall display 
detailed, real-time information, as appropriate for device type. 

a. Display historical energy data that shall be logged automatically for each 
device, as appropriate for device type. 

b. Display historical data logged from each device in graphical time-trend 
plots.  Value to be displayed on time-trend plot shall be user selectable.  
Time interval to be displayed on scale shall be for previous day or week. 

10. Export historical energy data to a PC or workstation through network using FTP 
(File Transfer Protocol).  Format exported data in a CSV (Comma Separated 
Variable) file format for importing into spreadsheet applications. 

J. Communications: 

1. Power monitor:  Permanently connected to communicate via Modbus TCP via an 
100 Base-T Ethernet. 

2. Local Plug-in Connections:  RS-232 and 100 Base-T Ethernet. 
3. Monitor Display:  Backlighted LCD to display metered data with touch-screen 

selecting device. 
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2.9 WORKSTATION HARDWARE 

A. Environmental Conditions:  System components shall be capable of withstanding the 
following environmental conditions without mechanical or electrical damage or 
degradation of operating capability: 

1. Indoor installation in spaces that have environmental controls to maintain 
ambient conditions of 36 to 122 deg F (2 to 50 deg C) dry bulb and 20 to 90 
percent relative humidity, noncondensing. 

B. Computer:  Standard unmodified PC of modular design.  CPU word size shall be 32 
bytes or larger; CPU operating speed shall be at least 66 GHz. 

1. Memory:  256 MB of usable installed memory, expandable to a minimum of 1024 
MB without additional chassis or power supplies. 

2. Real-Time Clock: 

a. Accuracy:  Plus or minus 1 minute per month. 
b. Time Keeping Format:  24-hour time format including seconds, minutes, 

hours, date, day, and month; automatic reset by software. 
c. Clock shall function for one year without power. 
d. Provide automatic time correction once every 24 hours by synchronizing 

clock with the Time Service Department of the U.S. Naval Observatory. 

3. Serial Ports:  Two RS-232-F serial ports for general use, with additional ports as 
required.  Data transmission rates shall be selectable under program control. 

4. Parallel Port:  Enhanced. 
5. LAN Adapter Card:  10/100-Mbps PCI bus, internal network interface card. 
6. Sound Card:  For playback and recording of digital WAV sound files associated 

with audible warning and alarm functions. 
7. Color Monitor:  PC compatible, not less than 18 inches (455 mm), LCD type, with 

a minimum resolution of 1280 by 1024 pixels, noninterlaced, and a maximum dot 
pitch of 0.28 mm. 

8. Keyboard:  Minimum of 64 characters, standard ASCII character set based on 
ANSI INCITS 154. 

9. Mouse:  Standard, compatible with installed software. 
10. Disk Storage: Include the following, each with appropriate controller: 

a. Minimum 80-GB hard disk, maximum average access time of 10 ms. 
b. Floppy Disk Drive:  High density, 3-1/2-inch (90-mm) size. 
c. PCMCIA slot with removable 500-MB media. 
d. 100-MB Iomega Zip drive. 
e. 250-MB Iomega Jaz drive. 

11. Magnetic Tape System:  4-mm cartridge magnetic tape system with minimum 20-
GB formatted capacity per tape.  Provide 10 tapes, each in a rigid cartridge with 
spring-loaded cover and operator-selectable write-protect feature. 

12. Modem:  56,600 bps, full duplex for asynchronous communications.  With error 
detection, auto answer/autodial, and call-in-progress detection.  Modem shall 
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comply with requirements in ITU-T v.34, ITU-T v.42, ITU-T v.42 Appendix VI for 
error correction, and ITU-T v.42 BIS for data compression standards; and shall 
be suitable for operating on unconditioned voice-grade telephone lines complying 
with 47 CFR 68. 

13. Audible Alarm:  Manufacturer's standard. 
14. CD-ROM Drive: 

a. Nominal Storage Capacity:  650 MB. 
b. Data Transfer Rate:  1.2 Mbps. 
c. Average Access Time:  150 ms. 
d. Cache Memory:  256 KB. 
e. Data Throughput:  1 MB/second, minimum. 

15. Report Printer:  Minimum resolution 600 dpi laser printer. 

a. Connected to central station and designated workstations. 
b. RAM:  2 MB, minimum. 
c. Printing Speed:  Minimum 12 pages per minute. 
d. Paper Handling:  Automatic sheet feeder with 250-sheet paper cassette 

and with automatic feed. 

16. Interface:  Bidirectional parallel and universal serial bus. 
17. LAN Adapter Card:  10/100-Mbps internal network interface card. 

C. Redundant Central Computer:  Connected in a hot standby, peer configuration; 
automatically maintains copies of system software, application software, and data files.  
System transactions and other activities that alter system data files shall be updated to 
system files of redundant computer in near real-time.  If central computer fails, 
redundant computer shall assume control immediately and automatically. 

2.10 RS-232 ASCII INTERFACE 

A. ASCII interface shall allow RS-232 connections to be made between a meter or circuit 
monitor operating as the host PC and any equipment that will accept RS-232 ASCII 
command strings, such as local display panels, dial-up modems, and alarm 
transmitters. 

B. Pager System Interface:  Alarms shall be able to activate a pager system with 
customized message for each input alarm. 

1. RS-232 output shall be capable of connection to a pager interface that can be 
used to call a paging system or service and send a signal to a portable pager.  
System shall allow an individual alphanumeric message per alarm input to be 
sent to paging system.  This interface shall support both numeric and 
alphanumeric pagers. 

C. Alarm System Interface: 
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1. RS-232 output shall be capable of transmitting alarms from other monitoring and 
alarm systems to workstation software. 

D. Cables: 

1. PVC-Jacketed, RS-232 Cable:  Paired, 2 pairs, No. 22 AWG, stranded (7x30) 
tinned copper conductors, polypropylene insulation, and individual aluminum foil-
polyester tape shielded pairs with 100 percent shield coverage; PVC jacket.  
Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned 
copper drain wire. 

a. NFPA 70, Type CM. 
b. Flame Resistance:  UL 1581, Vertical Tray. 

2. Plenum-Type, RS-232 Cable:  Paired, 2 pairs, No. 22 AWG, stranded (7x30) 
tinned copper conductors, plastic insulation, and individual aluminum foil-
polyester tape shielded pairs with 100 percent shield coverage; plastic jacket.  
Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned 
copper drain wire. 

a. NFPA 70, Type CMP. 
b. Flame Resistance:  NFPA 262, Flame Test. 

2.11 LAN CABLES 

A. Comply with Division 27 Section "Communications Horizontal Cabling." 

B. RS-485 Cable: 

1. PVC-Jacketed, RS-485 Cable:  Paired, 2 pairs, twisted, No. 22 AWG, stranded 
(7x30) tinned copper conductors, PVC insulation, unshielded, PVC jacket, and 
NFPA 70, Type CMG. 

2. Plenum-Type, RS-485 Cable:  Paired, 2 pairs, No. 22 AWG, stranded (7x30) 
tinned copper conductors, fluorinated-ethylene-propylene insulation, unshielded, 
and fluorinated-ethylene-propylene jacket, and NFPA 70, Type CMP. 

C. Unshielded Twisted Pair Cables:  Category 6 as specified for horizontal cable for data 
service in Division 27 Section "Communications Horizontal Cabling." 

2.12 LOW-VOLTAGE WIRING 

A. Low-Voltage Control Cable:  Multiple conductor, color-coded, No. 20 AWG copper, 
minimum. 

1. Sheath:  PVC; except in plenum-type spaces, use sheath listed for plenums. 
2. Ordinary Switching Circuits:  Three conductors, unless otherwise indicated. 
3. Switching Circuits with Pilot Lights or Locator Feature:  Five conductors, unless 

otherwise indicated. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine pathway elements intended for cables.  Check raceways, cable trays, and 
other elements for compliance with space allocations, installation tolerances, hazards 
to cable installation, and other conditions affecting installation. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 CABLING 

A. Comply with NECA 1. 

B. Install cables and wiring according to requirements in Division 27 Section 
"Communications Horizontal Cabling." 

C. Wiring Method:  Install wiring in raceway and cable tray except within consoles, 
cabinets, desks, and counters.  Conceal raceway and wiring except in unfinished 
spaces. 

D. Wiring Method:  Install wiring in raceway and cable tray except within consoles, 
cabinets, desks, and counters and except in accessible ceiling spaces and in gypsum 
board partitions where unenclosed wiring method may be used.  Use NRTL-listed 
plenum cable in environmental air spaces, including plenum ceilings.  Conceal raceway 
and cables except in unfinished spaces. 

E. Install LAN cables using techniques, practices, and methods that are consistent with 
specified category rating of components and that ensure specified category 
performance of completed and linked signal paths, end to end. 

F. Install cables without damaging conductors, shield, or jacket. 

3.3 IDENTIFICATION 

A. Identify components and power and control wiring according to Division 26 Section 
"Identification For Electrical Systems." 

B. Label each power monitoring and control module with a unique designation. 

3.4 GROUNDING 

A. Comply with IEEE 1100, "Power and Grounding Sensitive Electronic Equipment." 
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3.5 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified independent testing and inspecting agency to 
perform tests and inspections and prepare test reports. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect, test, and adjust components, assemblies, and equipment installations, 
including connections.  Report results in writing. 

C. Perform tests and inspections and prepare test reports. 

1. Manufacturer's Field Service:  Engage a factory-authorized service 
representative to inspect components, assemblies, and equipment installations, 
including connections, and to assist in testing. 

D. Tests and Inspections: 

1. Electrical Tests:  Use caution when testing devices containing solid-state 
components. 

2. Continuity tests of circuits. 
3. Operational Tests:  Set and operate controls at workstation and at monitored and 

controlled devices to demonstrate their functions and capabilities.  Use a 
methodical sequence that cues and reproduces actual operating functions as 
recommended by manufacturer.  Submit sequences for approval.  Note response 
to each test command and operation.  Note time intervals between initiation of 
alarm conditions and registration of alarms at central-processing workstation. 

a. Coordinate testing required by this Section with that required by Sections 
specifying equipment being monitored and controlled. 

b. Test LANs according to requirements in Division 27 Section 
"Communications Horizontal Cabling." 

c. System components with battery backup shall be operated on battery 
power for a period of not less than 10 percent of calculated battery 
operating time. 

d. Verify accuracy of graphic screens and icons. 
e. Metering Test:  Load feeders, measure loads on feeder conductor with an 

rms reading clamp-on ammeter, and simultaneously read indicated current 
on the same phase at central-processing workstation.  Record and 
compare values measured at the two locations.  Resolve discrepancies 
greater than 5 percent and record resolution method and results. 

f. Record metered values, control settings, operations, cues, time intervals, 
and functional observations and submit test reports printed by workstation 
printer. 

E. Correct deficiencies, make necessary adjustments, and retest.  Verify that specified 
requirements are met. 
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F. Test Labeling:  After satisfactory completion of tests and inspections, apply a label to 
tested components indicating test results, date, and responsible agency and 
representative. 

G. Reports:  Written reports of tests and observations.  Record defective materials and 
workmanship and unsatisfactory test results.  Record repairs and adjustments. 

H. Remove and replace malfunctioning devices and circuits and retest as specified above. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain systems.  Refer to Division 01 Section 
"Demonstration and Training." 

1. Train Owner's management and maintenance personnel in interpreting and using 
monitoring displays and in configuring and using software and reports.  Include 
troubleshooting, servicing, adjusting, and maintaining equipment.  Provide a 
minimum of 12 hours' training. 

2. Training Aid:  Use approved final versions of software and maintenance manuals 
as training aids. 

3.7 ON-SITE ASSISTANCE 

A. Occupancy Adjustments:  When requested within 12 months of date of Substantial 
Completion, provide on-site assistance in adjusting system to suit actual occupied 
conditions.  Provide up to three visits to Project during other-than-normal occupancy 
hours for this purpose. 

END OF SECTION 26 09 13 
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SECTION 26 09 23 - LIGHTING CONTROL DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes the following lighting control devices: 

1. Time switches. 
2. Outdoor photoelectric switches. 
3. Indoor occupancy sensors. 
4. Lighting contactors. 
5. Emergency shunt relays. 

B. Related Sections include the following: 
 

1. Division 26 Section "Wiring Devices" for wall-box dimmers, wall-switch 
occupancy sensors, and manual light switches. 

1.3 DEFINITIONS 

A. LED:  Light-emitting diode. 

B. PIR:  Passive infrared. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show installation details for occupancy and light-level sensors. 

1. Interconnection diagrams showing field-installed wiring. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data:  For each type of product to include in emergency, 
operation, and maintenance manuals. 
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1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

1.6 COORDINATION 

A. Coordinate layout and installation of ceiling-mounted devices with other construction 
that penetrates ceilings or is supported by them, including light fixtures, HVAC 
equipment, smoke detectors, fire-suppression system, and partition assemblies. 

PART 2 - PRODUCTS 

2.1 OUTDOOR PHOTOELECTRIC SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. TORK. 
2. Watt Stopper (The). 

B. Description:  Solid state, with SPST dry contacts rated for 1800-VA tungsten or 1000-
VA inductive, to operate connected relay, contactor coils, or microprocessor input; 
complying with UL 773A. 

1. Light-Level Monitoring Range:  1.5 to 10 fc (16.14 to 108 lx), with an adjustment 
for turn-on and turn-off levels within that range, and a directional lens in front of 
photocell to prevent fixed light sources from causing turn-off. 

2. Time Delay:  15-second minimum, to prevent false operation. 
3. Surge Protection:  Metal-oxide varistor, complying with IEEE C62.41.1, 

IEEE C62.41.2, and IEEE 62.45 for Category A1 locations. 
4. Mounting:  Twist lock complying with IEEE C136.10, with base-and-stem 

mounting or stem-and-swivel mounting accessories as required to direct sensor 
to the north sky exposure. 

2.2 INDOOR OCCUPANCY SENSORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

 
1. Watt Stopper (The). 

B. General Description:  Wall- or ceiling-mounting, solid-state units with a separate relay 
unit. 
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1. Operation:  Unless otherwise indicated, turn lights on when covered area is 
occupied and off when unoccupied; with a time delay for turning lights off, 
adjustable over a minimum range of 1 to 15 minutes. 

2. Sensor Output:  Contacts rated to operate the connected relay, complying with 
UL 773A.  Sensor shall be powered from the relay unit. 

3. Relay Unit:  Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-
A tungsten at 120-V ac, and for 1 hp at 120-V ac.  Power supply to sensor shall 
be 24-V dc, 150-mA, Class 2 power source as defined by NFPA 70. 

4. Mounting: 

a. Sensor:  Suitable for mounting in any position on a standard outlet box. 
b. Relay:  Externally mounted through a 1/2-inch (13-mm) knockout in a 

standard electrical enclosure. 
c. Time-Delay and Sensitivity Adjustments:  Recessed and concealed behind 

hinged door. 

5. Indicator:  LED, to show when motion is being detected during testing and normal 
operation of the sensor. 

6. Bypass Switch:  Override the on function in case of sensor failure. 
7. Automatic Light-Level Sensor:  Adjustable from 2 to 200 fc (21.5 to 2152 lx); 

keep lighting off when selected lighting level is present. 

C. PIR Type:  Ceiling mounting; detect occupancy by sensing a combination of heat and 
movement in area of coverage. 

1. Detector Sensitivity:  Detect occurrences of 6-inch- (150-mm-) minimum 
movement of any portion of a human body that presents a target of not less than 
36 sq. in. (232 sq. cm). 

2. Detection Coverage (Room):  Detect occupancy anywhere in a circular area of 
1000 sq. ft. (93 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling. 

3. Detection Coverage (Corridor):  Detect occupancy within 90 feet (27.4 m) when 
mounted on a 10-foot- (3-m-) high ceiling. 

D. Ultrasonic Type:  Ceiling mounting; detect occupancy by sensing a change in pattern of 
reflected ultrasonic energy in area of coverage. 

1. Detector Sensitivity:  Detect a person of average size and weight moving not less 
than 12 inches (305 mm) in either a horizontal or a vertical manner at an 
approximate speed of 12 inches/s (305 mm/s). 

2. Detection Coverage (Small Room):  Detect occupancy anywhere within a circular 
area of 600 sq. ft. (56 sq. m) when mounted on a 96-inch- (2440-mm-) high 
ceiling. 

3. Detection Coverage (Standard Room):  Detect occupancy anywhere within a 
circular area of 1000 sq. ft. (93 sq. m) when mounted on a 96-inch- (2440-mm-) 
high ceiling. 

4. Detection Coverage (Large Room):  Detect occupancy anywhere within a circular 
area of 2000 sq. ft. (186 sq. m) when mounted on a 96-inch- (2440-mm-) high 
ceiling. 
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5. Detection Coverage (Corridor):  Detect occupancy anywhere within 90 feet 
(27.4 m) when mounted on a 10-foot- (3-m-) high ceiling in a corridor not wider 
than 14 feet (4.3 m). 

E. Dual-Technology Type:  Ceiling mounting; detect occupancy by using a combination of 
PIR and ultrasonic detection methods in area of coverage.  Particular technology or 
combination of technologies that controls on-off functions shall be selectable in the field 
by operating controls on unit. 

1. Sensitivity Adjustment:  Separate for each sensing technology. 
2. Detector Sensitivity:  Detect occurrences of 6-inch- (150-mm-) minimum 

movement of any portion of a human body that presents a target of not less than 
36 sq. in. (232 sq. cm), and detect a person of average size and weight moving 
not less than 12 inches (305 mm) in either a horizontal or a vertical manner at an 
approximate speed of 12 inches/s (305 mm/s). 

3. Detection Coverage (Standard Room):  Detect occupancy anywhere within a 
circular area of 1000 sq. ft. (93 sq. m) when mounted on a 96-inch- (2440-mm-) 
high ceiling. 

2.3 LIGHTING CONTACTORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Allen-Bradley/Rockwell Automation. 
2. ASCO Power Technologies, LP; a division of Emerson Electric Co. 
3. Eaton Electrical Inc.; Cutler-Hammer Products. 
4. GE Industrial Systems; Total Lighting Control. 
5. Grasslin Controls Corporation; a GE Industrial Systems Company. 
6. Hubbell Lighting. 
7. Lithonia Lighting; Acuity Lighting Group, Inc. 
8. MicroLite Lighting Control Systems. 
9. Square D; Schneider Electric. 
10. TORK. 
11. Touch-Plate, Inc. 
12. Watt Stopper (The). 

B. Description:  Electrically operated and electrically held, combination type with fusible 
switch, complying with NEMA ICS 2 and UL 508. 

1. Current Rating for Switching:  Listing or rating consistent with type of load 
served, including tungsten filament, inductive, and high-inrush ballast (ballast 
with 15 percent or less total harmonic distortion of normal load current). 

2. Fault Current Withstand Rating:  Equal to or exceeding the available fault current 
at the point of installation. 

3. Enclosure:  Comply with NEMA 250. 
4. Provide with control and pilot devices as scheduled, matching the NEMA type 

specified for the enclosure. 
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C. BAS Interface:  Provide hardware interface to enable the BAS to monitor and control 
lighting contactors. 

1. Monitoring:  On-off status. 
2. Control:  On-off operation. 

2.4 EMERGENCY SHUNT RELAY 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Lighting Control and Design, Inc. 

B. Description:  Normally closed, electrically held relay, arranged for wiring in parallel with 
manual or automatic switching contacts; complying with UL 924. 

1. Coil Rating:  120/277 V. 

2.5 CONDUCTORS AND CABLES 

A. Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than 
No. 12 AWG.  Comply with requirements in Division 26 Section "Low-Voltage Electrical 
Power Conductors and Cables." 

B. Classes 2 and 3 Control Cable:  Multiconductor cable with stranded-copper conductors 
not smaller than No. 18 AWG.  Comply with requirements in Division 26 Section "Low-
Voltage Electrical Power Conductors and Cables." 

C. Class 1 Control Cable:  Multiconductor cable with stranded-copper conductors not 
smaller than No. 14 AWG.  Comply with requirements in Division 26 Section "Low-
Voltage Electrical Power Conductors and Cables." 

PART 3 - EXECUTION 

3.1 SENSOR INSTALLATION 

A. Install and aim sensors in locations to achieve not less than 90 percent coverage of 
areas indicated.  Do not exceed coverage limits specified in manufacturer's written 
instructions. 

3.2 CONTACTOR INSTALLATION 

A. Mount electrically held lighting contactors with elastomeric isolator pads, to eliminate 
structure-borne vibration, unless contactors are installed in an enclosure with factory-
installed vibration isolators. 
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3.3 WIRING INSTALLATION 

A. Wiring Method:  Comply with Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." Minimum conduit size shall be 1/2 inch (13 mm). 

B. Wiring within Enclosures:  Comply with NECA 1.  Separate power-limited and 
nonpower-limited conductors according to conductor manufacturer's written 
instructions. 

C. Size conductors according to lighting control device manufacturer's written instructions, 
unless otherwise indicated. 

D. Splices, Taps, and Terminations:  Make connections only on numbered terminal strips 
in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures. 

3.4 IDENTIFICATION 

A. Identify components and power and control wiring according to Division 26 Section 
"Identification for Electrical Systems." 

1. Identify controlled circuits in lighting contactors. 
2. Identify circuits or luminaries controlled by photoelectric and occupancy sensors 

at each sensor. 

B. Label time switches and contactors with a unique designation. 

3.5 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. After installing time switches and sensors, and after electrical circuitry has been 
energized, adjust and test for compliance with requirements. 

2. Operational Test:  Verify operation of each lighting control device, and adjust 
time delays. 

B. Lighting control devices that fail tests and inspections are defective work. 

3.6 ADJUSTING 

A. Occupancy Adjustments:  When requested within 12 months of date of Substantial 
Completion, provide on-site assistance in adjusting sensors to suit occupied conditions.  
Provide up to two visits to Project during other-than-normal occupancy hours for this 
purpose. 
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3.7 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain lighting control devices.  Refer to 
Division 01 Section "Demonstration and Training." 

END OF SECTION 26 09 23 
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SECTION 26 22 00 - LOW-VOLTAGE TRANSFORMERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes the following types of dry-type transformers rated 600 V and less, 
with capacities up to 1000 kVA: 

1. Distribution transformers. 

1.3 SUBMITTALS 

A. Product Data:  Include rated nameplate data, capacities, weights, dimensions, 
minimum clearances, installed devices and features, and performance for each type 
and size of transformer indicated. 

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location and size of 
each field connection. 

1. Wiring Diagrams:  Power, signal, and control wiring. 

C. Manufacturer Seismic Qualification Certification:  Submit certification that transformers, 
accessories, and components will withstand seismic forces defined in Division 26 
Section "Noise and Vibration Controls for Electrical Systems." Include the following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 
a. The term "withstand" means "the unit will remain in place without 

separation of any parts from the device when subjected to the seismic 
forces specified and the unit will be fully operational after the seismic 
event." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 
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D. Qualification Data:  For testing agency. 

E. Source quality-control test reports. 

F. Field quality-control test reports. 

G. Operation and Maintenance Data:  For transformers to include in emergency, 
operation, and maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each transformer type through one source from a single 
manufacturer. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

C. Comply with IEEE C57.12.91, "Test Code for Dry-Type Distribution and Power 
Transformers." 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Temporary Heating:  Apply temporary heat according to manufacturer's written 
instructions within the enclosure of each ventilated-type unit, throughout periods during 
which equipment is not energized and when transformer is not in a space that is 
continuously under normal control of temperature and humidity. 

1.6 COORDINATION 

A. Coordinate size and location of concrete bases with actual transformer provided.  Cast 
anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements 
are specified in Division 03. 

B. Coordinate installation of wall-mounting and structure-hanging supports with actual 
transformer provided. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide product by owner’s 
preferred vendor: 
1. Square D; Schneider Electric. No substitutions. 
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2.2 GENERAL TRANSFORMER REQUIREMENTS 

A. Description:  Factory-assembled and -tested, air-cooled units for 60-Hz service. 

B. Cores:  Grain-oriented, non-aging silicon steel. 

C. Coils:  Continuous windings without splices except for taps. 

1. Internal Coil Connections:  Brazed or pressure type. 
2. Coil Material:  Copper. 

2.3 DISTRIBUTION TRANSFORMERS 

A. Comply with NEMA ST 20, and list and label as complying with UL 1561. 

B. Provide transformers that are constructed to withstand seismic forces specified in 
Division 26 Section "Vibration and Seismic Controls for Electrical Systems." 

C. Cores:  One leg per phase. 

D. Enclosure:  Ventilated, NEMA 250, Type 2. 

1. Core and coil shall be encapsulated within resin compound, sealing out moisture 
and air. 

E. Transformer Enclosure Finish:  Comply with NEMA 250. 

1. Finish Color:  Gray. 

F. Taps for Transformers 25 kVA and Larger:  Two 2.5 percent taps above and two 2.5 
percent taps below normal full capacity. 

G. Insulation Class:  220 deg C, UL-component-recognized insulation system with a 
maximum of 115 deg C rise above 40 deg C ambient temperature. 

H. Energy Efficiency for Transformers Rated 15 kVA and Larger: 

1. Complying with NEMA TP 1, Class 1 efficiency levels. 
2. Tested according to NEMA TP 2. 

I. K-Factor Rating:  Transformers indicated to be K-factor rated shall comply with 
UL 1561 requirements for nonsinusoidal load current-handling capability to the degree 
defined by designated K-factor. 

1. Unit shall not overheat when carrying full-load current with harmonic distortion 
corresponding to designated K-factor. 

2. Indicate value of K-factor on transformer nameplate. 
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J. Electrostatic Shielding:  Each winding shall have an independent, single, full-width 
copper electrostatic shield arranged to minimize interwinding capacitance. 

1. Arrange coil leads and terminal strips to minimize capacitive coupling between 
input and output terminals. 

2. Include special terminal for grounding the shield. 
3. Shield Effectiveness: 

a. Capacitance between Primary and Secondary Windings:  Not to exceed 33 
picofarads over a frequency range of 20 Hz to 1 MHz. 

b. Common-Mode Noise Attenuation:  Minimum of minus 120 dBA at 0.5 to 
1.5 kHz; minimum of minus 65 dBA at 1.5 to 100 kHz. 

c. Normal-Mode Noise Attenuation:  Minimum of minus 52 dBA at 1.5 to 10 
kHz. 

K. Wall Brackets:  Manufacturer's standard brackets. 

L. Fungus Proofing:  Permanent fungicidal treatment for coil and core. 

M. Low-Sound-Level Requirements:  Minimum of 3 dBA less than NEMA ST 20 standard 
sound levels when factory tested according to IEEE C57.12.91. 

2.4 IDENTIFICATION DEVICES 

A. Nameplates:  Engraved, laminated-plastic or metal nameplate for each distribution 
transformer, mounted with corrosion-resistant screws.  Nameplates and label products 
are specified in Division 26 Section "Identification for Electrical Systems." 

2.5 SOURCE QUALITY CONTROL 

A. Test and inspect transformers according to IEEE C57.12.91. 

B. Factory Sound-Level Tests:  Conduct sound-level tests on equipment for this Project. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions for compliance with enclosure- and ambient-temperature 
requirements for each transformer. 

B. Verify that field measurements are as needed to maintain working clearances required 
by NFPA 70 and manufacturer's written instructions. 

C. Examine walls, floors, roofs, and concrete bases for suitable mounting conditions 
where transformers will be installed. 
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D. Verify that ground connections are in place and requirements in Division 26 Section 
"Grounding and Bonding for Electrical Systems" have been met.  Maximum ground 
resistance shall be 5 ohms at location of transformer. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install wall-mounting transformers level and plumb with wall brackets fabricated by 
transformer manufacturer. 

1. Brace wall-mounting transformers as specified in Division 26 Section "Vibration 
and Seismic Controls for Electrical Systems. 

B. Construct concrete bases and anchor floor-mounting transformers according to 
manufacturer's written instructions, seismic codes applicable to Project, and 
requirements in Division 26 Section "Vibration and Seismic Controls for Electrical 
Systems." 

3.3 CONNECTIONS 

A. Ground equipment according to Division 26 Section "Grounding and Bonding for 
Electrical Systems." 

B. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

1. Manufacturer's Field Service:  Engage a factory-authorized service 
representative to inspect components, assemblies, and equipment installations, 
including connections, and to assist in testing. 

B. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

C. Remove and replace units that do not pass tests or inspections and retest as specified 
above. 

D. Infrared Scanning:  Two months after Substantial Completion, perform an infrared scan 
of transformer connections. 
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1. Use an infrared-scanning device designed to measure temperature or detect 
significant deviations from normal values.  Provide documentation of device 
calibration. 

2. Perform 2 follow-up infrared scans of transformers, one at 4 months and the 
other at 11 months after Substantial Completion. 

3. Prepare a certified report identifying transformer checked and describing results 
of scanning.  Include notation of deficiencies detected, remedial action taken, 
and scanning observations after remedial action. 

E. Test Labeling:  On completion of satisfactory testing of each unit, attach a dated and 
signed "Satisfactory Test" label to tested component. 

3.5 ADJUSTING 

A. Record transformer secondary voltage at each unit for at least 48 hours of typical 
occupancy period.  Adjust transformer taps to provide optimum voltage conditions at 
secondary terminals.  Optimum is defined as not exceeding nameplate voltage plus 10 
percent and not being lower than nameplate voltage minus 3 percent at maximum load 
conditions.  Submit recording and tap settings as test results. 

B. Connect buck-boost transformers to provide nameplate voltage of equipment being 
served, plus or minus 5 percent, at secondary terminals. 

C. Output Settings Report:  Prepare a written report recording output voltages and tap 
settings. 

3.6 CLEANING 

A. Vacuum dirt and debris; do not use compressed air to assist in cleaning. 

END OF SECTION 26 22 00 
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SECTION 26 24 13 - SWITCHBOARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Service and distribution switchboards rated 600 V and less. 
2. Transient voltage suppression devices. 
3. Disconnecting and overcurrent protective devices. 
4. Instrumentation. 
5. Control power. 
6. Accessory components and features. 
7. Identification. 

1.3 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Switchboards shall withstand the effects of earthquake motions 
determined according to SEI/ASCE 7. 

1. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified and the 
unit will be fully operational after the seismic event." 

1.4 SUBMITTALS 

A. Product Data:  For each type of switchboard, overcurrent protective device, transient 
voltage suppression device, ground-fault protector, accessory, and component 
indicated.  Include dimensions and manufacturers' technical data on features, 
performance, electrical characteristics, ratings, accessories, and finishes. 

B. Shop Drawings:  For each switchboard and related equipment. 

1. Include dimensioned plans, elevations, sections, and details, including required 
clearances and service space around equipment.  Show tabulations of installed 
devices, equipment features, and ratings. 

2. Detail enclosure types for types other than NEMA 250, Type 1. 
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3. Detail bus configuration, current, and voltage ratings. 
4. Detail short-circuit current rating of switchboards and overcurrent protective 

devices. 
5. Include descriptive documentation of optional barriers specified for electrical 

insulation and isolation. 
6. Detail features, characteristics, ratings, and factory settings of individual 

overcurrent protective devices and auxiliary components. 
7. Include time-current coordination curves for each type and rating of overcurrent 

protective device included in switchboards.  Submit on translucent log-log graft 
paper; include selectable ranges for each type of overcurrent protective device. 

8. Include schematic and wiring diagrams for power, signal, and control wiring. 

C. Qualification Data:  For qualified testing agency. 

D. Seismic Qualification Certificates:  Submit certification that switchboards, overcurrent 
protective devices, accessories, and components will withstand seismic forces defined 
in Division 26 Section "Noise and Vibration Controls for Electrical Systems." Include the 
following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

E. Field Quality-Control Reports: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that 

comply with requirements. 

F. Operation and Maintenance Data:  For switchboards and components to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in 
Division 01 Section "Operation and Maintenance Data," include the following: 

1. Routine maintenance requirements for switchboards and all installed 
components. 

2. Manufacturer's written instructions for testing and adjusting overcurrent protective 
devices. 

3. Time-current coordination curves for each type and rating of overcurrent 
protective device included in switchboards.  Submit on translucent log-log graft 
paper; include selectable ranges for each type of overcurrent protective device. 
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1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers qualified as defined in NEMA PB 2.1 
and trained in electrical safety as required by NFPA 70E. 

B. Testing Agency Qualifications:  Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-
site testing. 

C. Source Limitations:  Obtain switchboards, overcurrent protective devices, components, 
and accessories from single source from single manufacturer. 

D. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for 
switchboards including clearances between switchboards and adjacent surfaces and 
other items.  Comply with indicated maximum dimensions. 

E. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

F. Comply with NEMA PB 2. 

G. Comply with NFPA 70. 

H. Comply with UL 891. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver switchboards in sections or lengths that can be moved past obstructions in 
delivery path. 

B. Remove loose packing and flammable materials from inside switchboards and install 
temporary electric heating (250 W per section) to prevent condensation. 

C. Handle and prepare switchboards for installation according to NECA 400. 

1.7 PROJECT CONDITIONS 

A. Installation Pathway:  Remove and replace access fencing, doors, lift-out panels, and 
structures to provide pathway for moving switchboards into place. 

B. Environmental Limitations: 

1. Do not deliver or install switchboards until spaces are enclosed and weathertight, 
wet work in spaces is complete and dry, work above switchboards is complete, 
and temporary HVAC system is operating and maintaining ambient temperature 
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and humidity conditions at occupancy levels during the remainder of the 
construction period. 

2. Rate equipment for continuous operation under the following conditions unless 
otherwise indicated: 

a. Ambient Temperature:  Not exceeding 104 deg F (40 deg C). 
b. Altitude:  Not exceeding 6600 feet (2000 m). 

C. Service Conditions:  NEMA PB 2, usual service conditions, as follows: 

1. Ambient temperatures within limits specified. 
2. Altitude not exceeding 6600 feet (2000 m). 

1.8 COORDINATION 

A. Coordinate layout and installation of switchboards and components with other 
construction that penetrates walls or is supported by them, including electrical and 
other types of equipment, raceways, piping, encumbrances to workspace clearance 
requirements, and adjacent surfaces.  Maintain required workspace clearances and 
required clearances for equipment access doors and panels. 

B. Coordinate sizes and locations of concrete bases with actual equipment provided.  
Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork 
requirements are specified in Division 03. 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace transient voltage suppression devices that fail in materials or 
workmanship within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

1.10 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Potential Transformer Fuses:  Equal to 10 percent of quantity installed for each 
size and type, but no fewer than two of each size and type. 

2. Control-Power Fuses:  Equal to 10 percent of quantity installed for each size and 
type, but no fewer than two of each size and type. 

3. Indicating Lights:  Equal to 10 percent of quantity installed for each size and type, 
but no fewer than one of each size and type. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURED UNITS 

A. Manufacturers:  Subject to compliance with requirements, provide product by owner’s 
preferred vendor: 
1. Square D; a brand of Schneider Electric. No substitutions. 

B. Front-Connected, Front-Accessible Switchboards: 

1. Main Devices:  Panel mounted. 
2. Branch Devices:  Panel mounted. 
3. Sections front and rear aligned. 

C. Nominal System Voltage:  480Y/277 V. 

D. Main-Bus Continuous:  As noted on drawings. 

E. Seismic Requirements:  Fabricate and test switchboards according to IEEE 344 to 
withstand seismic forces defined in Division 26 Section "Noise and Vibration Controls 
for Electrical Systems." 

F. Indoor Enclosures:  Steel, NEMA 250, Type 1. 

G. Enclosure Finish for Indoor Units:  Factory-applied finish in manufacturer's standard 
gray finish over a rust-inhibiting primer on treated metal surface. 

H. Barriers:  Between adjacent switchboard sections. 

I. Insulation and isolation for main bus of main section and main and vertical buses of 
feeder sections. 

J. Customer Metering Compartment:  A separate customer metering compartment and 
section with front hinged door, for indicated metering, and current transformers for 
each meter.  Current transformer secondary wiring shall be terminated on shorting-type 
terminal blocks.  Include potential transformers having primary and secondary fuses 
with disconnecting means and secondary wiring terminated on terminal blocks. 

K. Hinged Front Panels:  Allow access to circuit breaker, metering, accessory, and blank 
compartments. 

L. Buses and Connections:  Three phase, four wire unless otherwise indicated. 

1. Phase- and Neutral-Bus Material:  Hard-drawn copper of 98 percent conductivity, 
silver-plated, with tin-plated aluminum or copper feeder circuit-breaker line 
connections. 

2. Ground Bus:  Minimum-size required by UL 891, hard-drawn copper of 98 
percent conductivity, equipped with compression connectors for feeder and 
branch-circuit ground conductors. 
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3. Neutral Buses:  100 percent of the ampacity of phase buses unless otherwise 
indicated, equipped with compression connectors for outgoing circuit neutral 
cables. 

M. Future Devices:  Equip compartments with mounting brackets, supports, bus 
connections, and appurtenances at full rating of circuit-breaker compartment. 

2.2 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity 
to meet available fault currents. 

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level 
overloads, and instantaneous magnetic trip element for short circuits.  Adjustable 
magnetic trip setting for circuit-breaker frame sizes 250 A and larger. 

2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-
mounted, field-adjustable trip setting. 

3. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or 
field-replicable electronic trip; and the following field-adjustable settings: 

a. Instantaneous trip. 
b. Long- and short-time pickup levels. 
c. Long- and short-time time adjustments. 
d. Ground-fault pickup level, time delay, and I2t response. 

4. Molded-Case Circuit-Breaker (MCCB) Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 
b. Lugs:  Compression style, suitable for number, size, trip ratings, and 

conductor material. 
c. Ground-Fault Protection:  Integrally mounted relay and trip unit with 

adjustable pickup and time-delay settings, push-to-test feature, and 
ground-fault indicator. 

d. Communication Capability:  Integral communication module with functions 
and features compatible with power monitoring and control system 
specified in Division 26 Section "Electrical Power Monitoring and Control." 

e. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55 
percent of rated voltage. 

f. Undervoltage Trip:  Set to operate at 35 to 75 percent of rated voltage 
without intentional time delay. 

g. Auxiliary Contacts:  One SPDT switch with "a" and "b" contacts; "a" 
contacts mimic circuit-breaker contacts, "b" contacts operate in reverse of 
circuit-breaker contacts. 

2.3 INSTRUMENTATION 

A. Instrument Transformers:  IEEE C57.13, NEMA EI 21.1, and the following: 
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1. Potential Transformers:  IEEE C57.13; 120 V, 60 Hz, single secondary; 
disconnecting type with integral fuse mountings.  Burden and accuracy shall be 
consistent with connected metering and relay devices. 

2. Current Transformers:  IEEE C57.13; 5 A, 60 Hz, secondary; wound type; single 
secondary winding and secondary shorting device.  Burden and accuracy shall 
be consistent with connected metering and relay devices. 

3. Control-Power Transformers:  Dry type, mounted in separate compartments for 
units larger than 3 kVA. 

4. Current Transformers for Neutral and Ground-Fault Current Sensing:  Connect 
secondary wiring to ground overcurrent relays, via shorting terminals, to provide 
selective tripping of main and tie circuit breaker.  Coordinate with feeder circuit-
breaker, ground-fault protection. 

B. Multifunction Digital-Metering Monitor:  Microprocessor-based unit suitable for three- or 
four-wire systems and with the following features: 

1. Switch-selectable digital display of the following values with maximum accuracy 
tolerances as indicated: 

a. Phase Currents, Each Phase:  Plus or minus 1 percent. 
b. Phase-to-Phase Voltages, Three Phase:  Plus or minus 1 percent. 
c. Phase-to-Neutral Voltages, Three Phase:  Plus or minus 1 percent. 
d. Megawatts:  Plus or minus 2 percent. 
e. Megavars:  Plus or minus 2 percent. 
f. Power Factor:  Plus or minus 2 percent. 
g. Frequency:  Plus or minus 0.5 percent. 
h. Accumulated Energy, Megawatt Hours:  Plus or minus 2 percent; 

accumulated values unaffected by power outages up to 72 hours. 
i. Megawatt Demand:  Plus or minus 2 percent; demand interval 

programmable from five to 60 minutes. 
j. Contact devices to operate remote impulse-totalizing demand meter. 

2. Mounting:  Display and control unit flush or semiflush mounted in instrument 
compartment door. 

2.4 CONTROL POWER 

A. Control Circuits:  120-V ac, supplied through secondary disconnecting devices from 
control-power transformer. 

2.5 ACCESSORY COMPONENTS AND FEATURES 

A. Portable Test Set:  For testing functions of solid-state trip devices without removing 
from switchboard.  Include relay and meter test plugs suitable for testing switchboard 
meters and switchboard class relays. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Receive, inspect, handle, and store switchboards according to NECA 400. 

B. Examine switchboards before installation.  Reject switchboards that are moisture 
damaged or physically damaged. 

C. Examine elements and surfaces to receive switchboards for compliance with 
installation tolerances and other conditions affecting performance of the Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install switchboards and accessories according to NECA 400 or NEMA PB 2.1 where 
applicable. 

B. Equipment Mounting:  Install switchboards on concrete base, 4-inch (100-mm) nominal 
thickness. 

1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 
indicated, install dowel rods on 18-inch (450-mm) centers around the full 
perimeter of concrete base. 

2. For supported equipment, install epoxy-coated anchor bolts that extend through 
concrete base and anchor into structural concrete floor. 

3. Place and secure anchorage devices.  Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded. 

4. Install anchor bolts to elevations required for proper attachment to switchboards. 

C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets 
and temporary blocking of moving parts from switchboard units and components. 

D. Comply with mounting and anchoring requirements specified in Division 26 Section 
"Vibration and Seismic Controls for Electrical Systems." 

E. Operating Instructions:  Frame and mount the printed basic operating instructions for 
switchboards, including control and key interlocking sequences and emergency 
procedures.  Fabricate frame of finished wood or metal and cover instructions with 
clear acrylic plastic.  Mount on front of switchboards. 

F. Install filler plates in unused spaces of panel-mounted sections. 

G. Install overcurrent protective devices, transient voltage suppression devices, and 
instrumentation. 

1. Set field-adjustable switches and circuit-breaker trip ranges. 
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H. Comply with NECA 1. 

3.3 CONNECTIONS 

3.4 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs complying with requirements for identification specified in Division 26 
Section "Identification for Electrical Systems." 

B. Switchboard Nameplates:  Label each switchboard compartment with a nameplate 
complying with requirements for identification specified in Division 26 Section 
"Identification for Electrical Systems." 

C. Device Nameplates:  Label each disconnecting and overcurrent protective device and 
each meter and control device mounted in compartment doors with a nameplate 
complying with requirements for identification specified in Division 26 Section 
"Identification for Electrical Systems." 

3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service 
representative to inspect components, assemblies, and equipment installations, 
including connections, and to assist in testing. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each switchboard bus, component, connecting 
supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

3. Perform the following infrared scan tests and inspections and prepare reports: 

a. Initial Infrared Scanning:  After Substantial Completion, but not more than 
60 days after Final Acceptance, perform an infrared scan of each 
switchboard.  Remove front panels so joints and connections are 
accessible to portable scanner. 

b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan 
of each switchboard 11 months after date of Substantial Completion. 
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c. Instruments and Equipment: 

1) Use an infrared scanning device designed to measure temperature or 
to detect significant deviations from normal values.  Provide 
calibration record for device. 

4. Test and adjust controls, remote monitoring, and safeties.  Replace damaged 
and malfunctioning controls and equipment. 

D. Switchboard will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports, including a certified report that identifies 
switchboards included and that describes scanning results.  Include notation of 
deficiencies detected, remedial action taken, and observations after remedial action. 

3.6 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

B. Set field-adjustable circuit-breaker trip ranges as indicated. 

3.7 PROTECTION 

A. Temporary Heating:  Apply temporary heat, to maintain temperature according to 
manufacturer's written instructions, until switchboard is ready to be energized and 
placed into service. 

3.8 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain switchboards, 
overcurrent protective devices, instrumentation, and accessories, and to use and 
reprogram microprocessor-based trip, monitoring, and communication units. 

END OF SECTION 26 24 13 
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SECTION 26 24 16 - PANELBOARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Distribution panelboards. 
2. Lighting and appliance branch-circuit panelboards. 

1.3 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Panelboards shall withstand the effects of earthquake motions 
determined according to SEI/ASCE 7. 

1. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified and the 
unit will be fully operational after the seismic event. 

1.4 SUBMITTALS 

A. Product Data:  For each type of panelboard, switching and overcurrent protective 
device, accessory, and component indicated.  Include dimensions and manufacturers' 
technical data on features, performance, electrical characteristics, ratings, and finishes. 

B. Shop Drawings:  For each panelboard and related equipment. 

1. Include dimensioned plans, elevations, sections, and details.  Show tabulations 
of installed devices, equipment features, and ratings. 

2. Detail enclosure types and details for types other than NEMA 250, Type 1. 
3. Detail bus configuration, current, and voltage ratings. 
4. Short-circuit current rating of panelboards and overcurrent protective devices. 
5. Detail features, characteristics, ratings, and factory settings of individual 

overcurrent protective devices and auxiliary components. 
6. Include wiring diagrams for power, signal, and control wiring. 
7. Include time-current coordination curves for each type and rating of adjustable 

overcurrent protective device included in panelboards.  Submit on translucent 
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log-log graft paper; include selectable ranges for each type of overcurrent 
protective device. 

C. Qualification Data:  For qualified testing agency. 

D. Seismic Qualification Certificates:  Submit certification that panelboards, overcurrent 
protective devices, accessories, and components will withstand seismic forces defined 
in Division 26 Section "Noise and Vibration Controls for Electrical Systems." Include the 
following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

E. Field Quality-Control Reports: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that 

comply with requirements. 

F. Panelboard Schedules:  For installation in panelboards. 

G. Operation and Maintenance Data:  For panelboards and components to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in 
Division 01 Section "Operation and Maintenance Data," include the following: 

1. Manufacturer's written instructions for testing and adjusting overcurrent protective 
devices. 

2. Time-current curves, including selectable ranges for each type of overcurrent 
protective device that allows adjustments. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-
site testing. 

B. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, 
and accessories from single source from single manufacturer. 

C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for 
panelboards including clearances between panelboards and adjacent surfaces and 
other items.  Comply with indicated maximum dimensions. 
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D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

E. Comply with NEMA PB 1. 

F. Comply with NFPA 70. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Remove loose packing and flammable materials from inside panelboards; install 
temporary electric heating (250 W per panelboard) to prevent condensation. 

B. Handle and prepare panelboards for installation according to NECA 407 or NEMA PB 1 
as applicable. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations: 

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, 
wet work in spaces is complete and dry, work above panelboards is complete, 
and temporary HVAC system is operating and maintaining ambient temperature 
and humidity conditions at occupancy levels during the remainder of the 
construction period. 

2. Rate equipment for continuous operation under the following conditions unless 
otherwise indicated: 

a. Ambient Temperature:  Not exceeding 23 deg F to 104 deg F. 
b. Altitude:  Not exceeding 6600 feet. 

B. Service Conditions:  NEMA PB 1, usual service conditions, as follows: 

1. Ambient temperatures within limits specified. 
2. Altitude not exceeding 6600 feet. 

1.8 COORDINATION 

A. Coordinate layout and installation of panelboards and components with other 
construction that penetrates walls or is supported by them, including electrical and 
other types of equipment, raceways, piping, encumbrances to workspace clearance 
requirements, and adjacent surfaces.  Maintain required workspace clearances and 
required clearances for equipment access doors and panels. 
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1.9 WARRANTY 

1. Warranty Period:  One year from date of Substantial Completion. 

1.10 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Keys:  Four spares for each type of panelboard cabinet lock. 
2. Circuit Breakers Including GFCI and Ground Fault Equipment Protection (GFEP) 

Types:  Two spares for each panelboard. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PANELBOARDS 

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces 
defined in Division 26 Section "Noise and Vibration Controls for Electrical Systems." 

B. Enclosures:  Flush- and surface-mounted cabinets. 

1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations:  NEMA 250, Type 1. 
b. Outdoor Locations:  NEMA 250, Type 3R. 
c. Kitchen or Wash-Down Areas:  NEMA 250, Type 4X, stainless steel. 
d. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4. 
e. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive 

Liquids:  NEMA 250, Type 5. 

2. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, 
match box dimensions; for flush-mounted fronts, overlap box. 

3. Finishes: 

a. Panels and Trim:  Steel and galvanized steel, factory finished immediately 
after cleaning and pretreating with manufacturer's standard two-coat, 
baked-on finish consisting of prime coat and thermosetting topcoat. 

b. Back Boxes:  Same finish as panels and trim. 

4. Directory Card:  Inside panelboard door, mounted in metal frame with transparent 
protective cover. 

C. Incoming Mains Location:  Top or Bottom as indicated or required. 

D. Phase, Neutral, and Ground Buses: 
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1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment 

grounding conductors; bonded to box. 
3. Isolated Ground Bus:  Adequate for branch-circuit isolated ground conductors; 

insulated from box. 
4. Extra-Capacity Neutral Bus:  Neutral bus rated 200 percent of phase bus and UL 

listed as suitable for nonlinear loads. 

E. Conductor Connectors:  Suitable for use with conductor material and sizes. 

1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Main and Neutral Lugs:  Mechanical type. 
3. Ground Lugs and Bus-Configured Terminators:  Mechanical type. 
4. Feed-Through Lugs:  Mechanical type, suitable for use with conductor material.  

Locate at opposite end of bus from incoming lugs or main device. 
5. Subfeed (Double) Lugs:  Mechanical type suitable for use with conductor 

material. 
6. Gutter-Tap Lugs:  Mechanical type suitable for use with conductor material.  

Locate at same end of bus as incoming lugs or main device. 
7. Extra-Capacity Neutral Lugs:  Rated 200 percent of phase lugs mounted on 

extra-capacity neutral bus. 

F. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary 
appurtenances required for future installation of devices. 

G. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-
circuit current available at terminals. 

2.2 DISTRIBUTION PANELBOARDS 

A. Manufacturers:  Subject to compliance with requirements, provide product by owner’s 
preferred vendor: 
1. Square D; a brand of Schneider Electric. No substitutions.  

B. Panelboards:  NEMA PB 1, power and feeder distribution type. 

C. Mains:  Circuit breaker or Lugs only as indicated on panelboard schedules. 

D. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 
125 A:  Bolt-on circuit breakers; plug-in circuit breakers where individual positive-
locking device requires mechanical release for removal. 

2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Manufacturers:  Subject to compliance with requirements, provide product by owner’s 
preferred vendor: 
1. Square D; a brand of Schneider Electric. No substitutions. 



McMillan Pazdan Smith Architecture 
MPS Project No. 020420.00  

Spartanburg District Five 
James F. Byrnes High School 

Phase 2 - Academic Wing Addition 
Duncan, South Carolina 

 

  

26 24 16 - PANELBOARDS 
Page 6 of 9   

B. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type. 

C. Mains:  Circuit breaker or lugs only. 

D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without 
disturbing adjacent units. 

E. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike. 

2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Manufacturers:  Subject to compliance with requirements, provide product indicated on 
Drawings or comparable product by owner’s preferred vendor: 
1. Square D; a brand of Schneider Electric. 

B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity 
to meet available fault currents. 

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level 
overloads, and instantaneous magnetic trip element for short circuits.  Adjustable 
magnetic trip setting for circuit-breaker frame sizes 250 A and larger. 

2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-
mounted, field-adjustable trip setting. 

3. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or 
field-replicable electronic trip; and the following field-adjustable settings: 

a. Instantaneous trip. 
b. Long- and short-time pickup levels. 
c. Long- and short-time time adjustments. 
d. Ground-fault pickup level, time delay, and I2t response. 

4. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-
fault protection (6-mA trip). 

5. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B ground-
fault protection (30-mA trip). 

6. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers:  Comply with UL 1699; 
120/240-V, single-pole configuration. 

7. Molded-Case Circuit-Breaker (MCCB) Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 
b. Lugs:  Mechanical style, suitable for number, size, trip ratings, and 

conductor materials. 
c. Application Listing:  Appropriate for application; Type SWD for switching 

fluorescent lighting loads; Type HID for feeding fluorescent and high-
intensity discharge (HID) lighting circuits. 

d. Ground-Fault Protection:  Integrally mounted relay and trip unit with 
adjustable pickup and time-delay settings, push-to-test feature, and 
ground-fault indicator. 
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e. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 75 
percent of rated voltage. 

f. Auxiliary Contacts:  One SPDT switch with "a" and "b" contacts; "a" 
contacts mimic circuit-breaker contacts and "b" contacts operate in reverse 
of circuit-breaker contacts. 

g. Multipole units enclosed in a single housing or factory assembled to 
operate as a single unit. 

h. Handle Padlocking Device:  Fixed attachment, for locking circuit-breaker 
handle in on or off position. 

i. Handle Clamp:  Loose attachment, for holding circuit-breaker handle in on 
position. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Receive, inspect, handle, and store panelboards according to NECA 407 or 
NEMA PB 1.1 as applicable. 

B. Examine panelboards before installation.  Reject panelboards that are damaged or 
rusted or have been subjected to water saturation. 

C. Examine elements and surfaces to receive panelboards for compliance with installation 
tolerances and other conditions affecting performance of the Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install panelboards and accessories according to NECA 407 or NEMA PB 1.1 as 
applicable. 

B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets 
and temporary blocking of moving parts from panelboards. 

C. Comply with mounting and anchoring requirements specified in Division 26 Section 
"Vibration and Seismic Controls for Electrical Systems." 

D. Mount top of trim 78 inches (1981 mm) above finished floor unless otherwise indicated, 
except increase up to a maximum of 90 inches if required by height of panelboard. 

E. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed 
panelboards with fronts uniformly flush with wall finish and mating with back box. 

F. Install overcurrent protective devices and controllers not already factory installed. 

1. Set field-adjustable, circuit-breaker trip ranges. 
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G. Install filler plates in unused spaces. 

H. Stub four 1-inch empty conduits from each and every panelboard into accessible 
ceiling space or space designated to be ceiling space in the future.  Stub four 1-inch 
empty conduits into raised floor space or below slab not on grade. 

I. Stub four 1-inch empty conduits (one on each side of each building) from each and 
every panelboard underground to an accessible spot outside the building for future 
use.  Mark each location with permanent flush in grade marker. 

J. Arrange conductors in gutters into groups and bundle and wrap with wire ties after 
completing load balancing. 

K. Comply with NECA 1. 

3.3 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs complying with Division 26 Section "Identification for Electrical Systems." 

B. Create a directory to indicate installed circuit loads after balancing panelboard loads; 
incorporate Owner's final room designations.  Obtain approval before installing.  Use a 
computer or typewriter to create directory; handwritten directories are not acceptable. 

C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with 
requirements for identification specified in Division 26 Section "Identification for 
Electrical Systems." 

D. Device Nameplates:  Label each branch circuit device in distribution panelboards with 
a nameplate complying with requirements for identification specified in Division 26 
Section "Identification for Electrical Systems." 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service 
representative to inspect components, assemblies, and equipment installations, 
including connections, and to assist in testing. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each panelboard bus, component, connecting 
supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 
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1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

3. Perform the following infrared scan tests and inspections and prepare reports: 

a. Initial Infrared Scanning:  After Substantial Completion, but not more than 
60 days after Final Acceptance, perform an infrared scan of each 
panelboard.  Remove front panels so joints and connections are accessible 
to portable scanner. 

b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan 
of each panelboard 11 months after date of Substantial Completion. 

c. Instruments and Equipment: 

1) Use an infrared scanning device designed to measure temperature or 
to detect significant deviations from normal values.  Provide 
calibration record for device. 

D. Panelboards will be considered defective if they do not pass tests and inspections. 

E. Prepare tests and inspection reports, including a certified report that identifies 
panelboards included and that describes scanning results.  Include notation of 
deficiencies detected, remedial action taken, and observations after remedial action. 

3.5 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

B. Set field-adjustable circuit-breaker trip ranges as indicated.] 

3.6 PROTECTION 

A. Temporary Heating:  Apply temporary heat to maintain temperature according to 
manufacturer's written instructions. 

END OF SECTION 26 24 16 
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SECTION 26 27 26 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Twist-locking receptacles. 
3. Wall-box motion sensors. 
4. Isolated-ground receptacles. 
5. Snap switches and wall-box dimmers. 
6. Communications outlets. 
7. Pendant cord-connector devices. 
8. Cord and plug sets. 
9. Floor service outlets, and multioutlet assemblies. 

B. Related Sections include the following: 

1. Division 27 Section "Communications Horizontal Cabling" for workstation outlets. 

1.3 DEFINITIONS 

A. EMI:  Electromagnetic interference. 

B. GFCI:  Ground-fault circuit interrupter. 

C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor. 

D. RFI:  Radio-frequency interference. 

E. UTP:  Unshielded twisted pair. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  List of legends and description of materials and process used for 
premarking wall plates. 
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C. Samples:  One for each type of device and wall plate specified, in each color specified. 

D. Field quality-control test reports. 

E. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' 
packing label warnings and instruction manuals that include labeling conditions. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of wiring device and associated wall plate 
through one source from a single manufacturer.  Insofar as they are available, obtain 
all wiring devices and associated wall plates from a single manufacturer and one 
source. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

C. Comply with NFPA 70. 

1.6 COORDINATION 

A. Receptacles for Owner-Furnished Equipment:  Match plug configurations. 

1. Cord and Plug Sets:  Match equipment requirements. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles: 

1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper). 
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
3. Leviton Mfg. Company Inc. (Leviton). 
4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour). 

2.2 STRAIGHT BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 
configuration 5-20R, and UL 498 and Federal Specification W-C-596.  

B. See Editing Instruction No. 1 in the Evaluations for cautions about naming 
manufacturers and products.  Retain one of two subparagraphs and list of 
manufacturers below.  See Division 01 Section "Product Requirements." 
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1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; 5351 (single), 5352 (duplex). 
b. Hubbell; HBL5351 (single), CR5352 (duplex). 
c. Leviton; 5891 (single), 5352 (duplex). 
d. Pass & Seymour; 5361 (single), 5362 (duplex). 

C. Isolated-Ground, Duplex Convenience Receptacles, 125 V, 20 A:  Comply with 
NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498 and Federal Specification 
W-C-596. 

1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Hubbell; CR 5253IG. 
b. Leviton; 5362-IG. 
c. Pass & Seymour; IG5362. 

2. Description:  Straight blade; equipment grounding contacts shall be connected 
only to the green grounding screw terminal of the device and with inherent 
electrical isolation from mounting strap.  Isolation shall be integral to receptacle 
construction and not dependent on removable parts. 

2.3 GFCI RECEPTACLES 

A. General Description:  Straight blade, non-feed-through type.  Comply with 
NEMA WD 1, NEMA WD 6, UL 498, Federal Specification W-C-596 and UL 943, 
Class A, and include indicator light that is lighted when device is tripped. Must have 
self-test feature, ensuring ground fault protection. If ground fault protection is 
compromised, power to the receptacle must be discontinued. 

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 

1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; GF20. 
b. Pass & Seymour; 2097. 

C. Isolated-Ground, Duplex Surge Protective Devices - Convenience Receptacles: 

1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; IG5362BLS. 
b. Hubbell; IG5362SA. 
c. Leviton; 5380-IG. 
d. Pas & Seymour; IG5362BLSP 
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2. Description:  Straight blade, 125 V, 20 A; NEMA WD 6 configuration 5-20R.  
Equipment grounding contacts shall be connected only to the green grounding 
screw terminal of the device and with inherent electrical isolation from mounting 
strap.  Isolation shall be integral to receptacle construction and not dependent on 
removable parts. 

2.4 TWIST-LOCKING RECEPTACLES 

A. Single Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, 
NEMA WD 6 configuration L5-20R, and UL 498. 

1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; L520R. 
b. Hubbell; HBL2310. 
c. Leviton; 2310. 
d. Pass & Seymour; L520-R. 

B. Isolated-Ground, Single Convenience Receptacles, 125 V, 20 A: 

1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Hubbell; IG2310. 
b. Leviton; 2310-IG. 

2. Description:  Comply with NEMA WD 1, NEMA WD 6 configuration L5-20R, and 
UL 498.  Equipment grounding contacts shall be connected only to the green 
grounding screw terminal of the device and with inherent electrical isolation from 
mounting strap.  Isolation shall be integral to receptacle construction and not 
dependent on removable parts. 

2.5 PENDANT CORD-CONNECTOR DEVICES 

A. Description:  Matching, locking-type plug and receptacle body connector; NEMA WD 6 
configurations L5-20P and L5-20R, heavy-duty grade. 

1. Body:  Nylon with screw-open cable-gripping jaws and provision for attaching 
external cable grip. 
a. L520P Plug:  Pass & Seymour L520P 
b. L520R Connector:  Pass & Seymour L520C 

 

2. External Cable Grip:  Woven wire-mesh type made of high-strength galvanized-
steel wire strand, matched to cable diameter, and with attachment provision 
designed for corresponding connector. 
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2.6 CORD AND PLUG SETS 

A. Description:  Match voltage and current ratings and number of conductors to 
requirements of equipment being connected. 

1. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; 
with green-insulated grounding conductor and equipment-rating ampacity plus a 
minimum of 30 percent. 

2. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle 
type for connection. 

2.7 SNAP SWITCHES 

A. Comply with NEMA WD 1, UL 20 and Federal Specification W-C-596.  

B. Switches, 120/277 V, 20 A: 

1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four 
way). 

b. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), 
CS1224 (four way). 

c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-
2 (four way). 

d. Pass & Seymour; CSB20AC1 (single pole), CSB20AC2 (two pole), 
CSB20AC3 (three way), CSB20AC4 (four way). 

C. Pilot Light Switches, 20 A: 

1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; 2221PL for 120 V and 277 V. 
b. Hubbell; HPL1221PL for 120 V and 277 V. 
c. Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V. 
d. Pass & Seymour; PS20AC1RPL for 120 V, PS20AC1RPL7 for 277V. 

2. Description:  Single pole, with neon-lighted handle, illuminated when switch is 
"ON." 

D. Key-Operated Switches, 120/277 V, 20 A: 

1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; 2221L. 
b. Hubbell; HBL1221L. 
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c. Leviton; 1221-2L. 
d. Pass & Seymour; PS20AC1-L. 

2. Description:  Single pole, with factory-supplied key in lieu of switch handle. 

E. Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 120/277 V, 
20 A; for use with mechanically held lighting contactors. 

1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; 1995. 
b. Hubbell; HBL1557. 
c. Leviton; 1257. 
d. Pass & Seymour; 1251. 

F. Key-Operated, Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 
120/277 V, 20 A; for use with mechanically held lighting contactors, with factory-
supplied key in lieu of switch handle. 

1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; 1995L. 
b. Hubbell; HBL1557L. 
c. Leviton; 1257L. 
d. Pass & Seymour; 1251L. 

2.8 WALL-BOX DIMMERS 

A. Dimmer Switches:  Modular, full-wave, solid-state units with integral, quiet on-off 
switches, with audible frequency and EMI/RFI suppression filters. 

B. Control:  Continuously adjustable slider; with single-pole or three-way switching.  
Comply with UL 1472. 

2.9 OCCUPANCY SENSORS 

A. Wall-Switch Sensors: 

1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following: 
 
a. Watt Stopper, The 

2. Description:  Adaptive-technology type, 120/277 V, adjustable time delay up to 
20 minutes, 180-degree field of view, with a minimum coverage area of 900 sq. 
ft. (84 sq. m). 
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B. Long-Range Wall-Switch Sensors: 

1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following: 

 
a. Watt Stopper (The); DT-200. 

2. Description:  Dual technology, with both passive-infrared- and ultrasonic-type 
sensing, 120/277 V, adjustable time delay up to 30 minutes, 110-degree field of 
view, and a minimum coverage area of 1200 sq. ft. (111 sq. m). 

C. Wide-Range Wall-Switch Sensors: 

1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following: 

 
a. Watt Stopper (The); CX-100-3. 

2. Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30 
minutes, 150-degree field of view, with a minimum coverage area of 1200 sq. ft. 
(111 sq. m). 

2.10 WALL PLATES 

A. Single and combination types to match corresponding wiring devices. 

1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material for Finished Spaces:  satin-finished stainless steel 0.04-inch- (1-mm-) 

thick (oversized). 
3. Material for Unfinished Spaces:  Galvanized steel. 
4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and 

listed and labeled for use in "wet locations." 

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R 
weather-resistant die-cast aluminum or thermoplastic with lockable cover. 

2.11 FLOOR SERVICE FITTINGS 

A. Type:  Modular, flush-type, dual-service units suitable for wiring method used. 

B. Compartments:  Barrier separates power from voice and data communication cabling. 

C. Service Plate:  Rectangular, die-cast aluminum with satin finish. 

D. Power Receptacle:  NEMA WD 6 configuration 5-20R, gray finish, unless otherwise 
indicated. 



McMillan Pazdan Smith Architecture 
MPS Project No. 020420.00  

Spartanburg District Five 
James F. Byrnes High School 

Phase 2 - Academic Wing Addition 
Duncan, South Carolina 

  
 

  

26 27 26 – WIRING DEVICES 
Page 8 of 10   

E. Voice and Data Communication Outlet:  Two modular, keyed, color-coded, RJ-45 
Category 6 jacks for UTP cable. 

2.12 MULTIOUTLET ASSEMBLIES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Hubbell Incorporated; Wiring Device-Kellems. 
2. Wiremold Company (The). 

B. Components of Assemblies:  Products from a single manufacturer designed for use as 
a complete, matching assembly of raceways and receptacles. 

C. Raceway Material:  Metal, with manufacturer's standard finish. 

D. Wire:  No. 12 AWG. 

2.13 FINISHES 

A. Color:  Wiring device catalog numbers in Section Text do not designate device color. 

1. Wiring Devices Connected to Normal Power System:  As selected by Architect, 
unless otherwise indicated or required by NFPA 70 or device listing. 

2. Wiring Devices Connected to UPS Power System:  Red. 
3. Isolated-Ground Receptacles:  As specified above, with orange triangle on face. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including the mounting heights listed in that standard, unless 
otherwise noted. 

B. Coordination with Other Trades: 

1. Take steps to insure that devices and their boxes are protected.  Do not place 
wall finish materials over device boxes and do not cut holes for boxes with 
routers that are guided by riding against outside of the boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, 
concrete, dust, paint, and other material that may contaminate the raceway 
system, conductors, and cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross 
a joint unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 
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C. Conductors: 

1. Do not strip insulation from conductors until just before they are spliced or 
terminated on devices. 

2. Strip insulation evenly around the conductor using tools designed for the 
purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded 
wire. 

3. The length of free conductors at outlets for devices shall meet provisions of 
NFPA 70, Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign 

matter. 
c. Pigtailing existing conductors is permitted provided the outlet box is large 

enough. 

D. Device Installation: 

1. Replace all devices that have been in temporary use during construction or that 
show signs that they were installed before building finishing operations were 
complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to 
connect conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until 
the last possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches 
(152 mm) in length. 

5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap 
solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw. 

6. Use a torque screwdriver when a torque is recommended or required by the 
manufacturer. 

7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, 
splice No. 12 AWG pigtails for device connections. 

8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to 

hold device mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles down, and on horizontally 
mounted receptacles to the right. 

F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and 
remount outlet boxes when standard device plates do not fit flush or do not cover rough 
wall opening. 

G. Dimmers: 

1. Install dimmers within terms of their listing. 
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2. Verify that dimmers used for fan speed control are listed for that application. 
3. Install unshared neutral conductors on line and load side of dimmers according to 

manufacturers' device listing conditions in the written instructions. 

H. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension 
vertical and with grounding terminal of receptacles on top.  Group adjacent switches 
under single, multigang wall plates. 

I. Adjust locations of floor service outlets to suit arrangement of partitions and 
furnishings. 

3.2 IDENTIFICATION 

A. Comply with Division 26 Section "Identification for Electrical Systems." 

1. Receptacles:  Identify panelboard and circuit number from which served.  Use 
hot, stamped or engraved machine printing with white-filled lettering on face of 
plate, and durable wire markers or tags inside outlet boxes. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 
1. Test Instruments:  Use instruments that comply with UL 1436. 
2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital 

readout or illuminated LED indicators of measurement. 

B. Tests for Convenience Receptacles: 

1. Line Voltage:  Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not 

acceptable. 
3. Ground Impedance:  Values of up to 2 ohms are acceptable. 
4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely 

mounted. 
6. The tests shall be diagnostic, indicating damaged conductors, high resistance at 

the circuit breaker, poor connections, inadequate fault current path, defective 
devices, or similar problems.  Correct circuit conditions, remove malfunctioning 
units and replace with new ones, and retest as specified above. 

END OF SECTION 26 27 26 
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SECTION 26 28 13 - FUSES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Cartridge fuses rated 600-V ac and less for use in control circuits, enclosed 
switches, and enclosed controllers. 

2. Spare-fuse cabinets. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, 
material, dimensions, descriptions of individual components, and finishes for spare-
fuse cabinets. Include the following for each fuse type indicated: 

1. Ambient Temperature Adjustment Information:  If ratings of fuses have been 
adjusted to accommodate ambient temperatures, provide list of fuses with 
adjusted ratings. 

a. For each fuse having adjusted ratings, include location of fuse, original fuse 
rating, local ambient temperature, and adjusted fuse rating. 

b. Provide manufacturer's technical data on which ambient temperature 
adjustment calculations are based. 

2. Dimensions and manufacturer's technical data on features, performance, 
electrical characteristics, and ratings. 

B. Operation and Maintenance Data:  For fuses to include in emergency, operation, and 
maintenance manuals.  In addition to items specified in Division 01 Section "Operation 
and Maintenance Data," include the following: 

1. Ambient temperature adjustment information. 
2. Current-limitation curves for fuses with current-limiting characteristics. 
3. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse.  Submit 
on translucent log-log graph paper. 
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4. Coordination charts and tables and related data. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain fuses, for use within a specific product or circuit, from 
single source from single manufacturer. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

C. Comply with NEMA FU 1 for cartridge fuses. 

D. Comply with NFPA 70. 

1.5 PROJECT CONDITIONS 

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F 
(5 deg C) or more than 100 deg F (38 deg C), apply manufacturer's ambient 
temperature adjustment factors to fuse ratings. 

1.6 COORDINATION 

A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum 
fuse size and with system short-circuit current levels. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no 
fewer than two of each size and type. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Cooper Bussmann, Inc. 
2. Edison Fuse, Inc. 
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3. Ferraz Shawmut, Inc. 
4. Littelfuse, Inc. 

2.2 CARTRIDGE FUSES 

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings 
consistent with circuit voltages. 

2.3 SPARE-FUSE CABINET 

A. Characteristics:  Wall-mounted steel unit with full-length, recessed piano-hinged door 
and key-coded cam lock and pull. 

1. Size:  Adequate for storage of spare fuses specified with 15 percent spare 
capacity minimum. 

2. Finish:  Gray, baked enamel. 
3. Identification:  "SPARE FUSES" in 1-1/2-inch- (38-mm-) high letters on exterior of 

door. 
4. Fuse Pullers:  For each size of fuse, where applicable and available, from fuse 

manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fuses before installation.  Reject fuses that are moisture damaged or 
physically damaged. 

B. Examine holders to receive fuses for compliance with installation tolerances and other 
conditions affecting performance, such as rejection features. 

C. Examine utilization equipment nameplates and installation instructions.  Install fuses of 
sizes and with characteristics appropriate for each piece of equipment. 

D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be 
applied to fuse ratings. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 FUSE APPLICATIONS 

A. Cartridge Fuses: 

1. Service Entrance:  Class RK1, time delay. 
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2. Feeders:  Class RK1, time delay. 
3. Motor Branch Circuits:  Class RK1, time delay. 
4. Other Branch Circuits:  Class RK1, time delay] or Class RK5, time delay. 
5. Control Circuits:  Class CC, time delay. 

3.3 INSTALLATION 

A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without 
removing fuse. 

B. Install spare-fuse cabinet(s). 

3.4 IDENTIFICATION 

A. Install labels complying with requirements for identification specified in Division 26 
Section "Identification for Electrical Systems" and indicating fuse replacement 
information on inside door of each fused switch and adjacent to each fuse block, 
socket, and holder. 

END OF SECTION 26 28 13 
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SECTION 26 28 16 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and other Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fusible switches. 
2. Nonfusible switches. 
3. Molded-case circuit breakers (MCCBs). 
4. Enclosures. 

1.3 DEFINITIONS 

A. NC:  Normally closed. 

B. NO:  Normally open. 

C. SPDT:  Single pole, double throw. 

1.4 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Enclosed switches and circuit breakers shall withstand the 
effects of earthquake motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified and the 
unit will be fully operational after the seismic event." 

1.5 SUBMITTALS 

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and 
component indicated.  Include dimensioned elevations, sections, weights, and 
manufacturers' technical data on features, performance, electrical characteristics, 
ratings, accessories, and finishes. 
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1. Enclosure types and details for types other than NEMA 250, Type 1. 
2. Current and voltage ratings. 
3. Short-circuit current ratings (interrupting and withstand, as appropriate). 
4. Detail features, characteristics, ratings, and factory settings of individual 

overcurrent protective devices, accessories, and auxiliary components. 
5. Include time-current coordination curves (average melt) for each type and rating 

of overcurrent protective device; include selectable ranges for each type of 
overcurrent protective device. 

B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, 
sections, details, and attachments to other work. 

1. Wiring Diagrams:  For power, signal, and control wiring. 

C. Qualification Data:  For qualified testing agency. 

D. Seismic Qualification Certificates:  For enclosed switches and circuit breakers, 
accessories, and components, from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

E. Field quality-control reports. 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that 

comply with requirements. 

F. Manufacturer's field service report. 

G. Operation and Maintenance Data:  For enclosed switches and circuit breakers to 
include in emergency, operation, and maintenance manuals.  In addition to items 
specified in Division 01 Section "Operation and Maintenance Data," include the 
following: 

1. Manufacturer's written instructions for testing and adjusting enclosed switches 
and circuit breakers. 

2. Time-current coordination curves (average melt) for each type and rating of 
overcurrent protective device; include selectable ranges for each type of 
overcurrent protective device. 
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1.6 QUALITY ASSURANCE 

A. Source Limitations:  Obtain enclosed switches and circuit breakers, overcurrent 
protective devices, components, and accessories, within same product category, from 
single source from single manufacturer. 

B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for 
enclosed switches and circuit breakers, including clearances between enclosures, and 
adjacent surfaces and other items.  Comply with indicated maximum dimensions. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

D. Comply with NFPA 70. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Rate equipment for continuous operation under the 
following conditions unless otherwise indicated: 

1. Ambient Temperature:  Not less than minus 22 deg F (minus 30 deg C) and not 
exceeding 104 deg F (40 deg C). 

2. Altitude:  Not exceeding 6600 feet (2010 m). 

1.8 COORDINATION 

A. Coordinate layout and installation of switches, circuit breakers, and components with 
equipment served and adjacent surfaces.  Maintain required workspace clearances 
and required clearances for equipment access doors and panels. 

1.9 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no 
fewer than three of each size and type. 

2. Fuse Pullers:  Two for each size and type. 

PART 2 - PRODUCTS 

2.1 FUSIBLE SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, provide products by: 
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1. Square D; a brand of Schneider Electric. 

B. Type HD, Heavy Duty, Single Throw, 240 or 600-V ac, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate indicated 
fuses, lockable handle with capability to accept three padlocks, and interlocked with 
cover in closed position. 

C. Accessories: 

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum 
ground conductors. 

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and 
bonded; labeled for copper and aluminum neutral conductors. 

3. Isolated Ground Kit:  Internally mounted; insulated, capable of being grounded 
and bonded; labeled for copper and aluminum neutral conductors. 

4. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are 
specified. 

5. Auxiliary Contact Kit:  One NO/NC (Form "C") auxiliary contact(s), arranged to 
activate before switch blades open. 

6. Lugs:  Mechanical type, suitable for number, size, and conductor material. 
7. Service-Rated Switches:  Labeled for use as service equipment. 

2.2 NONFUSIBLE SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, provide products by: 
1. Square D; a brand of Schneider Electric. 

B. Type HD, Heavy Duty, Single Throw, 240 or 600-V ac, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept three 
padlocks, and interlocked with cover in closed position. 

C. Accessories: 

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum 
ground conductors. 

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and 
bonded; labeled for copper and aluminum neutral conductors. 

3. Isolated Ground Kit:  Internally mounted; insulated, capable of being grounded 
and bonded; labeled for copper and aluminum neutral conductors. 

4. Auxiliary Contact Kit:  One NO/NC (Form "C") auxiliary contact(s), arranged to 
activate before switch blades open. 

5. Lugs:  Mechanical type, suitable for number, size, and conductor material. 

2.3 ENCLOSURES 

A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and 
UL 50, to comply with environmental conditions at installed location. 
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1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1. 
2. Outdoor Locations:  NEMA 250, Type 3R. 
3. Kitchen or Wash-Down Areas:  NEMA 250, Type 4X stainless steel. 
4. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4. 
5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  

NEMA 250, Type 12. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for 
compliance with installation tolerances and other conditions affecting performance of 
the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height 
unless otherwise indicated. 

B. Comply with mounting and anchoring requirements specified in Division 26 Section 
"Vibration and Seismic Controls for Electrical Systems." 

C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets 
and temporary blocking of moving parts from enclosures and components. 

D. Install fuses in fusible devices. 

E. Comply with NECA 1. 

3.3 IDENTIFICATION 

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; 
provide warning signs. 

2. Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 
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1. Manufacturer's Field Service:  Engage a factory-authorized service 
representative to inspect components, assemblies, and equipment installations, 
including connections, and to assist in testing. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each enclosed switch and circuit breaker, 
component, connecting supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

3. Perform the following infrared scan tests and inspections and prepare reports: 

a. Initial Infrared Scanning:  After Substantial Completion, but not more than 
60 days after Final Acceptance, perform an infrared scan of each enclosed 
switch and circuit breaker.  Remove front panels so joints and connections 
are accessible to portable scanner. 

b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan 
of each enclosed switch and circuit breaker 11 months after date of 
Substantial Completion. 

c. Instruments and Equipment:  Use an infrared scanning device designed to 
measure temperature or to detect significant deviations from normal 
values.  Provide calibration record for device. 

4. Test and adjust controls, remote monitoring, and safeties.  Replace damaged 
and malfunctioning controls and equipment. 

D. Enclosed switches and circuit breakers will be considered defective if they do not pass 
tests and inspections. 

E. Prepare tests and inspection reports, including a certified report that identifies enclosed 
switches and circuit breakers and that describes scanning results.  Include notation of 
deficiencies detected, remedial action taken, and observations after remedial action. 

3.5 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

END OF SECTION 26 28 16 
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SECTION 26 29 13 - ENCLOSED CONTROLLERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section includes the following enclosed controllers rated 600 V and less: 

1. Full-voltage manual. 
2. Full-voltage magnetic. 

1.3 DEFINITIONS 

A. CPT:  Control power transformer. 

B. MCCB:  Molded-case circuit breaker. 

C. MCP:  Motor circuit protector. 

D. N.C.:  Normally closed. 

E. N.O.:  Normally open. 

F. OCPD:  Overcurrent protective device. 

1.4 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Enclosed controllers shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified and the 
unit will be fully operational after the seismic event." 



McMillan Pazdan Smith Architecture 
MPS Project No. 020420.00  

Spartanburg District Five 
James F. Byrnes High School 

Phase 2 - Academic Wing Addition 
Duncan, South Carolina 

 

  

26 29 13- ENCLOSED CONTROLLERS 
Page 2 of 10   

1.5 SUBMITTALS 

A. Product Data:  For each type of enclosed controller.  Include manufacturer's technical 
data on features, performance, electrical characteristics, ratings, and enclosure types 
and finishes. 

B. Shop Drawings:  For each enclosed controller.  Include dimensioned plans, elevations, 
sections, details, and required clearances and service spaces around controller 
enclosures. 

1. Show tabulations of the following: 

a. Each installed unit's type and details. 
b. Factory-installed devices. 
c. Nameplate legends. 
d. Short-circuit current rating of integrated unit. 
e. Features, characteristics, ratings, and factory settings of individual OCPDs 

in combination controllers. 

2. Wiring Diagrams:  For power, signal, and control wiring. 

C. Qualification Data:  For qualified testing agency. 

D. Seismic Qualification Certificates:  For enclosed controllers, accessories, and 
components, from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

E. Field quality-control reports. 

F. Operation and Maintenance Data:  For enclosed controllers to include in emergency, 
operation, and maintenance manuals.  In addition to items specified in Division 01 
Section "Operation and Maintenance Data," include the following: 

1. Routine maintenance requirements for enclosed controllers and installed 
components. 

2. Manufacturer's written instructions for testing and adjusting circuit breaker and 
MCP trip settings. 

3. Manufacturer's written instructions for setting field-adjustable overload relays. 

G. Load-Current and Overload-Relay Heater List:  Compile after motors have been 
installed, and arrange to demonstrate that selection of heaters suits actual motor 
nameplate full-load currents. 
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H. Load-Current and List of Settings of Adjustable Overload Relays:  Compile after motors 
have been installed, and arrange to demonstrate that switch settings for motor running 
overload protection suit actual motors to be protected. 

1.6 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Comply with NFPA 70. 

C. IEEE Compliance:  Fabricate and test enclosed controllers according to IEEE 344 to 
withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls 
for Electrical Systems." 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store enclosed controllers indoors in clean, dry space with uniform temperature to 
prevent condensation.  Protect enclosed controllers from exposure to dirt, fumes, 
water, corrosive substances, and physical damage. 

B. If stored in areas subject to weather, cover enclosed controllers to protect them from 
weather, dirt, dust, corrosive substances, and physical damage.  Remove loose 
packing and flammable materials from inside controllers; install temporary electric 
heating, with at least 250 W per controller. 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations:  Rate equipment for continuous operation under the 
following conditions unless otherwise indicated: 

1. Ambient Temperature:  Not less than minus 22 deg F (minus 30 deg C) and not 
exceeding 104 deg F (40 deg C). 

2. Altitude:  Not exceeding 6600 feet (2010 m). 

1.9 COORDINATION 

A. Coordinate layout and installation of enclosed controllers with other construction 
including conduit, piping, equipment, and adjacent surfaces.  Maintain required 
workspace clearances and required clearances for equipment access doors and 
panels. 
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1.10 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Fuses for Fused Switches:  Equal to 10 percent of quantity installed for each size 
and type, but no fewer than three of each size and type. 

2. Control Power Fuses:  Equal to 10 percent of quantity installed for each size and 
type, but no fewer than two of each size and type. 

3. Indicating Lights:  Two of each type and color installed. 
4. Auxiliary Contacts:  Furnish one spare(s) for each size and type of magnetic 

controller installed. 
5. Power Contacts:  Furnish three spares for each size and type of magnetic 

contactor installed. 
6. Control Power Transformers:  Furnish two spares for each size and type of 

magnetic controller installed. 

PART 2 - PRODUCTS 

2.1 FULL-VOLTAGE CONTROLLERS 

A. General Requirements for Full-Voltage Controllers:  Comply with NEMA ICS 2, general 
purpose, Class A. 

B. Motor-Starting Switches:  "Quick-make, quick-break" toggle or push-button action; 
marked to show whether unit is off or on. 

1. Manufacturers:  Subject to compliance with requirements, provide product by 
owner’s preferred vendor: 
a. Square D; a brand of Schneider Electric. 

2. Configuration:  Nonreversing. 
3. Surface mounting. 
4. One red pilot light. 

C. Fractional Horsepower Manual Controllers:  "Quick-make, quick-break" toggle or push-
button action; marked to show whether unit is off, on, or tripped. 

1. Manufacturers:  Subject to compliance with requirements, provide product by 
owner’s preferred vendor: 
a. Square D; a brand of Schneider Electric. 

2. Configuration:  Nonreversing. 
3. Overload Relays:  Inverse-time-current characteristics; NEMA ICS 2, Class 10 

tripping characteristics; heaters matched to nameplate full-load current of actual 
protected motor; external reset push button; bimetallic type. 

4. Flush or Surface mounting as appropriate. 
5. Red pilot light. 
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D. Integral Horsepower Manual Controllers:  "Quick-make, quick-break" toggle or push-
button action; marked to show whether unit is off, on, or tripped. 
1. Manufacturers:  Subject to compliance with requirements, provide product by 

owner’s preferred vendor: 
a. Square D; a brand of Schneider Electric. 

2. Configuration:  Nonreversing. 
3. Overload Relays:  Inverse-time-current characteristics; NEMA ICS 2, Class 10 

tripping characteristics; heaters and sensors in each phase, matched to 
nameplate full-load current of actual protected motor and having appropriate 
adjustment for duty cycle; external reset push button; bimetallic type. 

4. Flush or Surface mounting as appropriate. 
5. Red pilot light. 
6. One N.O. and one N.C. auxiliary contact. 

E. Magnetic Controllers:  Full voltage, across the line, electrically held. 
1. Manufacturers:  Subject to compliance with requirements, provide product by 

owner’s preferred vendor: 
a. Square D; a brand of Schneider Electric. 

2. Configuration:  Nonreversing. 
3. Contactor Coils:  Pressure-encapsulated type with coil transient suppressors. 

a. Operating Voltage:  Depending on contactor NEMA size and line-voltage 
rating, manufacturer's standard matching control power or line voltage. 

4. Power Contacts:  Totally enclosed, double-break, silver-cadmium oxide; 
assembled to allow inspection and replacement without disturbing line or load 
wiring. 

5. Control Circuits:  120-V ac; obtained from integral CPT, with primary and 
secondary fuses, with CPT of sufficient capacity to operate integral devices and 
remotely located pilot, indicating, and control devices. 

a. CPT Spare Capacity:  50 VA. 

6. Solid-State Overload Relay: 

a. Switch or dial selectable for motor running overload protection. 
b. Sensors in each phase. 
c. Class 10/20 selectable tripping characteristic selected to protect motor 

against voltage and current unbalance and single phasing. 

7. N.C. and N.O., isolated overload alarm contact. 
8. External overload reset push button. 

F. Combination Magnetic Controller:  Factory-assembled combination of magnetic 
controller, OCPD, and disconnecting means. 
1. Manufacturers:  Subject to compliance with requirements, provide product by 

owner’s preferred vendor: 



McMillan Pazdan Smith Architecture 
MPS Project No. 020420.00  

Spartanburg District Five 
James F. Byrnes High School 

Phase 2 - Academic Wing Addition 
Duncan, South Carolina 

 

  

26 29 13- ENCLOSED CONTROLLERS 
Page 6 of 10   

a. Square D; a brand of Schneider Electric. 

2. Fusible Disconnecting Means: 

a. NEMA KS 1, heavy-duty, horsepower-rated, fusible switch with clips or bolt 
pads to accommodate Class R fuses. 

b. Lockable Handle:  Accepts three padlocks and interlocks with cover in 
closed position. 

3. Auxiliary Contacts:  Two N.O./Two N.C., arranged to activate before switch 
blades open. 
a. Auxiliary Contacts:  N.O./N.C., arranged to activate before switch blades 

open. 

2.2 ENCLOSURES 

A. Enclosed Controllers:  NEMA ICS 6, to comply with environmental conditions at 
installed location. 

1. Dry and Clean Indoor Locations:  Type 1. 
2. Outdoor Locations:  Type 3R. 
3. Kitchen or Wash-Down Areas:  Type 4X, stainless steel. 
4. Other Wet or Damp Indoor Locations:  Type 4. 
5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  

Type 12. 

2.3 ACCESSORIES 

A. General Requirements for Control Circuit and Pilot Devices:  NEMA ICS 5; factory 
installed in controller enclosure cover unless otherwise indicated. 

1. Push Buttons, Pilot Lights, and Selector Switches:  Heavy-duty, oiltight type. 

a. Push Buttons:  Recessed types; momentary as indicated. 
b. Pilot Lights:  LED types; colors as indicated; push to test. 
c. Selector Switches:  Rotary HOA type. 

B. Reversible N.C./N.O. auxiliary contact(s). 

C. Control Relays:  Auxiliary and adjustable solid-state time-delay relays. 

D. Phase-Failure, Phase-Reversal, and Undervoltage and Overvoltage Relays:  Solid-
state sensing circuit with isolated output contacts for hard-wired connections.  Provide 
adjustable undervoltage, overvoltage, and time-delay settings. 

E. Breather and drain assemblies, to maintain interior pressure and release condensation 
in Type 4, Type 4X, and Type 7 enclosures installed outdoors or in unconditioned 
interior spaces subject to humidity and temperature swings. 
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F. Space heaters, with N.C. auxiliary contacts, to mitigate condensation in Type 3R, 
Type 4X, and Type 12 enclosures installed outdoors or in unconditioned interior spaces 
subject to humidity and temperature swings. 

G. Sun shields installed on fronts, sides, and tops of enclosures installed outdoors and 
subject to direct and extended sun exposure. 

H. Cover gaskets for Type 1 enclosures. 

I. 10% spare control wiring terminal blocks; unwired. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and surfaces to receive enclosed controllers, with Installer present, for 
compliance with requirements and other conditions affecting performance of the Work. 

B. Examine enclosed controllers before installation.  Reject enclosed controllers that are 
wet, moisture damaged, or mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Wall-Mounted Controllers:  Install enclosed controllers on walls with tops at uniform 
height unless otherwise indicated, and by bolting units to wall or mounting on 
lightweight structural-steel channels bolted to wall.  For controllers not at walls, provide 
freestanding racks complying with Division 26 Section "Hangers and Supports for 
Electrical Systems." 

B. Seismic Bracing:  Comply with requirements specified in Division 26 Section "Vibration 
and Seismic Controls for Electrical Systems." 

C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets 
and temporary blocking of moving parts from enclosures and components. 

D. Install fuses in each fusible-switch enclosed controller. 

E. Install fuses in control circuits if not factory installed.  Comply with requirements in 
Division 26 Section "Fuses." 

F. Install heaters in thermal overload relays.  Select heaters based on actual nameplate 
full-load amperes after motors have been installed. 

G. Install, connect, and fuse thermal-protector monitoring relays furnished with motor-
driven equipment. 



McMillan Pazdan Smith Architecture 
MPS Project No. 020420.00  

Spartanburg District Five 
James F. Byrnes High School 

Phase 2 - Academic Wing Addition 
Duncan, South Carolina 

 

  

26 29 13- ENCLOSED CONTROLLERS 
Page 8 of 10   

H. Comply with NECA 1. 

3.3 IDENTIFICATION 

A. Identify enclosed controllers, components, and control wiring.  Comply with 
requirements for identification specified in Division 26 Section "Identification for 
Electrical Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; 
provide warning signs. 

2. Label each enclosure with engraved nameplate. 
3. Label each enclosure-mounted control and pilot device. 

3.4 CONTROL WIRING INSTALLATION 

A. Bundle, train, and support wiring in enclosures. 

B. Connect selector switches and other automatic-control selection devices where 
applicable. 

1. Connect selector switches to bypass only those manual- and automatic-control 
devices that have no safety functions when switch is in manual-control position. 

2. Connect selector switches with enclosed-controller circuit in both manual and 
automatic positions for safety-type control devices such as low and high-pressure 
cutouts, high-temperature cutouts, and motor overload protectors. 

3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service 
representative to inspect components, assemblies, and equipment installations, 
including connections, and to assist in testing. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each enclosed controller, component, connecting 
supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 

1. Inspect controllers, wiring, components, connections, and equipment 
installation.  Test and adjust controllers, components, and equipment. 

2. Test insulation resistance for each enclosed-controller element, component, 
connecting motor supply, feeder, and control circuits. 

3. Test continuity of each circuit. 
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4. Verify that voltages at controller locations are within plus or minus 10 percent of 
motor nameplate rated voltages.  If outside this range for any motor, notify 
Architect before starting the motor(s). 

5. Test each motor for proper phase rotation. 
6. Perform each electrical test and visual and mechanical inspection stated in 

NETA Acceptance Testing Specification.  Certify compliance with test 
parameters. 

7. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

8. Perform the following infrared (thermographic) scan tests and inspections and 
prepare reports: 

a. Initial Infrared Scanning:  After Substantial Completion, but not more than 
60 days after Final Acceptance, perform an infrared scan of each multi-pole 
enclosed controller.  Remove front panels so joints and connections are 
accessible to portable scanner. 

b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan 
of each multi-pole enclosed controller 11 months after date of Substantial 
Completion. 

c. Instruments and Equipment:  Use an infrared scanning device designed to 
measure temperature or to detect significant deviations from normal 
values.  Provide calibration record for device. 

9. Test and adjust controls, remote monitoring, and safeties.  Replace damaged 
and malfunctioning controls and equipment. 

D. Enclosed controllers will be considered defective if they do not pass tests and 
inspections. 

E. Prepare tests and inspection reports including a certified report that identifies enclosed 
controllers and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

3.6 ADJUSTING 

A. Set field-adjustable switches, auxiliary relays, time-delay relays, timers, and overload-
relay pickup and trip ranges. 

B. Adjust overload-relay heaters or settings if power factor correction capacitors are 
connected to the load side of the overload relays. 

C. Adjust the trip settings of MCPs and thermal-magnetic circuit breakers with adjustable 
instantaneous trip elements.  Initially adjust to six times the motor nameplate full-load 
ampere ratings and attempt to start motors several times, allowing for motor cool down 
between starts.  If tripping occurs on motor inrush, adjust settings in increments until 
motors start without tripping.  Do not exceed eight times the motor full-load amperes 
(or 11 times for NEMA Premium Efficient motors if required).  Where these maximum 
settings do not allow starting of a motor, notify Architect before increasing settings. 
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D. Set field-adjustable circuit-breaker trip ranges. 

3.7 PROTECTION 

A. Temporary Heating:  Apply temporary heat to maintain temperature according to 
manufacturer's written instructions until enclosed controllers are ready to be energized 
and placed into service. 

B. Replace controllers whose interiors have been exposed to water or other liquids prior 
to Substantial Completion. 

3.8 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain enclosed controllers. 

END OF SECTION 26 29 13 
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SECTION 26 32 13 - ENGINE GENERATORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes packaged engine-generator sets for standby power supply with 
the following features: 

1. Gas engine. 
2. Unit-mounted cooling system. 
3. Unit-mounted control and monitoring. 
4. Performance requirements for sensitive loads. 
5. Outdoor enclosure. 

B. Related Sections include the following: 

1. Division 26 Section "Transfer Switches" for transfer switches including sensors 
and relays to initiate automatic-starting and -stopping signals for engine-
generator sets. 

1.3 DEFINITIONS 

A. Operational Bandwidth:  The total variation from the lowest to highest value of a 
parameter over the range of conditions indicated, expressed as a percentage of the 
nominal value of the parameter. 

1.4 SUBMITTALS 

A. Product Data:  For each type of packaged engine generator indicated.  Include rated 
capacities, operating characteristics, and furnished specialties and accessories.  In 
addition, include the following: 

1. Thermal damage curve for generator. 
2. Time-current characteristic curves for generator protective device. 
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B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location and size of 
each field connection. 

1. Dimensioned outline plan and elevation drawings of engine-generator set and 
other components specified. 

2. Design Calculations:  Signed and sealed by a qualified professional engineer.  
Calculate requirements for selecting vibration isolators and seismic restraints and 
for designing vibration isolation bases. 

3. Vibration Isolation Base Details:  Signed and sealed by a qualified professional 
engineer.  Detail fabrication, including anchorages and attachments to structure 
and to supported equipment.  Include base weights. 

4. Wiring Diagrams:  Power, signal, and control wiring. 

C. Manufacturer Seismic Qualification Certification:  Submit certification that engine-
generator set, batteries, battery racks, accessories, and components will withstand 
seismic forces defined in Division 26 Section "Vibration and Seismic Controls for 
Electrical Systems."  Include the following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 
a. The term "withstand" means "the unit will remain in place without 

separation of any parts from the device when subjected to the seismic 
forces specified and the unit will be fully operational after the seismic 
event." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

D. Qualification Data:  For installer, manufacturer, and testing agency. 

E. Source quality-control test reports. 

1. Certified summary of prototype-unit test report. 
2. Certified Test Reports:  For components and accessories that are equivalent, but 

not identical, to those tested on prototype unit. 
3. Certified Summary of Performance Tests:  Certify compliance with specified 

requirement to meet performance criteria for sensitive loads. 
4. Report of factory test on units to be shipped for this Project, showing evidence of 

compliance with specified requirements. 
5. Report of sound generation. 
6. Report of exhaust emissions showing compliance with applicable regulations. 
7. Certified Torsional Vibration Compatibility:  Comply with NFPA 110. 

F. Field quality-control test reports. 
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G. Operation and Maintenance Data:  For packaged engine generators to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in 
Division 01 Section "Operation and Maintenance Data," include the following: 

1. List of tools and replacement items recommended to be stored at Project for 
ready access.  Include part and drawing numbers, current unit prices, and source 
of supply. 

H. Warranty:  Special warranty specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and 
approved for installation of units required for this Project. 

1. Maintenance Proximity:  Not more than four hours' normal travel time from 
Installer's place of business to Project site. 

2. Engineering Responsibility:  Preparation of data for vibration isolators and 
seismic restraints of engine skid mounts, including Shop Drawings, based on 
testing and engineering analysis of manufacturer's standard units in assemblies 
similar to those indicated for this Project. 

B. Manufacturer Qualifications:  A qualified manufacturer.  Maintain, within 200 miles (321 
km) miles (kilometers) of Project site, a service center capable of providing training, 
parts, and emergency maintenance repairs. 

C. Source Limitations:  Obtain packaged generator sets and auxiliary components through 
one source from a single manufacturer. 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

E. Comply with ASME B15.1. 

F. Comply with NFPA 37. 

G. Comply with NFPA 70. 

H. Comply with NFPA 110 requirements for Level 1 emergency power supply system. 

I. Comply with UL 2200. 

J. Engine Exhaust Emissions:  Comply with applicable state and local government 
requirements. 

K. Noise Emission:  Comply with applicable state and local government requirements for 
maximum noise level at adjacent property boundaries due to sound emitted by 
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generator set including engine, engine exhaust, engine cooling-air intake and 
discharge, and other components of installation. 

1.6 PROJECT CONDITIONS 

A. Environmental Conditions:  Engine-generator system shall withstand the following 
environmental conditions without mechanical or electrical damage or degradation of 
performance capability: 

1. Ambient Temperature:  Minus 25 to plus 40 deg C. 
2. Altitude:  Sea level to 1000 feet (300 m). 

1.7 COORDINATION 

A. Coordinate size and location of concrete bases for package engine generators.  Cast 
anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements 
are specified in Division 03. 

1.8 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace components of packaged engine generators and associated auxiliary 
components that fail in materials or workmanship within specified warranty period. 

1. Warranty Period:  One year from date of Substantial Completion. 

1.9 MAINTENANCE SERVICE 

A. Initial Maintenance Service:  Beginning at Substantial Completion, provide 12 months' 
full maintenance by skilled employees of manufacturer's designated service 
organization.  Include quarterly exercising to check for proper starting, load transfer, 
and running under load.  Include routine preventive maintenance as recommended by 
manufacturer and adjusting as required for proper operation.  Provide parts and 
supplies same as those used in the manufacture and installation of original equipment. 

1.10 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

1. Fuses:  One for every 10 of each type and rating, but no fewer than one of each. 
2. Indicator Lamps:  Two for every six of each type used, but no fewer than two of 

each. 
3. Filters:  One set each of lubricating oil, fuel, and combustion-air filters. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturer:  Provide products by the Owner’s preferred vendor,  

1. Onan/Cummings Power Generation 

2.2 ENGINE-GENERATOR SET 

A. Factory-assembled and -tested, engine-generator set. 

B. Mounting Frame:  Maintain alignment of mounted components without depending on 
concrete foundation; and have lifting attachments. 

1. Rigging Diagram:  Inscribed on metal plate permanently attached to mounting 
frame to indicate location and lifting capacity of each lifting attachment and 
generator-set center of gravity. 

C. Capacities and Characteristics: 

1. Power Output Ratings:  Nominal ratings as indicated. 
2. Output Connections:  277/480V, Three-phase, four wire. 
3. Nameplates:  For each major system component to identify manufacturer's name 

and address, and model and serial number of component. 

D. Generator-Set Performance for Sensitive Loads: 

1. Oversizing generator compared with the rated power output of the engine is 
permissible to meet specified performance. 

a. Nameplate Data for Oversized Generator:  Show ratings required by the 
Contract Documents rather than ratings that would normally be applied to 
generator size installed. 

2. Steady-State Voltage Operational Bandwidth:  1 percent of rated output voltage 
from no load to full load. 

3. Transient Voltage Performance:  Not more than 10 percent variation for 50 
percent step-load increase or decrease.  Voltage shall recover and remain within 
the steady-state operating band within 0.5 second. 

4. Steady-State Frequency Operational Bandwidth:  Plus or minus 0.25 percent of 
rated frequency from no load to full load. 

5. Steady-State Frequency Stability:  When system is operating at any constant 
load within the rated load, there shall be no random speed variations outside the 
steady-state operational band and no hunting or surging of speed. 

6. Transient Frequency Performance:  Less than 2-Hz variation for 50 percent step-
load increase or decrease.  Frequency shall recover and remain within the 
steady-state operating band within three seconds. 
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7. Output Waveform:  At no load, harmonic content measured line to neutral shall 
not exceed 2 percent total with no slot ripple.  Telephone influence factor, 
determined according to NEMA MG 1, shall not exceed 50 percent. 

8. Sustained Short-Circuit Current:  For a 3-phase, bolted short circuit at system 
output terminals, system shall supply a minimum of 300 percent of rated full-load 
current for not less than 10 seconds and then clear the fault automatically, 
without damage to winding insulation or other generator system components. 

9. Excitation System:  Performance shall be unaffected by voltage distortion caused 
by nonlinear load. 

a. Provide permanent magnet excitation for power source to voltage 
regulator. 

10. Start Time:  Comply with NFPA 110, Type 10, system requirements. 

2.3 ENGINE 

A. Fuel:  Provide the generator set with a dual fuel, natural gas/LP vapor, 
automatic changeover fuel system. Natural gas shall be the primary fuel. In the 
event the natural gas fuel source is interrupted, the fuel system shall 
automatically change from the natural gas source to the LP vapor fuel source 
which shall be an on-site LP storage tank. The LP vapor fuel source shall be 
adequate to operate the generator at its rated output on LP vapor for not less 
than 2 hours. Attention much be given to properly size the LP fuel tank to 
vaporize an adequate supply of vapor for the 2 hour period at zero degrees 
Fahrenheit. Fuel lines shall be sized to meet required fuel flow. The generator 
shall be tested for this fuel source automatic changeover and load capacity at 
start-up. 

B. Rated Engine Speed:  1800 rpm. 

C. Maximum Piston Speed for Four-Cycle Engines:  2250 fpm (11.4 m/s). 

D. Lubrication System:  The following items are mounted on engine or skid: 

1. Filter and Strainer:  Rated to remove 90 percent of particles 5 micrometers and 
smaller while passing full flow. 

2. Thermostatic Control Valve:  Control flow in system to maintain optimum oil 
temperature.  Unit shall be capable of full flow and is designed to be fail-safe. 

3. Crankcase Drain:  Arranged for complete gravity drainage to an easily removable 
container with no disassembly and without use of pumps, siphons, special tools, 
or appliances. 

E. Engine Fuel System: 

1. Main Fuel Pump:  Mounted on engine.  Pump ensures adequate primary fuel flow 
under starting and load conditions. 

2. Relief-Bypass Valve:  Automatically regulates pressure in fuel line and returns 
excess fuel to source. 
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F. Coolant Jacket Heater:  Electric-immersion type, factory installed in coolant jacket 
system.  Comply with NFPA 110 requirements for Level 1 equipment for heater 
capacity. 

G. Governor:  Adjustable isochronous, with speed sensing. 

H. Cooling System:  Closed loop, liquid cooled, with radiator factory mounted on engine-
generator-set mounting frame and integral engine-driven coolant pump. 

1. Coolant:  Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent 
water, with anticorrosion additives as recommended by engine manufacturer. 

2. Size of Radiator:  Adequate to contain expansion of total system coolant from 
cold start to 110 percent load condition. 

3. Expansion Tank:  Constructed of welded steel plate and rated to withstand 
maximum closed-loop coolant system pressure for engine used.  Equip with gage 
glass and petcock. 

4. Temperature Control:  Self-contained, thermostatic-control valve modulates 
coolant flow automatically to maintain optimum constant coolant temperature as 
recommended by engine manufacturer. 

5. Coolant Hose:  Flexible assembly with inside surface of nonporous rubber and 
outer covering of aging-, ultraviolet-, and abrasion-resistant fabric. 

a. Rating:  50-psig (345-kPa) maximum working pressure with coolant at 180 
deg F (82 deg C), and noncollapsible under vacuum. 

b. End Fittings:  Flanges or steel pipe nipples with clamps to suit piping and 
equipment connections. 

I. Muffler/Silencer:  Critical type, sized as recommended by engine manufacturer and 
selected with exhaust piping system to not exceed engine manufacturer's engine 
backpressure requirements. 

1. Maximum sound attenuation. 

J. Air-Intake Filter:  Heavy-duty, engine-mounted air cleaner with replaceable dry-filter 
element and "blocked filter" indicator. 

K. Starting System:  24-V electric, with negative ground. 

1. Components:  Sized so they will not be damaged during a full engine-cranking 
cycle with ambient temperature at maximum specified in Part 1 "Project 
Conditions" Article. 

2. Cranking Motor:  Heavy-duty unit that automatically engages and releases from 
engine flywheel without binding. 

3. Cranking Cycle: As required by NFPA 110 for system level specified. 
4. Battery:  Adequate capacity within ambient temperature range specified in Part 1 

"Project Conditions" Article to provide specified cranking cycle at least three 
times without recharging. 
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5. Battery Cable:  Size as recommended by engine manufacturer for cable length 
indicated.  Include required interconnecting conductors and connection 
accessories. 

6. Battery Compartment:  Factory fabricated of metal with acid-resistant finish and 
thermal insulation.  Thermostatically controlled heater shall be arranged to 
maintain battery above 10 deg C regardless of external ambient temperature 
within range specified in Part 1 "Project Conditions" Article.  Include accessories 
required to support and fasten batteries in place. 

7. Battery-Charging Alternator:  Factory mounted on engine with solid-state voltage 
regulation and 35-A minimum continuous rating. 

8. Battery Charger:  Current-limiting, automatic-equalizing and float-charging type.  
Unit shall comply with UL 1236 and include the following features: 

a. Operation:  Equalizing-charging rate of 10 A shall be initiated automatically 
after battery has lost charge until an adjustable equalizing voltage is 
achieved at battery terminals.  Unit shall then be automatically switched to 
a lower float-charging mode and shall continue to operate in that mode until 
battery is discharged again. 

b. Automatic Temperature Compensation:  Adjust float and equalize voltages 
for variations in ambient temperature from minus 40 deg C to plus 60 
deg C to prevent overcharging at high temperatures and undercharging at 
low temperatures. 

c. Automatic Voltage Regulation:  Maintain constant output voltage regardless 
of input voltage variations up to plus or minus 10 percent. 

d. Ammeter and Voltmeter:  Flush mounted in door.  Meters shall indicate 
charging rates. 

e. Safety Functions:  Sense abnormally low battery voltage and close 
contacts providing low battery voltage indication on control and monitoring 
panel.  Sense high battery voltage and loss of ac input or dc output of 
battery charger.  Either condition shall close contacts that provide a 
battery-charger malfunction indication at system control and monitoring 
panel. 

f. Enclosure and Mounting:  NEMA 250, Type 1, wall-mounted cabinet, 
unless mounted integral to transfer switch or in generator enclosure. 

2.4 CONTROL AND MONITORING 

A. Automatic Starting System Sequence of Operation:  When mode-selector switch on the 
control and monitoring panel is in the automatic position, remote-control contacts in 
one or more separate automatic transfer switches initiate starting and stopping of 
generator set.  When mode-selector switch is switched to the on position, generator set 
starts.  The off position of same switch initiates generator-set shutdown.  When 
generator set is running, specified system or equipment failures or derangements 
automatically shut down generator set and initiate alarms.  Operation of a remote 
emergency-stop switch also shuts down generator set. 

B. Configuration:  Operating and safety indications, protective devices, basic system 
controls, and engine gages shall be grouped in a common control and monitoring panel 
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mounted on the generator set.  Mounting method shall isolate the control panel from 
generator-set vibration. 

C. Indicating and Protective Devices and Controls:  As required by NFPA 110 for Level 1 
system, and the following: 

1. AC voltmeter. 
2. AC ammeter. 
3. AC frequency meter. 
4. DC voltmeter (alternator battery charging). 
5. Engine-coolant temperature gage. 
6. Engine lubricating-oil pressure gage. 
7. Running-time meter. 
8. Ammeter-voltmeter, phase-selector switch(es). 
9. Generator-voltage adjusting rheostat. 
10. Fuel tank derangement alarm. 
11. Fuel tank high-level shutdown of fuel supply alarm. 
12. Generator overload. 

D. Supporting Items:  Include sensors, transducers, terminals, relays, and other devices 
and include wiring required to support specified items.  Locate sensors and other 
supporting items on engine or generator, unless otherwise indicated. 

E. Connection to Data Link:  A separate terminal block, factory wired to Form C dry 
contacts, for each alarm and status indication is reserved for connections for data-link 
transmission of indications to remote data terminals.  Data system connections to 
terminals are covered in Division 26 Section "Electrical Power Monitoring and Control." 

F. Common Remote Audible Alarm:  Comply with NFPA 110 requirements for Level 1 
systems.  Include necessary contacts and terminals in control and monitoring panel. 

1. Overcrank shutdown. 
2. Coolant low-temperature alarm. 
3. Control switch not in auto position. 
4. Battery-charger malfunction alarm. 
5. Battery low-voltage alarm. 

G. Remote Alarm Annunciator:  Comply with NFPA 99.  An LED labeled with proper alarm 
conditions shall identify each alarm event and a common audible signal shall sound for 
each alarm condition.  Silencing switch in face of panel shall silence signal without 
altering visual indication.  Connect so that after an alarm is silenced, clearing of 
initiating condition will reactivate alarm until silencing switch is reset.  Cabinet and 
faceplate are surface- or flush-mounting type to suit mounting conditions indicated. 

H. Remote Emergency-Stop Switch:  Flush; wall mounted, unless otherwise indicated; 
and labeled.  Push button shall be protected from accidental operation. 
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2.5 GENERATOR OVERCURRENT AND FAULT PROTECTION 

A. Generator Circuit Breakers:  Two molded-case, thermal-magnetic type; 100 percent 
rated; complying with NEMA AB 1 and UL 489. 

1. Tripping Characteristic:  Designed specifically for generator protection. 
2. Trip Rating:  Matched to generator rating. 
3. Shunt Trip:  Connected to trip breaker when generator set is shut down by other 

protective devices. 
4. Mounting:  Adjacent to or integrated with control and monitoring panel. 

B. Ground-Fault Indication:  Comply with NFPA 70, "Emergency System" signals for 
ground-fault.  Integrate ground-fault alarm indication with other generator-set alarm 
indications. 

2.6 GENERATOR, EXCITER, AND VOLTAGE REGULATOR 

A. Comply with NEMA MG 1. 

B. Drive:  Generator shaft shall be directly connected to engine shaft.  Exciter shall be 
rotated integrally with generator rotor. 

C. Electrical Insulation:  Class H or Class F. 

D. Stator-Winding Leads:  Brought out to terminal box to permit future reconnection for 
other voltages if required. 

E. Construction shall prevent mechanical, electrical, and thermal damage due to vibration, 
overspeed up to 125 percent of rating, and heat during operation at 110 percent of 
rated capacity. 

F. Enclosure:  Dripproof. 

G. Voltage Regulator:  Solid-state type, separate from exciter, providing performance as 
specified. 

1. Adjusting rheostat on control and monitoring panel shall provide plus or minus 5 
percent adjustment of output-voltage operating band. 

H. Strip Heater:  Thermostatically controlled unit arranged to maintain stator windings 
above dew point. 

I. Windings:  Two-thirds pitch stator winding and fully linked amortisseur winding. 

J. Subtransient Reactance:  12 percent, maximum. 
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2.7 OUTDOOR GENERATOR-SET ENCLOSURE 

A. Description:  Vandal-resistant, sound attenuated, weatherproof steel housing with, wind 
resistant up to 100 mph (160 km/h).  Multiple panels shall be lockable and provide 
adequate access to components requiring maintenance.  Panels shall be removable by 
one person without tools.  Instruments and control shall be mounted within enclosure. 

1. Level 2 enclosure; the enclosure shall have a resulting average sound level of 
<75dba @ 23ft (7m) measured at a minimum of 8 representative  locations with 
the genset running under full load. 

2. Enclosure Sound Attenuation:  Acoustical foam shall be provided between all 
supports and inside doors and sound baffles on air intake and air discharge. 

B. Engine Cooling Airflow through Enclosure:  Maintain temperature rise of system 
components within required limits when unit operates at 110 percent of rated load for 2 
hours with ambient temperature at top of range specified in system service conditions. 

1. Louvers:  Fixed-engine, cooling-air inlet and discharge.  Storm-proof and 
drainable louvers prevent entry of rain and snow. 

2. Automatic Dampers:  At engine cooling-air inlet and discharge.  Dampers shall 
be closed to reduce enclosure heat loss in cold weather when unit is not 
operating. 

C. Convenience Outlets:  Factory wired, GFCI.  Arrange for external electrical connection. 

2.8 VIBRATION ISOLATION DEVICES 

A. Restrained Spring Isolators:  Freestanding, steel, open-spring isolators with seismic 
restraint. 

1. Housing:  Steel with resilient vertical-limit stops to prevent spring extension due 
to wind loads or if weight is removed; factory-drilled baseplate bonded to 1/4-
inch- (6-mm-) thick, elastomeric isolator pad attached to baseplate underside; 
and adjustable equipment mounting and leveling bolt that acts as blocking during 
installation. 

2. Outside Spring Diameter:  Not less than 80 percent of compressed height of the 
spring at rated load. 

3. Minimum Additional Travel:  50 percent of required deflection at rated load. 
4. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 
5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without 

deformation or failure. 

2.9 FINISHES 

A. Indoor and Outdoor Enclosures and Components:  Manufacturer's standard color 
electrostatically applied powder coated baked polyester paint finish over corrosion-
resistant pretreatment and compatible primer. 
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2.10 SOURCE QUALITY CONTROL 

A. Prototype Testing:  Factory test engine-generator set using same engine model, 
constructed of identical or equivalent components and equipped with identical or 
equivalent accessories. 

1. Tests:  Comply with NFPA 110, Level 1 Energy Converters and with IEEE 115. 

B. Project-Specific Equipment Tests:  Before shipment, factory test engine-generator set 
and other system components and accessories manufactured specifically for this 
Project.  Perform tests at rated load and power factor.  Include the following tests: 

1. Test components and accessories furnished with installed unit that are not 
identical to those on tested prototype to demonstrate compatibility and reliability. 

2. Full load run. 
3. Maximum power. 
4. Voltage regulation. 
5. Transient and steady-state governing. 
6. Single-step load pickup. 
7. Safety shutdown. 
8. Provide 14 days' advance notice of tests and opportunity for observation of tests 

by Owner's representative. 
9. Report factory test results within 10 days of completion of test. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, equipment bases, and conditions, with Installer present, for 
compliance with requirements for installation and other conditions affecting packaged 
engine-generator performance. 

B. Examine roughing-in of piping systems and electrical connections.  Verify actual 
locations of connections before packaged engine-generator installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with packaged engine-generator manufacturers' written installation and 
alignment instructions and with NFPA 110. 

B. Install packaged engine generator to provide access, without removing connections or 
accessories, for periodic maintenance. 

C. Install packaged engine generator with restrained spring isolators having a minimum 
deflection of 1 inch (25 mm) on 12-inch- (300-mm-) thick concrete base with 4 inches 
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(100mm-) above finished grade.  Secure sets to anchor bolts installed in concrete 
bases.  Concrete base construction is specified in Division 26 Section "Vibration and 
Seismic Controls for Electrical Systems." 

D. Electrical Wiring:  Install electrical devices furnished by equipment manufacturers but 
not specified to be factory mounted. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in Division 23 Sections.  Drawings 
indicate general arrangement of piping and specialties. 

B. Connect fuel-system piping adjacent to packaged engine generator to allow service 
and maintenance. 

C. Connect fuel piping to engines with a gate valve and union and flexible connector. 

1. Diesel storage tanks, tank accessories, piping, valves, and specialties for fuel 
systems are specified in Division 23 Section "Facility Fuel-Oil Piping." 

D. Ground equipment according to Division 26 Section "Grounding and Bonding for 
Electrical Systems." 

E. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." 

3.4 IDENTIFICATION 

A. Identify system components according to Division 26 Section "Identification for 
Electrical Systems." 

3.5 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect, test, and adjust components, assemblies, and equipment installations, 
including connections.  Report results in writing. 

B. Tests and Inspections: 

1. Perform tests recommended by manufacturer and each electrical test and visual 
and mechanical inspection for "AC Generators and for Emergency Systems" 
specified in NETA Acceptance Testing Specification.  Certify compliance with test 
parameters. 

2. NFPA 110 Acceptance Tests:  Perform tests required by NFPA 110 that are 
additional to those specified here including, but not limited to, single-step full-load 
pickup test. 
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3. Battery Tests:  Equalize charging of battery cells according to manufacturer's 
written instructions.  Record individual cell voltages. 

a. Measure charging voltage and voltages between available battery 
terminals for full-charging and float-charging conditions.  Check electrolyte 
level and specific gravity under both conditions. 

b. Test for contact integrity of all connectors.  Perform an integrity load test 
and a capacity load test for the battery. 

c. Verify acceptance of charge for each element of the battery after 
discharge. 

d. Verify that measurements are within manufacturer's specifications. 

4. Battery-Charger Tests:  Verify specified rates of charge for both equalizing and 
float-charging conditions. 

5. System Integrity Tests:  Methodically verify proper installation, connection, and 
integrity of each element of engine-generator system before and during system 
operation.  Check for air, exhaust, and fluid leaks. 

6. Exhaust Emissions Test:  Comply with applicable government test criteria. 
7. Voltage and Frequency Transient Stability Tests:  Use recording oscilloscope to 

measure voltage and frequency transients for 50 and 100 percent step-load 
increases and decreases, and verify that performance is as specified. 

8. Harmonic-Content Tests:  Measure harmonic content of output voltage under 25 
percent and at 100 percent of rated linear load.  Verify that harmonic content is 
within specified limits. 

9. Noise Level Tests:  Measure A-weighted level of noise emanating from 
generator-set installation, including engine exhaust and cooling-air intake and 
discharge, at eight locations completely around the generator at a distance of 23 
feet (7m), and compare measured levels with required values. 

C. Coordinate tests with tests for transfer switches and run them concurrently. 

D. Test instruments shall have been calibrated within the last 12 months, traceable to 
standards of NIST, and adequate for making positive observation of test results.  Make 
calibration records available for examination on request. 

E. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest 
until no leaks exist. 

F. Operational Test:  After electrical circuitry has been energized, start units to confirm 
proper motor rotation and unit operation. 

G. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 
and equipment. 

H. Remove and replace malfunctioning units and reinspect as specified above. 

I. Retest:  Correct deficiencies identified by tests and observations and retest until 
specified requirements are met. 
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J. Report results of tests and inspections in writing.  Record adjustable relay settings and 
measured insulation resistances, time delays, and other values and observations.  
Attach a label or tag to each tested component indicating satisfactory completion of 
tests. 

K. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, perform an infrared scan of each power wiring termination and each bus 
connection.  Remove all access panels so terminations and connections are accessible 
to portable scanner. 

1. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan 11 
months after date of Substantial Completion. 

2. Instrument:  Use an infrared scanning device designed to measure temperature 
or to detect significant deviations from normal values.  Provide calibration record 
for device. 

3. Record of Infrared Scanning:  Prepare a certified report that identifies 
terminations and connections checked and that describes scanning results.  
Include notation of deficiencies detected, remedial action taken, and 
observations after remedial action. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain packaged engine generators.  Refer to 
Division 01 Section "Demonstration and Training." 

END OF SECTION 26 32 13 
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SECTION 26 36 00 - TRANSFER SWITCHES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes transfer switches rated 600 V and less, including the following: 

1. Automatic transfer switches. 
2. Remote annunciation systems. 

B. Related Sections include the following: 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, weights, 
operating characteristics, furnished specialties, and accessories. 

B. Shop Drawings:  Dimensioned plans, elevations, sections, and details showing 
minimum clearances, conductor entry provisions, gutter space, installed features and 
devices, and material lists for each switch specified. 

1. Single-Line Diagram:  Show connections between transfer switch, 
bypass/isolation switch, power sources, and load; and show interlocking 
provisions for each combined transfer switch and bypass/isolation switch. 

C. Manufacturer Seismic Qualification Certification:  Submit certification that transfer 
switches accessories, and components will withstand seismic forces defined in 
Division 26 Section "Noise and Vibration Controls for Electrical Systems."  Include the 
following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 
 
a. The term "withstand" means "the unit will remain in place without 

separation of any parts from the device when subjected to the seismic 
forces specified and the unit will be fully operational after the seismic 
event." 
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2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

D. Qualification Data:  For manufacturer and testing agency. 

E. Field quality-control test reports. 

F. Operation and Maintenance Data:  For each type of product to include in emergency, 
operation, and maintenance manuals.  In addition to items specified in Division 01 
Section "Operation and Maintenance Data," include the following: 

1. Features and operating sequences, both automatic and manual. 
2. List of all factory settings of relays; provide relay-setting and calibration 

instructions, including software, where applicable. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Maintain a service center capable of providing training, 
parts, and emergency maintenance repairs within a response period of less than eight 
hours from time of notification. 

B. Source Limitations:  Obtain automatic transfer switches, and remote annunciator 
panels through one source from a single manufacturer. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

D. Comply with NEMA ICS 1. 

E. Comply with NFPA 70. 

F. Comply with NFPA 110. 

G. Comply with UL 1008 unless requirements of these Specifications are stricter. 

1.5 PROJECT CONDITIONS 

1.6 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  
Concrete, reinforcement, and formwork requirements are specified in Division 03. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Owner’s preferred vendor: 

1. Contactor Transfer Switches: 
a. Onan/Cummins Power Generation; Industrial Business Group. 

 

2. Transfer Switches Using Molded-Case Switches or Circuit Breakers: 
a. Onan/Cummins Power Generation; Industrial Business Group. 

. 

2.2 GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS 

A. Indicated Current Ratings:  Apply as defined in UL 1008 for continuous loading and 
total system transfer, including tungsten filament lamp loads not exceeding 30 percent 
of switch ampere rating, unless otherwise indicated. 

B. Tested Fault-Current Closing and Withstand Ratings:  Adequate for duty imposed by 
protective devices at installation locations in Project under the fault conditions 
indicated, based on testing according to UL 1008. 

1. Where transfer switch includes internal fault-current protection, rating of switch 
and trip unit combination shall exceed indicated fault-current value at installation 
location. 

C. Solid-State Controls:  Repetitive accuracy of all settings shall be plus or minus 2 
percent or better over an operating temperature range of minus 20 to plus 70 deg C. 

D. Resistance to Damage by Voltage Transients:  Components shall meet or exceed 
voltage-surge withstand capability requirements when tested according to 
IEEE C62.41.  Components shall meet or exceed voltage-impulse withstand test of 
NEMA ICS 1. 

E. Electrical Operation:  Accomplish by a nonfused, momentarily energized solenoid or 
electric-motor-operated mechanism, mechanically and electrically interlocked in both 
directions. 

F. Switch Characteristics:  Designed for continuous-duty repetitive transfer of full-rated 
current between active power sources. 
1. Switch Action:  Double throw; mechanically held in both directions. 
2. Contacts:  Silver composition or silver alloy for load-current switching.  

Conventional automatic transfer-switch units, rated 225 A and higher, shall have 
separate arcing contacts. 
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G. Neutral Switching.  Where four-pole switches are indicated, provide overlapping neutral 
contacts. 

H. Oversize Neutral:  Ampacity and switch rating of neutral path through units indicated 
for oversize neutral shall be double the nominal rating of circuit in which switch is 
installed. 

I. Heater:  Equip switches exposed to outdoor temperatures and humidity, and other 
units indicated, with an internal heater.  Provide thermostat within enclosure to control 
heater. 

J. Annunciation, Control, and Programming Interface Components:  Devices at transfer 
switches for communicating with remote programming devices or annunciator panels 
shall have communication capability matched with remote device. 

K. Factory Wiring:  Train and bundle factory wiring and label, consistent with Shop 
Drawings, either by color-code or by numbered or lettered wire and cable tape markers 
at terminations.  Color-coding and wire and cable tape markers are specified in 
Division 26 Section "Identification for Electrical Systems." 

1. Designated Terminals:  Pressure type, suitable for types and sizes of field wiring 
indicated. 

2. Power-Terminal Arrangement and Field-Wiring Space:  Suitable for top, side, or 
bottom entrance of feeder conductors as indicated. 

3. Control Wiring:  Equipped with lugs suitable for connection to terminal strips. 

L. Enclosures:  General-purpose NEMA 250, Type 1, complying with NEMA ICS 6 and 
UL 508, unless otherwise indicated. 

2.3 AUTOMATIC TRANSFER SWITCHES 

A. Comply with Level 1 equipment according to NFPA 110. 

B. Switching Arrangement:  Double-throw type, incapable of pauses or intermediate 
position stops during normal functioning, unless otherwise indicated. 

C. Manual Switch Operation:  Under load, with door closed and with either or both 
sources energized.  Transfer time is same as for electrical operation.  Control circuit 
automatically disconnects from electrical operator during manual operation. 

D. Manual Switch Operation:  Unloaded.  Control circuit automatically disconnects from 
electrical operator during manual operation. 

E. Signal-Before-Transfer Contacts:  A set of normally open/normally closed dry contacts 
operates in advance of retransfer to normal source.  Interval is adjustable from 1 to 30 
seconds. 

F. Digital Communication Interface:  Matched to capability of remote annunciator or 
annunciator and control panel. 
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G. Transfer Switches Based on Molded-Case-Switch Components:  Comply with 
NEMA AB 1, UL 489, and UL 869A. 

H. In-Phase Monitor:  Factory-wired, internal relay controls transfer so it occurs only when 
the two sources are synchronized in phase.  Relay compares phase relationship and 
frequency difference between normal and emergency sources and initiates transfer 
when both sources are within 15 electrical degrees, and only if transfer can be 
completed within 60 electrical degrees.  Transfer is initiated only if both sources are 
within 2 Hz of nominal frequency and 70 percent or more of nominal voltage. 

I. Automatic Transfer-Switch Features: 

1. Undervoltage Sensing for Each Phase of Normal Source:  Sense low phase-to-
ground voltage on each phase.  Pickup voltage shall be adjustable from 85 to 
100 percent of nominal, and dropout voltage is adjustable from 75 to 98 percent 
of pickup value.  Factory set for pickup at 90 percent and dropout at 85 percent. 

2. Adjustable Time Delay:  For override of normal-source voltage sensing to delay 
transfer and engine start signals.  Adjustable from zero to six seconds, and 
factory set for one second. 

3. Voltage/Frequency Lockout Relay:  Prevent premature transfer to generator.  
Pickup voltage shall be adjustable from 85 to 100 percent of nominal.  Factory 
set for pickup at 90 percent.  Pickup frequency shall be adjustable from 90 to 100 
percent of nominal.  Factory set for pickup at 95 percent. 

4. Time Delay for Retransfer to Normal Source:  Adjustable from 0 to 30 minutes, 
and factory set for 10 minutes to automatically defeat delay on loss of voltage or 
sustained undervoltage of emergency source, provided normal supply has been 
restored. 

5. Test Switch:  Simulate normal-source failure. 
6. Switch-Position Pilot Lights:  Indicate source to which load is connected. 
7. Source-Available Indicating Lights:  Supervise sources via transfer-switch 

normal- and emergency-source sensing circuits. 

a. Normal Power Supervision:  Green light with nameplate engraved "Normal 
Source Available." 

b. Emergency Power Supervision:  Red light with nameplate engraved 
"Emergency Source Available." 

8. Unassigned Auxiliary Contacts:  Two normally open, single-pole, double-throw 
contacts for each switch position, rated 10 A at 240-V ac. 

9. Transfer Override Switch:  Overrides automatic retransfer control so automatic 
transfer switch will remain connected to emergency power source regardless of 
condition of normal source.  Pilot light indicates override status. 

10. Engine Starting Contacts:  One isolated and normally closed, and one isolated 
and normally open; rated 10 A at 32-V dc minimum. 

11. Engine Shutdown Contacts:  Time delay adjustable from zero to five minutes, 
and factory set for five minutes.  Contacts shall initiate shutdown at remote 
engine-generator controls after retransfer of load to normal source. 

12. Engine-Generator Exerciser:  Solid-state, programmable-time switch starts 
engine generator and transfers load to it from normal source for a preset time, 
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then retransfers and shuts down engine after a preset cool-down period.  Initiates 
exercise cycle at preset intervals adjustable from 7 to 30 days.  Running periods 
are adjustable from 10 to 30 minutes.  Factory settings are for 7-day exercise 
cycle, 20-minute running period, and 5-minute cool-down period.  Exerciser 
features include the following: 

a. Exerciser Transfer Selector Switch:  Permits selection of exercise with and 
without load transfer. 

b. Push-button programming control with digital display of settings. 
c. Integral battery operation of time switch when normal control power is not 

available. 

2.4 REMOTE ANNUNCIATOR SYSTEM 

A. Functional Description:  Remote annunciator panel shall annunciate conditions for 
indicated transfer switches.  Annunciation shall include the following: 

1. Sources available, as defined by actual pickup and dropout settings of transfer-
switch controls. 

2. Switch position. 
3. Switch in test mode. 
4. Failure of communication link. 

B. Annunciator Panel:  LED-lamp type with audible signal and silencing switch. 

1. Indicating Lights:  Grouped for each transfer switch monitored. 
2. Label each group, indicating transfer switch it monitors, location of switch, and 

identity of load it serves. 
3. Mounting:  Flush, modular, steel cabinet, unless otherwise indicated. 
4. Lamp Test:  Push-to-test or lamp-test switch on front panel. 

2.5 SOURCE QUALITY CONTROL 

A. Factory test and inspect components, assembled switches, and associated equipment.  
Ensure proper operation.  Check transfer time and voltage, frequency, and time-delay 
settings for compliance with specified requirements.  Perform dielectric strength test 
complying with NEMA ICS 1. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Design each fastener and support to carry load indicated by seismic requirements and 
according to seismic-restraint details.  See Division 26 Section "Vibration and Seismic 
Controls for Electrical Systems." 
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B. Floor-Mounting Switch:  Anchor to floor by bolting. 

1. Concrete Bases:  4 inches (100 mm) high, reinforced, with chamfered edges.  
Extend base no more than 4 inches (100 mm) in all directions beyond the 
maximum dimensions of switch, unless otherwise indicated or unless required for 
seismic support.  Construct concrete bases according to Division 26 Section 
"Hangers and Supports for Electrical Systems." 

C. Annunciator Panel Mounting:  Flush in wall, unless otherwise indicated. 

D. Identify components according to Division 26 Section "Identification for Electrical 
Systems." 

E. Set field-adjustable intervals and delays, relays, and engine exerciser clock. 

3.2 CONNECTIONS 

A. Wiring to Remote Components:  Match type and number of cables and conductors to 
control and communication requirements of transfer switches as recommended by 
manufacturer.  Increase raceway sizes at no additional cost to Owner if necessary to 
accommodate required wiring. 

B. Ground equipment according to Division 26 Section "Grounding and Bonding for 
Electrical Systems." 

C. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." 

3.3 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect, test, and adjust components, assemblies, and equipment installations, 
including connections.  Report results in writing. 

1. Manufacturer's Field Service:  Engage a factory-authorized service 
representative to inspect components, assemblies, and equipment installation, 
including connections, and to assist in testing. 

2. After installing equipment and after electrical circuitry has been energized, test 
for compliance with requirements. 

3. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

4. Measure insulation resistance phase-to-phase and phase-to-ground with 
insulation-resistance tester.  Include external annunciation and control circuits.  
Use test voltages and procedure recommended by manufacturer.  Comply with 
manufacturer's specified minimum resistance. 

a. Check for electrical continuity of circuits and for short circuits. 
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b. Inspect for physical damage, proper installation and connection, and 
integrity of barriers, covers, and safety features. 

c. Verify that manual transfer warnings are properly placed. 
d. Perform manual transfer operation. 

5. After energizing circuits, demonstrate interlocking sequence and operational 
function for each switch at least three times. 

a. Simulate power failures of normal source to automatic transfer switches 
and of emergency source with normal source available. 

b. Simulate loss of phase-to-ground voltage for each phase of normal source. 
c. Verify time-delay settings. 
d. Verify pickup and dropout voltages by data readout or inspection of control 

settings. 
e. Test bypass/isolation unit functional modes and related automatic transfer-

switch operations. 
f. Verify proper sequence and correct timing of automatic engine starting, 

transfer time delay, retransfer time delay on restoration of normal power, 
and engine cool-down and shutdown. 

6. Ground-Fault Tests:  Coordinate with testing of ground-fault protective devices 
for power delivery from both sources. 

a. Verify grounding connections and locations and ratings of sensors. 
b. Verify proper sequence and correct timing of automatic engine starting, 

transfer time delay, retransfer time delay on restoration of normal power, 
and engine cool-down and shutdown. 

7. Ground-Fault Tests:  Coordinate with testing of ground-fault protective devices 
for power delivery from both sources. 

a. Verify grounding connections and locations and ratings of sensors. 

B. Coordinate tests with tests of generator and run them concurrently. 

C. Report results of tests and inspections in writing.  Record adjustable relay settings and 
measured insulation and contact resistances and time delays.  Attach a label or tag to 
each tested component indicating satisfactory completion of tests. 

D. Remove and replace malfunctioning units and retest as specified above. 

E. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, perform an infrared scan of each switch.  Remove all access panels so 
joints and connections are accessible to portable scanner. 

1. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of 
each switch 11 months after date of Substantial Completion. 

2. Instrument:  Use an infrared scanning device designed to measure temperature 
or to detect significant deviations from normal values.  Provide calibration record 
for device. 
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3. Record of Infrared Scanning:  Prepare a certified report that identifies switches 
checked and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain transfer switches and related equipment as 
specified below.  Refer to Division 01 Section "Demonstration and Training." 

B. Coordinate this training with that for generator equipment. 

END OF SECTION 26 36 00 
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SECTION 26 43 13 - TVSS FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section includes field-mounted TVSS for low-voltage (120 to 600 V) power distribution 
and control equipment. 

B. Related Sections: 
1. Division 26 Section "Wiring Devices" for devices with integral TVSS. 

1.3 DEFINITIONS 

A. ATS:  Acceptance Testing Specifications. 

B. SVR:  Suppressed voltage rating. 

C. TVSS:  Transient voltage surge suppressor(s), both singular and plural; also, transient 
voltage surge suppression. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, operating 
weights, electrical characteristics, furnished specialties, and accessories. 

B. Qualification Data:  For qualified testing agency. 

C. Product Certificates:  For TVSS devices, from manufacturer. 

D. Field quality-control reports. 

E. Operation and Maintenance Data:  For TVSS devices to include in emergency, 
operation, and maintenance manuals. 

F. Warranties:  Sample of special warranties. 
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1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a testing agency, and marked for intended location and application. 

B. Comply with IEEE C62.41.2 and test devices according to IEEE C62.45. 

C. Comply with NEMA LS 1. 

D. Comply with UL 1283 and UL 1449. 

E. Comply with NFPA 70. 

1.6 PROJECT CONDITIONS 

A. Service Conditions:  Rate TVSS devices for continuous operation under the following 
conditions unless otherwise indicated: 

1. Maximum Continuous Operating Voltage:  Not less than 115 percent of nominal 
system operating voltage. 

2. Operating Temperature:  30 to 120 deg F (0 to 50 deg C). 
3. Humidity:  0 to 85 percent, noncondensing. 
4. Altitude:  Less than 20,000 feet (6090 m) above sea level. 

1.7 COORDINATION 

A. Coordinate location of field-mounted TVSS devices to allow adequate clearances for 
maintenance. 

B. Coordinate TVSS devices with Division 26 Section "Electrical Power Monitoring and 
Control." 

1.8 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace components of surge suppressors that fail in materials or 
workmanship within specified warranty period. 

1. Warranty Period:  Three years from date of Substantial Completion. 

1.9 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Replaceable Protection Modules:  One of each size and type installed. 
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PART 2 - PRODUCTS 

2.1 SERVICE ENTRANCE SUPPRESSORS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
1. Advanced Protection Technologies Inc. (APT). 
2. Current Technology Inc.; Danaher Power Solutions. 
3. LEA International. 
4. Liebert Corporation; a division of Emerson Network Power. 
5. Surge Suppression Incorporated. 

B. Surge Protection Devices: 

1. Comply with UL 1449. 
2. Fuses, rated at 200-kA interrupting capacity. 
3. Fabrication using bolted compression lugs for internal wiring. 
4. Redundant suppression circuits. 
5. Redundant replaceable modules. 
6. Arrangement with wire connections to phase buses, neutral bus, and ground bus. 
7. LED indicator lights for power and protection status. 
8. Audible alarm, with silencing switch, to indicate when protection has failed. 
9. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally 

closed, for remote monitoring of protection status.  Contacts shall reverse on 
failure of any surge diversion module or on opening of any current-limiting 
device.  Coordinate with building power monitoring and control system. 

10. Four-digit transient-event counter set to totalize transient surges. 

C. Peak Single-Impulse Surge Current Rating:  200 kA per phase. 

D. Protection modes and UL 1449 SVR for grounded wye circuits with 480Y/277 V or 
208Y/120 V, 3-phase, 4-wire circuits shall be as follows: 

1. Line to Neutral:  800 V for 480Y/277 V, 400 V for 208Y/120 V. 
2. Line to Ground:  800 V for 480Y/277 V, 400 V for 208Y/120 V. 
3. Neutral to Ground:  800 V for 480Y/277 V, 400 V for 208Y/120 V. 

E. Protection modes and UL 1449 SVR for 240 V or 480 V, 3-phase, 3-wire, delta circuits 
shall be as follows: 

1. Line to Line:  2000 V for 480 V, 1000 V for 240 V. 
2. Line to Ground:  2000 V for 480 V, 1000 V for 240 V. 
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2.2 PANELBOARD SUPPRESSORS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
1. Advanced Protection Technologies Inc. (APT). 
2. Current Technology Inc.; Danaher Power Solutions. 
3. Danaher Power Solutions; United Power Products. 
4. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
5. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
6. LEA International. 
7. Liebert Corporation; a division of Emerson Network Power. 
8. Northern Technologies, Inc.; a division of Emerson Network Power. 
9. Siemens Energy & Automation, Inc. 
10. Square D; a brand of Schneider Electric. 
11. Surge Suppression Incorporated. 

B. Surge Protection Devices: 

1. Comply with UL 1449. 
2. Short-circuit current rating complying with UL 1449, and matching or exceeding 

the panelboard short-circuit rating and redundant suppression circuits; with 
individually fused metal-oxide varistors. 

3. Fuses, rated at 200-kA interrupting capacity. 
4. Fabrication using bolted compression lugs for internal wiring. 
5. Redundant suppression circuits. 
6. Redundant replaceable modules. 
7. Arrangement with wire connections to phase buses, neutral bus, and ground bus. 
8. LED indicator lights for power and protection status. 
9. Audible alarm, with silencing switch, to indicate when protection has failed. 
10. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally 

closed, for remote monitoring of protection status.  Contacts shall reverse on 
failure of any surge diversion module or on opening of any current-limiting 
device.  Coordinate with building power monitoring and control system. 

11. Four-digit transient-event counter set to totalize transient surges. 

C. Peak Single-Impulse Surge Current Rating:  100 kA per phase for 277/480V 
panelboards, 80 kA per phase for 277/480V panelboards. 

D. Protection modes and UL 1449 SVR for grounded wye circuits with 480Y/277 V or 
208Y/120 V, 3-phase, 4-wire circuits shall be as follows: 

1. Line to Neutral:  800 V for 480Y/277 V, 400 V for 208Y/120 V. 
2. Line to Ground:  800 V for 480Y/277 V, 400 V for 208Y/120 V. 
3. Neutral to Ground:  800 V for 480Y/277 V, 400 V for 208Y/120 V. 

E. Protection modes and UL 1449 SVR for 240 V or 480 V, 3-phase, 3-wire, delta circuits 
shall be as follows: 
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1. Line to Line:  2000 V for 480 V, 1000 V for 240 V. 
2. Line to Ground:  2000 V for 480 V, 1000 V for 240 V. 

2.3 ENCLOSURES 

A. Indoor Enclosures:  NEMA 250 Type 1. 

B. Outdoor Enclosures:  NEMA 250 Type 3R. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install TVSS devices at service entrance on load side, with ground lead bonded to 
service entrance ground. 

B. Install TVSS devices for panelboards and auxiliary panels with conductors between 
suppressor and points of attachment as short and straight as possible.  Do not exceed 
manufacturer's recommended lead length.  Do not bond neutral and ground. 

1. Provide one circuit breaker per TVSS, rating as indicated, to serve as a 
dedicated disconnecting means for TVSS unless otherwise indicated. 

3.2 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect, test, and adjust components, assemblies, and equipment installations, 
including connections. 

1. Verify that electrical wiring installation complies with manufacturer's written 
installation requirements. 

B. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
ATS, "Surge Arresters, Low-Voltage Surge Protection Devices" Section.  Certify 
compliance with test parameters. 

2. After installing TVSS devices but before electrical circuitry has been energized, 
test for compliance with requirements. 

3. Complete startup checks according to manufacturer's written instructions. 

C. TVSS device will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 
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3.3 STARTUP SERVICE 

A. Do not energize or connect service entrance equipment and panelboards to their 
sources until TVSS devices are installed and connected. 

B. Do not perform insulation resistance tests of the distribution wiring equipment with the 
TVSS installed.  Disconnect before conducting insulation resistance tests, and 
reconnect immediately after the testing is over. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to maintain TVSS devices. 

END OF SECTION 26 43 13 
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SECTION 26 51 00 - INTERIOR LIGHTING 

PART 1 - PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section includes the following types of LED luminaires: 

1. Cylinder. 
2. Downlight. 
3. Highbay, linear. 
4. Linear industrial. 
5. Lowbay. 
6. Parking garage. 
7. Recessed linear. 
8. Strip light. 
9. Surface mount, linear. 
10. Surface mount, nonlinear. 
11. Suspended, linear. 
12. Suspended, nonlinear. 
13. Materials. 
14. Finishes. 
15. Luminaire support. 

B. Related Requirements: 

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, 
including time switches, photoelectric relays, occupancy sensors, and multipole 
lighting relays and contactors. 

1.3 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color Rendering Index. 

C. Fixture: See "Luminaire." 
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D. IP: International Protection or Ingress Protection Rating. 

E. LED: Light-emitting diode. 

F. Lumen: Measured output of lamp and luminaire, or both. 

G. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Arrange in order of luminaire designation. 
2. Include data on features, accessories, and finishes. 
3. Include physical description and dimensions of luminaires. 
4. Include emergency lighting units, including batteries and chargers. 
5. Include life, output (lumens, CCT, and CRI), and energy efficiency data. 
6. Photometric data and adjustment factors based on laboratory tests, complying 

with IES Lighting Measurements Testing and Calculation Guides, of each 
luminaire type. The adjustment factors shall be for lamps and accessories 
identical to those indicated for the luminaire as applied in this Project IES LM-79 
and IES LM-80. 

a. Manufacturers' Certified Data: Photometric data certified by manufacturer's 
laboratory with a current accreditation under the National Voluntary 
Laboratory Accreditation Program for Energy Efficient Lighting Products. 

b. Testing Agency Certified Data: For indicated luminaires, photometric data 
certified by a qualified independent testing agency. Photometric data for 
remaining luminaires shall be certified by manufacturer. 

B. Shop Drawings: For nonstandard or custom luminaires. 

1. Include plans, elevations, sections, and mounting and attachment details. 
2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and 
size of each field connection. 

3. Include diagrams for power, signal, and control wiring. 

C. Samples: For each luminaire and for each color and texture with standard factory-
applied finish. 

D. Samples for Initial Selection: For each type of luminaire with custom factory-applied 
finishes. 

1. Include Samples of luminaires and accessories involving color and finish 
selection. 

E. Samples for Verification: For each type of luminaire. 
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1. Include Samples of luminaires and accessories to verify finish selection. 

F. Product Schedule: For luminaires and lamps. Use same designations indicated on 
Drawings. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on 
which the following items are shown and coordinated with each other, using input from 
installers of the items involved: 

1. Luminaires. 
2. Suspended ceiling components. 
3. Partitions and millwork that penetrate the ceiling or extend to within 12 inches 

(300 mm) of the plane of the luminaires. 
4. Structural members to which equipment and luminaires will be attached. 
5. Initial access modules for acoustical tile, including size and locations. 
6. Items penetrating finished ceiling, including the following: 

a. Other luminaires. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 
e. Access panels. 
f. Ceiling-mounted projectors. 

7. Moldings. 

B. Qualification Data: For testing laboratory providing photometric data for luminaires. 

C. Seismic Qualification Certificates: For luminaires, accessories, and components, from 
manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

D. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

E. Product Certificates: For each type of luminaire. 

F. Product Test Reports: For each luminaire, for tests performed by manufacturer and 
witnessed by a qualified testing agency. 

G. Sample warranty. 
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1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and lighting systems to include in 
operation and maintenance manuals. 

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' 
codes. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Lamps: Ten for every 100 of each type and rating installed. Furnish at least one 
of each type. 

2. Diffusers and Lenses: One for every 100 of each type and rating installed. 
Furnish at least one of each type. 

3. Globes and Guards: One for every 20 of each type and rating installed. Furnish 
at least one of each type. 

1.8 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire 
manufacturer's laboratory that is accredited under the NVLAP for Energy Efficient 
Lighting Products. 

B. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an 
independent agency, with the experience and capability to conduct the testing 
indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7, accredited under 
the NVLAP for Energy Efficient Lighting Products, and complying with the applicable 
IES testing standards. 

C. Provide luminaires from a single manufacturer for each luminaire type. 

D. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure 
color consistency among luminaires. 

E. Mockups: For interior luminaires in room or module mockups, complete with power and 
control connections. 

1. Obtain Architect's approval of luminaires in mockups before starting installations. 
2. Maintain mockups during construction in an undisturbed condition as a standard 

for judging the completed Work. 
3. Approval of mockups does not constitute approval of deviations from the 

Contract Documents contained in mockups unless Architect specifically approves 
such deviations in writing. 
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4. Subject to compliance with requirements, approved mockups may become part 
of the completed Work if undisturbed at time of Substantial Completion. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective 
covering before shipping. 

1.10 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of 
luminaires that fail in materials or workmanship within specified warranty period. 

B. Warranty Period: Five year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Luminaires shall withstand the effects of earthquake motions 
determined according to ASCE 7. 

B. Seismic Performance: Luminaires and lamps shall be labeled vibration and shock 
resistant. 

1. The term "withstand" means "the luminaire will remain in place without separation 
of any parts when subjected to the seismic forces specified and the luminaire will 
be fully operational during and after the seismic event." 

2.2 LUMINAIRE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Standards: 

1. ENERGY STAR certified. 
2. California Title 24 compliant. 
3. NRTL Compliance: Luminaires for hazardous locations shall be listed and 

labeled for indicated class and division of hazard by an NRTL. 
4. FM Global Compliance: Luminaires for hazardous locations shall be listed and 

labeled for indicated class and division of hazard by FM Global. 
5. UL Listing: Listed for damp location. 
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6. Recessed luminaires shall comply with NEMA LE 4. 
7. User Replaceable Lamps: 

a. Bulb shape complying with ANSI C78.79. 
b. Lamp base complying with ANSI C81.61 or IEC 60061-1. 

C. CRI as indicated on lighting schedule. 

D. Rated lamp life of 50,000 hours to L70. 

E. Lamps dimmable from 100 percent to 0 percent of maximum light output. 

F. Internal driver. 

G. Nominal Operating Voltage: as noted on drawings. 

1. Lens Thickness: At least 0.125 inch (3.175 mm) minimum unless otherwise 
indicated. 

H. Housings: per fixture schedule. 

2.3 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 
2. Sheet metal components shall be steel unless otherwise indicated. 
3. Form and support to prevent warping and sagging. 

B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage 
under operating conditions, and designed to permit relamping without use of tools. 
Designed to prevent doors, frames, lenses, diffusers, and other components from 
falling accidentally during relamping and when secured in operating position. 

C. Diffusers and Globes: 
 
1. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance 

to yellowing and other changes due to aging, exposure to heat, and UV radiation. 
2. Glass: Annealed crystal glass unless otherwise indicated. 
3. Lens Thickness: At least 0.125 inch (3.175 mm) minimum unless otherwise 

indicated. 

D. Housings: per fixture schedule. 

E. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate 
labels where they will be readily visible to service personnel, but not seen from normal 
viewing angles when lamps are in place. 
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1. Label shall include the following lamp characteristics: 

a. "USE ONLY" and include specific lamp type. 
b. Lamp diameter, shape, size, wattage, and coating. 
c. CCT and CRI for all luminaires. 

2.4 METAL FINISHES 

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of 
adjoining components are acceptable if they are within the range of approved Samples 
and if they can be and are assembled or installed to minimize contrast. 

2.5 LUMINAIRE SUPPORT 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical 
Systems" for channel and angle iron supports and nonmetallic channel and angle 
supports. 

B. Single-Stem Hangers: 1/2-inch (13-mm) steel tubing with swivel ball fittings and ceiling 
canopy. Finish same as luminaire. 

C. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage (2.68 
mm). 

D. Rod Hangers: 3/16-inch (5-mm) minimum diameter, cadmium-plated, threaded steel 
rod. 

E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment 
with threaded attachment, cord, and locking-type plug. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
the Work. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 
connections before luminaire installation. Proceed with installation only after 
unsatisfactory conditions have been corrected. 
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3.2 TEMPORARY LIGHTING 

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. 
When construction is sufficiently complete, clean luminaires used for temporary lighting 
and install new lamps. 

3.3 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise 
indicated. 

C. Install lamps in each luminaire. 

D. Supports: 

1. Sized and rated for luminaire weight. 
2. Able to maintain luminaire position after cleaning and relamping. 
3. Provide support for luminaire without causing deflection of ceiling or wall. 
4. Luminaire mounting devices shall be capable of supporting a horizontal force of 

100 percent of luminaire weight and vertical force of 400 percent of luminaire 
weight. 

E. Flush-Mounted Luminaire Support: 

1. Secured to outlet box. 
2. Attached to ceiling structural members at four points equally spaced around 

circumference of luminaire. 
3. Trim ring flush with finished surface. 

F. Wall-Mounted Luminaire Support: 

1. Attached to structural members in walls. 
2. Do not attach luminaires directly to gypsum board. 

G. Ceiling-Mounted Luminaire Support: 

1. Ceiling mount with two 5/32-inch- (4-mm-) diameter aircraft cable supports 
adjustable to 120 inches (6 m) in length. 

2. Ceiling mount with pendant mount with 5/32-inch- (4-mm-) diameter aircraft cable 
supports adjustable to 120 inches (6 m) in length. 

3. Ceiling mount with hook mount. 

H. Suspended Luminaire Support: 

1. Pendants and Rods: Where longer than 48 inches (1200 mm), brace to limit 
swinging. 
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2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. 
Support with approved outlet box and accessories that hold stem and provide 
damping of luminaire oscillations. Support outlet box vertically to building 
structure using approved devices. 

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and 
wire support for suspension for each unit length of luminaire chassis, including 
one at each end. 

4. Do not use ceiling grid as support for pendant luminaires. Connect support wires 
or rods to building structure. 

I. Ceiling-Grid-Mounted Luminaires: 

1. Secure to any required outlet box. 
2. Secure luminaire to the luminaire opening using approved fasteners in a 

minimum of four locations, spaced near corners of luminaire. 
3. Use approved devices and support components to connect luminaire to ceiling 

grid and building structure in a minimum of four locations, spaced near corners of 
luminaire. 

J. Comply with requirements in Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables" for wiring connections. 

3.4 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements 
for identification specified in Section 260553 "Identification for Electrical Systems." 

3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation. 

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper 
operation. Verify transfer from normal power to battery power and retransfer to 
normal. 

B. Luminaire will be considered defective if it does not pass operation tests and 
inspections. 

C. Prepare test and inspection reports. 

3.6 STARTUP SERVICE 

A. Comply with requirements for startup specified in Section 260943.16 "Addressable-
Luminaire Lighting Controls." 
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B. Comply with requirements for startup specified in Section 260943.23 "Relay-Based 
Lighting Controls." 

3.7 ADJUSTING 

A. Occupancy Adjustments: When requested within 12 months of date of Substantial 
Completion, provide on-site assistance in adjusting the direction of aim of luminaires to 
suit occupied conditions. Make up to two visits to Project during other-than-normal 
hours for this purpose. Some of this work may be required during hours of darkness. 

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that 
are defective. 

2. Parts and supplies shall be manufacturer's authorized replacement parts and 
supplies. 

3. Adjust the aim of luminaires in the presence of the Architect. 

END OF SECTION 26 51 19 
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SECTION 26 56 00 - EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Exterior solid-state luminaires that are designed for and exclusively use LED 
lamp technology. 

2. Luminaire supports. 
3. Luminaire-mounted photoelectric relays. 

B. Related Requirements: 

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, 
including time switches, photoelectric relays, occupancy sensors, and multipole 
lighting relays and contactors. 

1.3 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color rendering index. 

C. Fixture: See "Luminaire." 

D. IP: International Protection or Ingress Protection Rating. 

E. Lumen: Measured output of lamp and luminaire, or both. 

F. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of luminaire. 

1. Arrange in order of luminaire designation. 
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2. Include data on features, accessories, and finishes. 
3. Include physical description and dimensions of luminaire. 
4. Lamps, include life, output (lumens, CCT, and CRI), and energy-efficiency data. 
5. Photometric data and adjustment factors based on laboratory tests, complying 

with IES Lighting Measurements Testing and Calculation Guides, of each 
luminaire type. The adjustment factors shall be for lamps and accessories 
identical to those indicated for the luminaire as applied in this Project. 

a. Manufacturer's Certified Data: Photometric data certified by manufacturer's 
laboratory with a current accreditation under the NVLAP for Energy 
Efficient Lighting Products. 

b. Testing Agency Certified Data: For indicated luminaires, photometric data 
certified by a qualified independent testing agency. Photometric data for 
remaining luminaires shall be certified by manufacturer. 

6. Wiring diagrams for power, control, and signal wiring. 
7. Photoelectric relays. 
8. Means of attaching luminaires to supports and indication that the attachment is 

suitable for components involved. 

B. Shop Drawings: For nonstandard or custom luminaires. 

1. Include plans, elevations, sections, and mounting and attachment details. 
2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and 
size of each field connection. 

3. Include diagrams for power, signal, and control wiring. 

C. Samples: For each luminaire and for each color and texture indicated with factory-
applied finish. 

D. Product Schedule: For luminaires and lamps. 

E. Delegated-Design Submittal: For luminaire supports. 

1. Include design calculations for luminaire supports and seismic restraints. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans, drawn to scale, on which the following items are shown 
and coordinated with each other, using input from installers of the items involved: 

1. Luminaires. 
2. Structural members to which equipment and luminaires will be attached. 
3. Underground utilities and structures. 
4. Existing underground utilities and structures. 
5. Above-grade utilities and structures. 
6. Existing above-grade utilities and structures. 
7. Building features. 
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8. Vertical and horizontal information. 

B. Qualification Data: For testing laboratory providing photometric data for luminaires. 

C. Seismic Qualification Certificates: For luminaires, accessories, and components, from 
manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

D. Product Certificates: For each type of the following: 

1. Luminaire. 
2. Photoelectric relay. 

E. Product Test Reports: For each luminaire, for tests performed by manufacturer and 
witnessed by a qualified testing agency. 

F. Source quality-control reports. 

G. Sample warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and photoelectric relays to include in 
operation and maintenance manuals. 

1. Provide a list of all lamp types used on Project. Use ANSI and manufacturers' 
codes. 

2. Provide a list of all photoelectric relay types used on Project; use manufacturers' 
codes. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Lamps: Ten for every 100 of each type and rating installed. Furnish at least one 
of each type. 

2. Glass, Acrylic, and Plastic Lenses, Covers, and Other Optical Parts: One for 
every 100 of each type and rating installed. Furnish at least one of each type. 

3. Diffusers and Lenses: One for every 100 of each type and rating installed. 
Furnish at least one of each type. 
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4. Globes and Guards: One for every 20 of each type and rating installed. Furnish 
at least one of each type. 

1.8 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire 
manufacturers' laboratory that is accredited under the NVLAP for Energy Efficient 
Lighting Products. 

B. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an 
independent agency, with the experience and capability to conduct the testing 
indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7, accredited under 
the NVLAP for Energy Efficient Lighting Products and complying with applicable IES 
testing standards. 

C. Provide luminaires from a single manufacturer for each luminaire type. 

D. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure 
color consistency among luminaires. 

E. Installer Qualifications: An authorized representative who is trained and approved by 
manufacturer. 

F. Mockups: For exterior luminaires, complete with power and control connections. 

1. Obtain Architect's approval of luminaires in mockups before starting installations. 
2. Maintain mockups during construction in an undisturbed condition as a standard 

for judging the completed work. 
3. Approval of mockups does not constitute approval of deviations from the 

Contract Documents contained in mockups unless Architect specifically approves 
such deviations in writing. 

4. Subject to compliance with requirements, approved mockups may become part 
of the completed Work if undisturbed at time of Substantial Completion. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective 
covering prior to shipping. 

1.10 FIELD CONDITIONS 

A. Verify existing and proposed utility structures prior to the start of work associated with 
luminaire installation. 

B. Mark locations of exterior luminaires for approval by Architect prior to the start of 
luminaire installation. 
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1.11 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of 
luminaires that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures, including luminaire support components. 
b. Faulty operation of luminaires and accessories. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 

2. Warranty Period: 2 year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Luminaires shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 

B. Seismic Performance: Luminaires and lamps shall be labeled vibration and shock 
resistant. 

1. The term "withstand" means "the luminaire will remain in place without separation 
of any parts when subjected to the seismic forces specified and the luminaire will 
be fully operational during and after the seismic event." 

2.2 LUMINAIRE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. NRTL Compliance: Luminaires shall be listed and labeled for indicated class and 
division of hazard by an NRTL. 

C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled 
for indicated class and division of hazard by FM Global. 

D. UL Compliance: Comply with UL 1598 and listed for wet location. 

E. Lamp base complying with ANSI C81.61. 

F. Bulb shape complying with ANSI C79.1. 

G. CRI: as noted on lighting schedule. 
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H. L70 lamp life of 50,000 hours. 

I. Lamps dimmable from 100 percent to 0 percent of maximum light output. 

J. Internal driver. 

K. Nominal Operating Voltage: as noted on drawings. 

L. In-line Fusing: On the primary for each luminaire. 

M. Lamp Rating: Lamp marked for outdoor use and in enclosed locations. 

N. Source Limitations: Obtain luminaires from single source from a single manufacturer. 

O. Source Limitations: For luminaires, obtain each color, grade, finish, type, and variety of 
luminaire from single source with resources to provide products of consistent quality in 
appearance and physical properties. 

2.3 MATERIALS 

A. Metal Parts: Free of burrs and sharp corners and edges. 

B. Sheet Metal Components: Corrosion-resistant aluminum. Form and support to prevent 
warping and sagging. 

C. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage 
under operating conditions, and designed to permit relamping without use of tools. 
Designed to prevent doors, frames, lenses, diffusers, and other components from 
falling accidentally during relamping and when secured in operating position. Doors 
shall be removable for cleaning or replacing lenses. 

D. Diffusers and Globes: 

1. Acrylic Diffusers: 100 percent virgin acrylic plastic, with high resistance to 
yellowing and other changes due to aging, exposure to heat, and UV radiation. 

2. Glass: Annealed crystal glass unless otherwise indicated. 
3. Lens Thickness: At least 0.125 inch (3.175 mm) minimum unless otherwise 

indicated. 

E. Lens and Refractor Gaskets: Use heat- and aging-resistant resilient gaskets to seal 
and cushion lenses and refractors in luminaire doors. 

F. Reflecting surfaces shall have minimum reflectance as follows unless otherwise 
indicated: 

1. White Surfaces: 85 percent. 
2. Specular Surfaces: 83 percent. 
3. Diffusing Specular Surfaces: 75 percent. 
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G. Housings: 

1. Rigidly formed, weather- and light-tight enclosure that will not warp, sag, or 
deform in use. 

2. Provide filter/breather for enclosed luminaires. 

H. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Labels 
shall be located where they will be readily visible to service personnel, but not seen 
from normal viewing angles when lamps are in place. 

1. Label shall include the following lamp characteristics: 

a. "USE ONLY" and include specific lamp type. 
b. Lamp diameter, shape, size, wattage and coating. 
c. CCT and CRI for all luminaires. 

2.4 FINISHES 

A. Variations in Finishes: Noticeable variations in same piece are unacceptable. 
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 

B. Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -
tested luminaire before shipping. Where indicated, match finish process and color of 
pole or support materials. 

C. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal 
Finishes Manual for Architectural and Metal Products" for recommendations for 
applying and designating finishes. 

1. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes. 

2. Natural Satin Finish: Provide fine, directional, medium satin polish (AA-M32); buff 
complying with AA-M20 requirements; and seal aluminum surfaces with clear, 
hard-coat wax. 

3. Class I, Clear-Anodic Finish: AA-M32C22A41 (Mechanical Finish: Medium satin; 
Chemical Finish: Etched, medium matte; Anodic Coating: Architectural Class I, 
clear coating 0.018 mm or thicker) complying with AAMA 611. 

4. Class I, Color-Anodic Finish: AA-M32C22A42/A44 (Mechanical Finish: Medium 
satin; Chemical Finish: Etched, medium matte; Anodic Coating: Architectural 
Class I, integrally colored or electrolytically deposited color coating 0.018 mm or 
thicker), complying with AAMA 611. 

D. Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's "Metal Finishes 
Manual for Architectural and Metal Products" for recommendations for applying and 
designating finishes. 

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, to remove dirt, 
oil, grease, and other contaminants that could impair paint bond. Grind welds and 
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polish surfaces to a smooth, even finish. Remove mill scale and rust, if present, 
from uncoated steel, complying with SSPC-SP 5/NACE No. 1 or SSPC-SP 8. 

2. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats 
of primer and two finish coats of high-gloss, high-build polyurethane enamel. 

a. Color: As selected from manufacturer's standard catalog of colors. 
b. Color: Match Architect's sample of manufacturer's standard color. 
c. Color: As selected by Architect from manufacturer's full range. 

2.5 LUMINAIRE SUPPORT COMPONENTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical 
Systems" for channel and angle iron supports and nonmetallic channel and angle 
supports. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
the Work. 

B. Examine roughing-in for luminaire electrical conduit to verify actual locations of conduit 
connections before luminaire installation. 

C. Examine walls, roofs, canopy ceilings, and overhang ceilings for suitable conditions 
where luminaires will be installed. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 TEMPORARY LIGHTING 

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. 
When construction is substantially complete, clean luminaires used for temporary 
lighting and install new lamps. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Comply with NECA 1. 

B. Use fastening methods and materials selected to resist seismic forces defined for the 
application and approved by manufacturer. 

C. Install lamps in each luminaire. 
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D. Fasten luminaire to structural support. 

E. Supports: 

1. Sized and rated for luminaire weight. 
2. Able to maintain luminaire position after cleaning and relamping. 
3. Support luminaires without causing deflection of finished surface. 
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 

100 percent of luminaire weight and a vertical force of 400 percent of luminaire 
weight. 

F. Wall-Mounted Luminaire Support: 

1. Attached to structural members in walls. 

G. Wiring Method: Install cables in raceways. Conceal raceways and cables. 

H. Install luminaires level, plumb, and square with finished grade unless otherwise 
indicated. 

I. Coordinate layout and installation of luminaires with other construction. 

J. Adjust luminaires that require field adjustment or aiming. Include adjustment of 
photoelectric device to prevent false operation of relay by artificial light sources, 
favoring a north orientation. 

K. Comply with requirements in Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables" and 260533 "Raceways and Boxes for Electrical Systems" for 
wiring connections and wiring methods. 

3.4 BOLLARD LUMINAIRE INSTALLATION: 

A. Align units for optimum directional alignment of light distribution. 

1. Install on concrete base with top 4 inches (100 mm) above finished grade or 
surface at luminaire location. Cast conduit into base, and shape base to match 
shape of bollard base. Finish by troweling and rubbing smooth. Concrete 
materials, installation, and finishing are specified in Section 033000 "Cast-in-
Place Concrete." 

3.5 INSTALLATION OF INDIVIDUAL GROUND-MOUNTED LUMINAIRES 

A. Aim as indicated on Drawings. 

B. Install on concrete base with top 4 inches (100 mm) above finished grade or surface at 
luminaire location. Cast conduit into base, and finish by troweling and rubbing smooth. 
Concrete materials, installation, and finishing are specified in Section 033000 "Cast-in-
Place Concrete." 
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3.6 CORROSION PREVENTION 

A. Aluminum: Do not use in contact with earth or concrete. When in direct contact with a 
dissimilar metal, protect aluminum by insulating fittings or treatment. 

B. Steel Conduits: Comply with Section 260533 "Raceways and Boxes for Electrical 
Systems." In concrete foundations, wrap conduit with 0.010-inch- (0.254-mm-) thick, 
pipe-wrapping plastic tape applied with a 50 percent overlap. 

3.7 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements 
for identification specified in Section 260553 "Identification for Electrical Systems." 

3.8 FIELD QUALITY CONTROL 

A. Inspect each installed luminaire for damage. Replace damaged luminaires and 
components. 

B. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative: 

1. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation. 

2. Verify operation of photoelectric controls. 

C. Illumination Tests: 

1. Measure light intensities at night. Use photometers with calibration referenced to 
NIST standards. Comply with the following IES testing guide(s): 

a. IES LM-5. 
b. IES LM-50. 
c. IES LM-52. 
d. IES LM-64. 
e. IES LM-72. 

2. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation. 

D. Luminaire will be considered defective if it does not pass tests and inspections. 

E. Prepare a written report of tests, inspections, observations, and verifications indicating 
and interpreting results. If adjustments are made to lighting system, retest to 
demonstrate compliance with standards. 
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3.9 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain luminaires and photocell relays. 

3.10 ADJUSTING 

A. Occupancy Adjustments: When requested within 12 months of date of Substantial 
Completion, provide on-site assistance in adjusting the direction of aim of luminaires to 
suit occupied conditions. Make up to two visits to Project during other-than-normal 
hours for this purpose. Some of this work may be required during hours of darkness. 

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that 
are defective. 

2. Parts and supplies shall be manufacturer's authorized replacement parts and 
supplies. 

3. Adjust the aim of luminaires in the presence of the Architect. 

END OF SECTION 26 56 19 
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SECTION 27 05 00 - COMMON WORK RESULTS FOR COMMUNICATIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Communications equipment coordination and installation. 
2. Sleeves for pathways and cables. 
3. Sleeve seals. 
4. Grout. 
5. Common communications installation requirements. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For sleeve seals. 

1.5 COORDINATION 

A. Coordinate arrangement, mounting, and support of communications equipment: 

1. To allow maximum possible headroom unless specific mounting heights that 
reduce headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference to 
other installations. 

3. To allow right of way for piping and conduit installed at required slope. 
4. So connecting pathways, cables, wireways, cable trays, and busways will be 

clear of obstructions and of the working and access space of other equipment. 
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B. Coordinate installation of required supporting devices and set sleeves in cast-in-place 
concrete, masonry walls, and other structural components as they are constructed. 

C. Coordinate location of access panels and doors for communications items that are 
behind finished surfaces or otherwise concealed.  Access doors and panels are 
specified in Division 08 Section "Access Doors and Frames." 

D. Coordinate sleeve selection and application with selection and application of 
firestopping specified in Division 07 Section "Penetration Firestopping."." 

PART 2 - PRODUCTS 

2.1 SLEEVES FOR PATHWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized 
steel, plain ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 

1. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 
mm) and no side more than 16 inches (400 mm), thickness shall be 0.052 
inch (1.3 mm). 

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 
inches (1270 mm) and 1 or more sides equal to, or more than, 16 inches 
(400 mm), thickness shall be 0.138 inch (3.5 mm). 

2.2 SLEEVE SEALS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space 
between sleeve and pathway or cable. 

1. Manufacturers:  Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 
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2. Sealing Elements:  EDPM interlocking links shaped to fit surface of cable or 
conduit.  Include type and number required for material and size of pathway or 
cable. 

3. Pressure Plates:  Carbon steel.  Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure 

plates to sealing elements.  Include one for each sealing element. 

2.3 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable 
for application and a 30-minute working time. 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR COMMUNICATIONS INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to 
center of unit for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not 
indicated, arrange and install components and equipment to provide maximum 
possible headroom consistent with these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of 
components of both communications equipment and other nearby installations.  
Connect in such a way as to facilitate future disconnecting with minimum interference 
with other items in the vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 

3.2 SLEEVE INSTALLATION FOR COMMUNICATIONS PENETRATIONS 

A. Communications penetrations occur when pathways, cables, wireways, or cable trays 
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall 
assemblies. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or 
formed openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved 
opening. 
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D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall 
assemblies unless openings compatible with firestop system used are fabricated during 
construction of floor or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level. 

G. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve 
and pathway or cable, unless indicated otherwise. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 

1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool 
exposed surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between 
sleeve and pathway or cable, using joint sealant appropriate for size, depth, and 
location of joint.  Comply with requirements in Division 07 Section "Joint Sealants.". 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, 
ceilings, and floors at pathway and cable penetrations.  Install sleeves and seal 
pathway and cable penetration sleeves with firestop materials.  Comply with 
requirements in Division 07 Section "Penetration Firestopping." 

K. Roof-Penetration Sleeves:  Seal penetration of individual pathways and cables with 
flexible boot-type flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves 
and mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular 
clear space between pipe and sleeve for installing mechanical sleeve seals. 

M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves 
to allow for 1-inch (25-mm) annular clear space between pathway or cable and sleeve 
for installing mechanical sleeve seals. 

3.3 SLEEVE-SEAL INSTALLATION 

A. Install to seal exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for pathway 
or cable material and size.  Position pathway or cable in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between pathway or cable and 
sleeve.  Tighten bolts against pressure plates that cause sealing elements to expand 
and make watertight seal. 
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3.4 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for 
communications installations to restore original fire-resistance rating of assembly.  
Firestopping materials and installation requirements are specified in Division 07 
Section "Penetration Firestopping." 

END OF SECTION 27 05 00 
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SECTION 27 11 00 - COMMUNICATIONS EQUIPMENT ROOM FITTINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Telecommunications mounting elements. 
2. Backboards. 
3. Telecommunications equipment racks and cabinets. 
4. Telecommunications service entrance pathways. 
5. Grounding. 

B. Related Sections: 

1. Division 27 Section "Communications Backbone Cabling" for voice and data 
cabling associated with system panels and devices. 

2. Division 27 Section "Communications Horizontal Cabling" for voice and data 
cabling associated with system panels and devices. 

1.3 DEFINITIONS 

A. Basket Cable Tray:  A fabricated structure consisting of wire mesh bottom and side 
rails. 

B. Ladder Cable Tray:  A fabricated structure consisting of two longitudinal side rails 
connected by individual transverse members (rungs). 

C. BICSI:  Building Industry Consulting Service International. 

D. LAN: Local area network. 

E. RCDD:  Registered Communications Distribution Designer. 
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1.4 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Floor-mounted cabinets and cable pathways shall withstand the 
effects of earthquake motions determined according to SEI/ASCE 7. 

1. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified and the 
unit will be fully operational after the seismic event." 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, 
material descriptions, dimensions of individual components and profiles, and finishes 
for equipment racks and cabinets.  Include rated capacities, operating characteristics, 
electrical characteristics, and furnished specialties and accessories. 

B. Shop Drawings:  For communications equipment room fittings.  Include plans, 
elevations, sections, details, and attachments to other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each 
field connection. 

2. Equipment Racks and Cabinets:  Include workspace requirements and access 
for cable connections. 

3. Grounding:  Indicate location of grounding bus bar and its mounting detail 
showing standoff insulators and wall mounting brackets. 

C. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and 
field inspector. 

D. Seismic Qualification Certificates:  For floor-mounted cabinets, accessories, and 
components, from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and 
locate and describe mounting and anchorage provisions.  Base certification on 
the maximum number of components capable of being mounted in each rack 
type.  Identify components on which certification is based. 

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 
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1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on 
staff. 

1. Layout Responsibility:  Preparation of Shop Drawings shall be under the direct 
supervision of RCDD/NTS. 

2. Installation Supervision:  Installation shall be under the direct supervision of 
Level 2 Installer, who shall be present at all times when Work of this Section is 
performed at Project site. 

3. Field Inspector:  Currently registered by BICSI as RCDD to perform the on-site 
inspection. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

C. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A. 

D. Grounding:  Comply with ANSI-J-STD-607-A. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install equipment frames and cable trays 
until spaces are enclosed and weathertight, wet work in spaces is complete and dry, 
and work above ceilings is complete. 

1.8 COORDINATION 

A. Coordinate layout and installation of communications equipment with Owner's 
telecommunications and LAN equipment and service suppliers.  Coordinate service 
entrance arrangement with local exchange carrier. 

1. Meet jointly with telecommunications and LAN equipment suppliers, local 
exchange carrier representatives, and Owner to exchange information and agree 
on details of equipment arrangements and installation interfaces. 

2. Record agreements reached in meetings and distribute them to other 
participants. 

3. Adjust arrangements and locations of distribution frames, cross-connects, and 
patch panels in equipment rooms to accommodate and optimize arrangement 
and space requirements of telephone switch and LAN equipment. 

4. Adjust arrangements and locations of equipment with distribution frames, cross-
connects, and patch panels of cabling systems of other communications, 
electronic safety and security, and related systems that share space in the 
equipment room. 
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B. Coordinate location of power raceways and receptacles with locations of 
communications equipment requiring electrical power to operate. 

PART 2 - PRODUCTS 

2.1 PATHWAYS 

A. General Requirements:  Comply with TIA/EIA-569-A. 

B. Cable Support:  NRTL labeled.  Cable support brackets shall be designed to prevent 
degradation of cable performance and pinch points that could damage cable.  Cable tie 
slots fasten cable ties to brackets. 

1. Comply with NFPA 70 and UL 2043 for fire-resistant and low-smoke-producing 
characteristics. 

2. Support brackets with cable tie slots for fastening cable ties to brackets. 
3. Lacing bars, spools, J-hooks, and D-rings. 
4. Straps and other devices. 

C. Cable Trays: 

1. See Cable Tray Section 260536. 

2.2 BACKBOARDS 

A. Backboards:  Plywood, fire-retardant treated, 3/4 inches thick by 96 inches high by 
width indicated on plan drawings. Comply with requirements for plywood backing 
panels specified in Division 06 Section "Rough Carpentry." 

2.3 EQUIPMENT FRAMES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Panduit Corp. 

B. General Frame Requirements: 

1. Distribution Frames:  Freestanding and wall-mounting, modular-steel units 
designed for telecommunications terminal support and coordinated with 
dimensions of units to be supported. 

2. Module Dimension:  Width compatible with EIA 310 standard, 19-inch (480-mm) 
panel mounting. 

3. Finish:  Manufacturer's standard, baked-polyester powder coat. 
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C. Floor-Mounted Racks:  Modular-type, steel or aluminum construction. 

1. Vertical and horizontal cable management channels, top and bottom cable 
troughs, grounding lug, and a power strip. 

2. Baked-polyester powder coat finish. 

D. Cable Management for Equipment Frames: 

1. Metal, with integral wire retaining fingers. 
2. Baked-polyester powder coat finish. 
3. Vertical cable management panels shall have front and rear channels, with 

covers. 
4. Provide horizontal crossover cable manager at the top of each relay rack, with a 

minimum height of two rack units each. 

2.4 POWER STRIPS 

A. Power Strips:  Comply with UL 1363. 

1. Rack mounting. 
2. Ten, 20-A, 120-V ac, NEMA WD 6, Configuration 5-20R receptacles. 
3. LED indicator lights for power and protection status. 
4. LED indicator lights for reverse polarity and open outlet ground. 
5. Circuit Breaker and Thermal Fusing:  When protection is lost, circuit opens and 

cannot be reset. 
6. Cord connected with 15-foot (4.5-m) line cord. 
7. Rocker-type on-off switch, illuminated when in on position. 
8. Peak Single-Impulse Surge Current Rating:  33 kA per phase. 
9. Protection modes shall be line to neutral, line to ground, and neutral to ground.  

UL 1449 clamping voltage for all 3 modes shall be not more than 330 V. 

2.5 GROUNDING 

A. Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical 
Systems." for grounding conductors and connectors. 

B. Telecommunications Main Bus Bar: 

1. Connectors:  Mechanical type, cast silicon bronze, solderless compression-type 
wire terminals, and long-barrel, two-bolt connection to ground bus bar. 

2. Ground Bus Bar:  Copper, minimum 1/4 inch thick by 4 inches wide (6 mm thick 
by 100 mm wide) with 9/32-inch (7.14-mm) holes spaced 1-1/8 inches (28 mm) 
apart. 

3. Stand-Off Insulators:  Comply with UL 891 for use in switchboards, 600 V.  Lexan 
or PVC, impulse tested at 5000 V. 

C. Comply with ANSI-J-STD-607-A. 
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2.6 LABELING 

A. Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including 
label stocks, laminating adhesives, and inks used by label printers. 

PART 3 - EXECUTION 

3.1 ENTRANCE FACILITIES 

A. Contact telecommunications service provider and arrange for installation of 
demarcation point, protected entrance terminals, and a housing when so directed by 
service provider. 

B. Install underground pathways complying with recommendations in TIA/EIA-569-A, 
"Entrance Facilities" Article. 

3.2 Install underground entrance pathway complying with Division 26 Section "Raceway 
and Boxes for Electrical Systems" INSTALLATION 

A. Comply with NECA 1. 

B. Comply with BICSI TDMM for layout and installation of communications equipment 
rooms. 

C. Cable Trays:  Comply with NEMA VE 2 and TIA/EIA-569-A-7. 

D. Bundle, lace, and train conductors and cables to terminal points without exceeding 
manufacturer's limitations on bending radii.  Install lacing bars and distribution spools. 

3.3 FIRESTOPPING 

A. Comply with requirements in Division 07 Section "Penetration Firestopping."Comply 
with TIA/EIA-569-A, Annex A, "Firestopping." 

B. Comply with BICSI TDMM, "Firestopping Systems" Article. 

3.4 GROUNDING 

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical 
Protection" Chapter. 

B. Comply with ANSI-J-STD-607-A. 
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C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall 
allowing at least 2-inch (50-mm) clearance behind the grounding bus bar.  Connect 
grounding bus bar with a minimum No. 4 AWG grounding electrode conductor from 
grounding bus bar to suitable electrical building ground. 

D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG 
equipment grounding conductor. 

1. Bond the shield of shielded cable to the grounding bus bar in communications 
rooms and spaces. 

3.5 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  
Comply with requirements in Division 26 Section "Identification for Electrical Systems.  
"Comply with requirements in Division 09 Section "Interior Painting" for painting 
backboards.  For fire-resistant plywood, do not paint over manufacturer's label. 

B. See Division 27 Section "Communications Horizontal Cabling" for additional 
identification requirements.  See Evaluations for discussion of TIA/EIA standard as it 
applies to this Section.  Paint and label colors for equipment identification shall comply 
with TIA/EIA-606-A for Class 2 level of administration including optional identification 
requirements of this standard. 

C. Labels shall be preprinted or computer-printed type. 

END OF SECTION 27 11 00 
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SECTION 27 13 00 - COMMUNICATIONS BACKBONE CABLING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pathways. 
2. UTP cable. 
3. 9/125-micrometer, optical fiber cabling. 
4. Cable connecting hardware, patch panels, and cross-connects. 
5. Cabling identification products. 

1.3 DEFINITIONS 

A. BICSI:  Building Industry Consulting Service International. 

B. Cross-Connect:  A facility enabling the termination of cable elements and their 
interconnection or cross-connection. 

C. EMI:  Electromagnetic interference. 

D. IDC:  Insulation displacement connector. 

E. LAN:  Local area network. 

F. RCDD:  Registered Communications Distribution Designer. 

G. UTP:  Unshielded twisted pair. 

1.4 BACKBONE CABLING DESCRIPTION 

A. Backbone cabling system shall provide interconnections between communications 
equipment rooms, main terminal space, and entrance facilities in the 
telecommunications cabling system structure.  Cabling system consists of backbone 
cables, intermediate and main cross-connects, mechanical terminations, and patch 
cords or jumpers used for backbone-to-backbone cross-connection. 
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B. Backbone cabling cross-connects may be located in communications equipment rooms 
or at entrance facilities.  Bridged taps and splitters shall not be used as part of 
backbone cabling. 

1.5 PERFORMANCE REQUIREMENTS 

A. General Performance:  Backbone cabling system shall comply with transmission 
standards in TIA/EIA-568-B.1, when tested according to test procedures of this 
standard. 

1.6 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. For coaxial cable, include the following installation data for each type used: 

a. Nominal OD. 
b. Minimum bending radius. 
c. Maximum pulling tension. 

B. Shop Drawings: 

1. System Labeling Schedules:  Electronic copy of labeling schedules, in software 
and format selected by Owner. 

2. System Labeling Schedules:  Electronic copy of labeling schedules that are part 
of the cabling and asset identification system of the software. 

3. Cabling administration drawings and printouts. 
4. Wiring diagrams to show typical wiring schematics including the following: 

a. Cross-connects. 
b. Patch panels. 
c. Patch cords. 

5. Cross-connects and patch panels.  Detail mounting assemblies, and show 
elevations and physical relationship between the installed components. 

6. Cable tray layout, showing cable tray route to scale, with relationship between 
the tray and adjacent structural, electrical, and mechanical elements.  Include the 
following: 

a. Vertical and horizontal offsets and transitions. 
b. Clearances for access above and to side of cable trays. 
c. Vertical elevation of cable trays above the floor or bottom of ceiling 

structure. 
d. Load calculations to show dead and live loads as not exceeding 

manufacturer's rating for tray and its support elements. 

C. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and 
field inspector. 
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D. Source quality-control reports. 

E. Field quality-control reports. 

F. Maintenance Data:  For splices and connectors to include in maintenance manuals. 

G. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 
2. Program Software Backup:  On magnetic media or compact disk, complete with 

data files. 
3. Device address list. 
4. Printout of software application and graphic screens. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on 
staff. 

1. Layout Responsibility:  Preparation of Shop Drawings and Cabling Administration 
Drawings, and field testing program development by an RCDD. 

2. Installation Supervision:  Installation shall be under the direct supervision of 
Registered Technician, who shall be present at all times when Work of this 
Section is performed at Project site. 

3. Testing Supervisor:  Currently certified by BICSI as an RCDD to supervise on-
site testing. 

B. Testing Agency Qualifications:  An NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to 
supervise on-site testing. 

C. Surface-Burning Characteristics:  As determined by testing identical products 
according to ASTM E 84 by a qualified testing agency.  Identify products with 
appropriate markings of applicable testing agency. 

1. Flame-Spread Index:  25 or less. 
2. Smoke-Developed Index:  450 or less. 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

E. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A. 

F. Grounding:  Comply with ANSI-J-STD-607-A. 
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1.8 DELIVERY, STORAGE, AND HANDLING 

A. Test cables upon receipt at Project site. 

1. Test optical fiber cable to determine the continuity of the strand end to end.  Use 
optical loss test set. 

2. Test optical fiber cable while on reels.  Use an optical time domain reflectometer 
to verify the cable length and locate cable defects, splices, and connector, 
including the loss value of each.  Retain test data and include the record in 
maintenance data. 

3. Test each pair of UTP cable for open and short circuits. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install cables and connecting materials 
until wet work in spaces is complete and dry, and temporary HVAC system is operating 
and maintaining ambient temperature and humidity conditions at occupancy levels 
during the remainder of the construction period. 

1.10 COORDINATION 

A. Coordinate layout and installation of telecommunications pathways and cabling with 
Owner's telecommunications and LAN equipment and service suppliers. 

1.11 SOFTWARE SERVICE AGREEMENT 

A. Technical Support:  Beginning with Substantial Completion, provide software support 
for two years. 

B. Upgrade Service:  Update software to latest version at Project completion.  Install and 
program software upgrades that become available within two years from date of 
Substantial Completion.  Upgrading software shall include operating system.  Upgrade 
shall include new or revised licenses for use of software. 

1. Provide 30 days' notice to Owner to allow scheduling and access to system and 
to allow Owner to upgrade computer equipment if necessary. 

1.12 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Patch-Panel Units:  One of each type. 
2. Connecting Blocks:  One of each type. 
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PART 2 - PRODUCTS 

2.1 PATHWAYS 

A. General Requirements:  Comply with TIA/EIA-569-A. 

B. Cable Support:  NRTL labeled for support of Category 6A cabling, designed to prevent 
degradation of cable performance and pinch points that could damage cable. 

1. Support brackets with cable tie slots for fastening cable ties to brackets. 
2. Lacing bars, spools, J-hooks, and D-rings. 
3. Straps and other devices. 

C. Cable Trays: 

1. See Cable Tray Section 260536. 

2.2 BACKBOARDS 

A. Backboards:  Plywood, fire-retardant treated, 3/4 by 48 by 96 inches (19 by 1220 by 
2440 mm).  Comply with requirements in Division 06 Section "Rough Carpentry" for 
plywood backing panels. 

2.3 UTP CABLE 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Panduit Corp. 
2. General Cable Technologies Corporation. 

B. Description:  100-ohm, 100-pair UTP, formed into 25-pair binder groups covered with 
a gray thermoplastic jacket and overall metallic shield. 

1. Comply with ICEA S-90-661 for mechanical properties. 
2. Comply with TIA/EIA-568-B.1 for performance specifications. 
3. Comply with TIA/EIA-568-B.2, Category 6. 
4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as 

complying with UL 444 and NFPA 70 for the following types: 

a. Communications, General Purpose: Type CM or CMG or MPP, CMP, 
MPR, CMR, MP, or MPG. 

b. Communications, Plenum Rated:  Type CMP or MPP, complying with 
NFPA 262. 

c. Communications, Riser Rated:  Type CMR or MPP, CMP, or MPR, 
complying with UL 1666. 
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d. Communications, Limited Purpose:  Type CMX or MPP, CMP, MPR, CMR, 
MP, MPG, CM, or CMG. 

e. Multipurpose:  Type MP or MPG or MPP or MPR. 
f. Multipurpose, Plenum Rated:  Type MPP, complying with NFPA 262. 
g. Multipurpose, Riser Rated:  Type MPR or MPP, complying with UL 1666. 

2.4 UTP CABLE HARDWARE 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Panduit Corp. 

B. General Requirements for Cable Connecting Hardware:  Comply with TIA/EIA-568-B.2, 
IDC type, with modules designed for punch-down caps or tools.  Cables shall be 
terminated with connecting hardware of same category or higher. 

C. Connecting Blocks:  110-style IDC for Category 6A.  Provide blocks for the number of 
cables terminated on the block, plus 25 percent spare.  Integral with connector bodies, 
including plugs and jacks where indicated. 

D. Cross-Connect:  Modular array of connecting blocks arranged to terminate building 
cables and permit interconnection between cables. 

1. Number of Terminals per Field:  One for each conductor in assigned cables. 

E. Patch Panel:  Modular panels housing multiple-numbered jack units with IDC-type 
connectors at each jack for permanent termination of pair groups of installed cables. 

1. Number of Jacks per Field:  One for each four-pair conductor group of indicated 
cables, plus spares and blank positions adequate to suit specified expansion 
criteria. 

F. Jacks and Jack Assemblies:  Modular, color-coded, eight-position modular receptacle 
units with integral IDC-type terminals. 

G. Patch Cords:  Factory-made, 4-pair cables in 48-inch (1200-mm) lengths; terminated 
with 8-position modular plug at each end. 

1. Patch cords shall have bend-relief-compliant boots and color-coded icons to 
ensure Category 6A performance.  Patch cords shall have latch guards to protect 
against snagging. 

2. Patch cords shall have color-coded boots for circuit identification. 
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2.5 OPTICAL FIBER CABLE 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Panduit Corp. 
2. General Cable Technologies Corporation. 

B. Description:  Multimode, 9/125-micrometer, 8 strand-fiber, nonconductive, tight buffer, 
optical fiber cable. 

1. Comply with ICEA S-83-596 for mechanical properties. 
2. Comply with TIA/EIA-568-B.3 for performance specifications. 
3. Comply with TIA/EIA-492AAAA-A for detailed specifications. 
4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as 

complying with UL 444, UL 1651, and NFPA 70 for the following types: 

a. General Purpose, Nonconductive:  Type OFN or OFNG, or OFNR, OFNP. 
b. Plenum Rated, Nonconductive:  Type OFNP, complying with NFPA 262. 
c. Riser Rated, Nonconductive:  Type OFNR or OFNP, complying with 

UL 1666. 
d. General Purpose, Conductive:  Type OFC or OFCG or OFNG, OFN, 

OFCR, OFNR, OFCP, or OFNP. 
e. Plenum Rated, Conductive:  Type OFCP or OFNP, complying with 

NFPA 262. 
f. Riser Rated, Conductive:  Type OFCR or OFNR, OFCP, or OFNP, 

complying with UL 1666. 

5. Conductive cable shall be aluminum armored type. 
6. Maximum Attenuation:  3.50 dB/km at 850 nm; 1.5 dB/km at 1300 nm. 
7. Minimum Modal Bandwidth:  160 MHz-km at 850 nm; 500 MHz-km at 1300 nm. 

C. Jacket: 

1. Jacket Color:  Yellow for 9/125-micrometer cable. 
2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA/EIA-

598-B. 
3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals 

not to exceed 40 inches (1000 mm). 

2.6 OPTICAL FIBER CABLE HARDWARE 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Panduit Corp. 
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B. Cross-Connects and Patch Panels:  Modular panels housing multiple-numbered, 
duplex cable connectors. 

1. Number of Connectors per Field:  One for each fiber of cable or cables assigned 
to field, plus spares and blank positions adequate to suit specified expansion 
criteria. 

C. Patch Cords:  Factory-made, dual-fiber cables in 36-inch (900-mm) lengths.  Provide 
(1) full duplex multi-mode patch cable per transmit and receive. 

D. Cable Connecting Hardware: 

1. Comply with Optical Fiber Connector Intermateability Standards (FOCIS) 
specifications of TIA/EIA-604-2, TIA/EIA-604-3-A, and TIA/EIA-604-12.  Comply 
with TIA/EIA-568-B.3. 

2. Quick-connect, simplex and duplex, Type SC connectors.  Insertion loss not 
more than 0.75 dB. 

3. Type SFF connectors may be used in termination racks, panels, and equipment 
packages. 

2.7 GROUNDING 

A. Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical 
Systems." for grounding conductors and connectors. 

B. Comply with ANSI-J-STD-607-A. 

2.8 IDENTIFICATION PRODUCTS 

A. Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including 
label stocks, laminating adhesives, and inks used by label printers. 

2.9 SOURCE QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to evaluate cables. 

B. Factory test cables on reels according to TIA/EIA-568-B.1. 

C. Factory test UTP cables according to TIA/EIA-568-B.2. 

D. Factory test multimode optical fiber cables according to TIA/EIA-526-14-A and TIA/EIA-
568-B.3. 

E. Cable will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 
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PART 3 - EXECUTION 

3.1 ENTRANCE FACILITIES 

A. Coordinate backbone cabling with the protectors and demarcation point provided by 
communications service provider. 

3.2 WIRING METHODS 

A. Wiring Method:  Install cables in raceways and cable trays except within consoles, 
cabinets, desks, and counters and except in accessible ceiling spaces, in attics, and in 
gypsum board partitions where unenclosed wiring method may be used.  Conceal 
raceway and cables except in unfinished spaces. 

1. Install plenum cable in environmental air spaces, including plenum ceilings. 
2. Comply with requirements for raceways and boxes specified in Division 26 

Section "Raceway and Boxes for Electrical Systems." 

B. Wiring Method:  Conceal conductors and cables in accessible ceilings, walls, and floors 
where possible. 

C. Wiring within Enclosures:  Bundle, lace, and train cables within enclosures.  Connect to 
terminal points with no excess and without exceeding manufacturer's limitations on 
bending radii.  Provide and use lacing bars and distribution spools. 

3.3 INSTALLATION OF PATHWAYS 

A. Cable Trays:  Comply with NEMA VE 2 and TIA/EIA-569-A. 

B. Comply with requirements for demarcation point, pathways, cabinets, and racks 
specified in Division 27 Section "Communications Equipment Room Fittings."  
Drawings indicate general arrangement of pathways and fittings. 

C. Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of 
bends between pull points. 

D. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical 
Systems" for installation of conduits and wireways. 

E. Install manufactured conduit sweeps and long-radius elbows whenever possible. 

F. Pathway Installation in Communications Equipment Rooms: 

1. Position conduit ends adjacent to a corner on backboard where a single piece of 
plywood is installed, or in the corner of room where multiple sheets of plywood 
are installed around perimeter walls of room. 

2. Install cable trays to route cables if conduits cannot be located in these positions. 
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3. Secure conduits to backboard when entering room from overhead. 
4. Extend conduits 3 inches (76 mm) above finished floor. 
5. Install metal conduits with grounding bushings and connect with grounding 

conductor to grounding system. 

G. Backboards:  Install backboards with 96-inch (2440-mm) dimension vertical.  Butt 
adjacent sheets tightly, and form smooth gap-free corners and joints. 

3.4 INSTALLATION OF CABLES 

A. Comply with NECA 1. 

B. General Requirements for Cabling: 

1. Comply with TIA/EIA-568-B.1. 
2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices." 
3. Install 110-style IDC termination hardware unless otherwise indicated. 
4. Terminate all conductors; no cable shall contain unterminated elements.  Make 

terminations only at indicated outlets, terminals, cross-connects, and patch 
panels. 

5. Cables may not be spliced.  Secure and support cables at intervals not 
exceeding 30 inches (760 mm) and not more than 6 inches (150 mm) from 
cabinets, boxes, fittings, outlets, racks, frames, and terminals. 

6. Install lacing bars to restrain cables, to prevent straining connections, and to 
prevent bending cables to smaller radii than minimums recommended by 
manufacturer. 

7. Bundle, lace, and train conductors to terminal points without exceeding 
manufacturer's limitations on bending radii, but not less than radii specified in 
BICSI ITSIM, "Cabling Termination Practices" Chapter.  Use lacing bars and 
distribution spools. 

8. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice 
cable between termination, tap, or junction points.  Remove and discard cable if 
damaged during installation and replace it with new cable. 

9. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  
Heat lamps shall not be used for heating. 

10. In the communications equipment room, install a 10-foot- (3-m-) long service loop 
on each end of cable. 

11. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable 
pull tensions. 

C. UTP Cable Installation: 

1. Comply with TIA/EIA-568-B.2. 
2. Do not untwist UTP cables more than 1/2 inch (12 mm) from the point of 

termination to maintain cable geometry. 

D. Optical Fiber Cable Installation: 
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1. Comply with TIA/EIA-568-B.3. 
2. Cable may be terminated on connecting hardware that is rack or cabinet 

mounted. 

E. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cable guides in telecommunications 
spaces with terminating hardware and interconnection equipment. 

2. Suspend UTP cable not in a wireway or pathway, a minimum of 8 inches (200 
mm) above ceilings by cable supports not more than 60 inches (1524 mm) apart. 

3. Cable shall not be run through structural members or in contact with pipes, ducts, 
or other potentially damaging items. 

F. Group connecting hardware for cables into separate logical fields. 

G. Separation from EMI Sources: 

1. Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating 
unshielded copper voice and data communication cable from potential EMI 
sources, including electrical power lines and equipment. 

2. Separation between open communications cables or cables in nonmetallic 
raceways and unshielded power conductors and electrical equipment shall be as 
follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches 
(127 mm). 

b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 
inches (300 mm). 

c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches 
(610 mm). 

3. Separation between communications cables in grounded metallic raceways and 
unshielded power lines or electrical equipment shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches 
(64 mm). 

b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches 
(150 mm). 

c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches 
(300 mm). 

4. Separation between communications cables in grounded metallic raceways and 
power lines and electrical equipment located in grounded metallic conduits or 
enclosures shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  No requirement. 
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches 

(76 mm). 
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c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches 
(150 mm). 

5. Separation between Communications Cables and Electrical Motors and 
Transformers, 5 kVA or HP and Larger:  A minimum of 48 inches (1200 mm). 

6. Separation between Communications Cables and Fluorescent Fixtures:  A 
minimum of 5 inches (127 mm). 

3.5 FIRESTOPPING 

A. Comply with requirements in Division 07 Section "Penetration Firestopping."Comply 
with TIA/EIA-569-A, Annex A, "Firestopping." 

B. Comply with BICSI TDMM, "Firestopping Systems" Article. 

3.6 GROUNDING 

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical 
Protection" Chapter. 

B. Comply with ANSI-J-STD-607-A. 

C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall 
allowing at least 2-inch (50-mm) clearance behind the grounding bus bar.  Connect 
grounding bus bar with a minimum No. 4 AWG grounding electrode conductor from 
grounding bus bar to suitable electrical building ground. 

D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG 
equipment grounding conductor. 

3.7 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  
Comply with requirements for identification specified in Division 26 Section 
"Identification for Electrical Systems." 

1. Administration Class:  4. 
2. Color-code cross-connect fields and apply colors to voice and data service 

backboards, connections, covers, and labels. 

B. Comply with requirements in Division 09 Section "Interior Painting" for painting 
backboards.  For fire-resistant plywood, do not paint over manufacturer's label. 

C. See Division 27 Section "Communications Horizontal Cabling" for additional 
identification requirements.  See Evaluations for discussion about TIA/EIA standard as 
it applies to this Section.Paint and label colors for equipment identification shall comply 
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with TIA/EIA-606-A for Class 4 level of administration including optional identification 
requirements of this standard. 

D. Comply with requirements in Division 27 Section "Communications Horizontal Cabling" 
for cable and asset management software. 

E. Cable Schedule:  Install in a prominent location in each equipment room and wiring 
closet.  List incoming and outgoing cables and their designations, origins, and 
destinations.  Protect with rigid frame and clear plastic cover.  Furnish an electronic 
copy of final comprehensive schedules for Project. 

F. Cabling Administration Drawings:  Show building floor plans with cabling 
administration-point labeling.  Identify labeling convention and show labels for 
telecommunications closets, backbone pathways and cables, entrance pathways and 
cables, terminal hardware and positions, horizontal cables, work areas and workstation 
terminal positions, grounding buses and pathways, and equipment grounding 
conductors. 

G. Cable and Wire Identification: 

1. Label each cable within 4 inches (100 mm) of each termination and tap, where it 
is accessible in a cabinet or junction or outlet box, and elsewhere as indicated. 

2. Each wire connected to building-mounted devices is not required to be numbered 
at device if color of wire is consistent with associated wire connected and 
numbered within panel or cabinet. 

3. Exposed Cables and Cables in Cable Trays and Wire Troughs:  Label each cable 
at intervals not exceeding 15 feet (4.5 m). 

4. Label each terminal strip and screw terminal in each cabinet, rack, or panel. 

a. Individually number wiring conductors connected to terminal strips and 
identify each cable or wiring group being extended from a panel or cabinet 
to a building-mounted device with name and number of particular device as 
shown. 

b. Label each unit and field within distribution racks and frames. 

5. Identification within Connector Fields in Equipment Rooms and Wiring Closets:  
Label each connector and each discrete unit of cable-terminating and connecting 
hardware.  Where similar jacks and plugs are used for both voice and data 
communication cabling, use a different color for jacks and plugs of each service. 

H. Labels shall be preprinted or computer-printed type with printing area and font color 
that contrasts with cable jacket color but still complies with requirements in 
TIA/EIA 606-A, for the following: 

1. Cables use flexible vinyl or polyester that flexes as cables are bent. 
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3.8 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Visually inspect UTP and optical fiber jacket materials for NRTL certification 
markings.  Inspect cabling terminations in communications equipment rooms for 
compliance with color-coding for pin assignments, and inspect cabling 
connections for compliance with TIA/EIA-568-B.1. 

2. Visually inspect cable placement, cable termination, grounding and bonding, 
equipment and patch cords, and labeling of all components. 

3. Test UTP copper cabling for DC loop resistance, shorts, opens, intermittent 
faults, and polarity between conductors.  Test operation of shorting bars in 
connection blocks.  Test cables after termination but not cross-connection. 

a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-
568-B.2.  Perform tests with a tester that complies with performance 
requirements in "Test Instruments (Normative)" Annex, complying with 
measurement accuracy specified in "Measurement Accuracy (Informative)" 
Annex.  Use only test cords and adapters that are qualified by test 
equipment manufacturer for channel or link test configuration. 

4. Optical Fiber Cable Tests: 

a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-
568-B.1.  Use only test cords and adapters that are qualified by test 
equipment manufacturer for channel or link test configuration. 

b. Link End-to-End Attenuation Tests: 

1) Horizontal and multimode backbone link measurements:  Test at 850 
or 1300 nm in 1 direction according to TIA/EIA-526-14-A, Method B, 
One Reference Jumper. 

2) Attenuation test results for backbone links shall be less than 2.0 dB.  
Attenuation test results shall be less than that calculated according to 
equation in TIA/EIA-568-B.1. 

D. Data for each measurement shall be documented.  Data for submittals shall be printed 
in a summary report that is formatted similar to Table 10.1 in BICSI TDMM, or 
transferred from the instrument to the computer, saved as text files, and printed and 
submitted. 

E. Remove and replace cabling where test results indicate that they do not comply with 
specified requirements. 

F. End-to-end cabling will be considered defective if it does not pass tests and 
inspections. 
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G. Prepare test and inspection reports. 

3.9 WARRANTY 

A. The Structured Cabling System shall carry a manufacturer's 25 year product, labor and 
applications assurance warranty. Manufacturer and OWNER shall perform an end-to-
end audit on infrastructure prior to releasing warranty. 

END OF SECTION 27 13 00 
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SECTION 27 15 00 - COMMUNICATIONS HORIZONTAL CABLING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pathways. 
2. UTP cabling. 
3. 9/125-micrometer, optical fiber cabling. 
4. Multiuser telecommunications outlet assemblies. 
5. Cable connecting hardware, patch panels, and cross-connects. 
6. Telecommunications outlet/connectors. 
7. Cabling system identification products. 
8. Cable management system. 

B. Related Sections: 
1. Division 28 Section "Conductors and Cables for Electronic Safety and Security" 

for voice and data cabling associated with system panels and devices. 

1.3 DEFINITIONS 

A. Basket Cable Tray:  A fabricated structure consisting of wire mesh bottom and side 
rails. 

B. BICSI:  Building Industry Consulting Service International. 

C. Consolidation Point:  A location for interconnection between horizontal cables 
extending from building pathways and horizontal cables extending into furniture 
pathways. 

D. Cross-Connect:  A facility enabling the termination of cable elements and their 
interconnection or cross-connection. 

E. EMI:  Electromagnetic interference. 

F. IDC:  Insulation displacement connector. 
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G. Ladder Cable Tray:  A fabricated structure consisting of two longitudinal side rails 
connected by individual transverse members (rungs). 

H. LAN:  Local area network. 

I. MUTOA:  Multiuser telecommunications outlet assembly, a grouping in one location of 
several telecommunications outlet/connectors. 

J. Outlet/Connectors:  A connecting device in the work area on which horizontal cable or 
outlet cable terminates. 

K. RCDD:  Registered Communications Distribution Designer. 

L. UTP:  Unshielded twisted pair. 

1.4 HORIZONTAL CABLING DESCRIPTION 

A. Horizontal cable and its connecting hardware provide the means of transporting signals 
between the telecommunications outlet/connector and the horizontal cross-connect 
located in the communications equipment room.  This cabling and its connecting 
hardware are called "permanent link," a term that is used in the testing protocols. 

1. TIA/EIA-568-B.1 requires that a minimum of two telecommunications 
outlet/connectors be installed for each work area. 

2. Horizontal cabling shall contain no more that one transition point or consolidation 
point between the horizontal cross-connect and the telecommunications 
outlet/connector. 

3. Bridged taps and splices shall not be installed in the horizontal cabling. 
4. Splitters shall not be installed as part of the optical fiber cabling. 

B. A work area is approximately 100 sq. ft. (9.3 sq. m), and includes the components that 
extend from the telecommunications outlet/connectors to the station equipment. 

C. The maximum allowable horizontal cable length is 295 feet (90 m).  This maximum 
allowable length does not include an allowance for the length of 16 feet (4.9 m) to the 
workstation equipment.  The maximum allowable length does not include an allowance 
for the length of 16 feet (4.9 m) in the horizontal cross-connect. 

1.5 PERFORMANCE REQUIREMENTS 

A. General Performance:  Horizontal cabling system shall comply with transmission 
standards in TIA/EIA-568-B.1, when tested according to test procedures of this 
standard. 

1.6 SUBMITTALS 

A. Product Data:  For each type of product indicated. 
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1. For coaxial cable, include the following installation data for each type used: 

a. Nominal OD. 
b. Minimum bending radius. 
c. Maximum pulling tension. 

B. Shop Drawings: 

1. System Labeling Schedules:  Electronic copy of labeling schedules, in software 
and format selected by Owner. 

2. Cabling administration drawings and printouts. 
3. Wiring diagrams to show typical wiring schematics, including the following: 

a. Cross-connects. 
b. Patch panels. 
c. Patch cords. 

4. Cross-connects and patch panels.  Detail mounting assemblies, and show 
elevations and physical relationship between the installed components. 

5. Cable tray layout, showing cable tray route to scale, with relationship between 
the tray and adjacent structural, electrical, and mechanical elements.  Include the 
following: 

a. Vertical and horizontal offsets and transitions. 
b. Clearances for access above and to side of cable trays. 
c. Vertical elevation of cable trays above the floor or bottom of ceiling 

structure. 
d. Load calculations to show dead and live loads as not exceeding 

manufacturer's rating for tray and its support elements. 

C. Samples:  For workstation outlets, jacks, jack assemblies, in specified finish, one for 
each size and outlet configuration and faceplates for color selection and evaluation of 
technical features. 

D. Qualification Data:  For Installer, qualified layout technician, installation supervisor, and 
field inspector. 

E. Source quality-control reports. 

F. Field quality-control reports. 

G. Maintenance Data:  For splices and connectors to include in maintenance manuals. 

H. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 
2. Program Software Backup:  On magnetic media or compact disk, complete with 

data files. 
3. Device address list. 
4. Printout of software application and graphic screens. 
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1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on 
staff. 

1. Layout Responsibility:  Preparation of Shop Drawings and Cabling Administration 
Drawings, and field testing program development by an RCDD. 

2. Installation Supervision:  Installation shall be under the direct supervision of 
Level 2 Installer, who shall be present at all times when Work of this Section is 
performed at Project site. 

B. Testing Agency Qualifications:  An NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by BICSI as an RCDD to 
supervise on-site testing. 

C. Surface-Burning Characteristics:  As determined by testing identical products 
according to ASTM E 84 by a qualified testing agency.  Identify products with 
appropriate markings of applicable testing agency. 

1. Flame-Spread Index:  25 or less. 
2. Smoke-Developed Index:  50 or less. 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

E. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A. 

F. Grounding:  Comply with ANSI-J-STD-607-A. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Test cables upon receipt at Project site. 

1. Test optical fiber cables to determine the continuity of the strand end to end.  Use 
optical fiber flashlight or optical loss test set. 

2. Test optical fiber cables while on reels.  Use an optical time domain reflectometer 
to verify the cable length and locate cable defects, splices, and connector; 
including the loss value of each.  Retain test data and include the record in 
maintenance data. 

3. Test each pair of UTP cable for open and short circuits. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install cables and connecting materials 
until wet work in spaces is complete and dry, and temporary HVAC system is operating 
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and maintaining ambient temperature and humidity conditions at occupancy levels 
during the remainder of the construction period. 

1.10 COORDINATION 

A. Coordinate layout and installation of telecommunications pathways and cabling with 
Owner's telecommunications and LAN equipment and service suppliers. 

B. Coordinate telecommunications outlet/connector locations with location of power 
receptacles at each work area. 

1.11 SOFTWARE SERVICE AGREEMENT 

1.12 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Patch-Panel Units:  One of each type. 
2. Connecting Blocks:  One of each type. 
3. Device Plates:  Three of each type. 
4. Multiuser Telecommunications Outlet Assemblies:  Three of each type. 

PART 2 - PRODUCTS 

2.1 PATHWAYS 

A. General Requirements:  Comply with TIA/EIA-569-A. 

B. Cable Support:  NRTL labeled for support of Category 6A cabling, designed to prevent 
degradation of cable performance and pinch points that could damage cable. 

1. Support brackets with cable tie slots for fastening cable ties to brackets. 
2. Lacing bars, spools, J-hooks, and D-rings. 
3. Straps and other devices. 

C. Conduit and Boxes:  Comply with requirements in Division 26 Section "Raceway and 
Boxes for Electrical Systems." 

1. Outlet boxes shall be no smaller than 2 inches (50 mm) wide, 3 inches (75 mm) 
high, and 2-1/2 inches (64 mm) deep. 
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2.2 BACKBOARDS 

A. Backboards:  Plywood, fire-retardant treated, ¾ inches thick by 96 inches high by width 
indicated on plan drawings.  Comply with requirements in Division 06 Section "Rough 
Carpentry" for plywood backing panels. 

2.3 UTP CABLE 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Panduit Corp. 
2. General Cable. 

B. Description:  100-ohm, 4-pair UTP, formed into 25-pair, binder groups covered with a 
blue thermoplastic jacket. 

1. Comply with ICEA S-90-661 for mechanical properties. 
2. Comply with TIA/EIA-568-B.1 for performance specifications. 
3. Comply with TIA/EIA-568-B.2, Category 6A. 
4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as 

complying with UL 444 and NFPA 70 for the following types: 

a. Communications, General Purpose:  Type CM or CMG. 
b. Communications, Plenum Rated:  Type CMP, complying with NFPA 262. 
c. Communications, Riser Rated:  Type CMR, complying with UL 1666. 
d. Communications, Limited Purpose:  Type CMX. 
e. Multipurpose:  Type MP or MPG. 
f. Multipurpose, Plenum Rated:  Type MPP, complying with NFPA 262. 
g. Multipurpose, Riser Rated:  Type MPR, complying with UL 1666. 

2.4 UTP CABLE HARDWARE 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Panduit Corp. 

B. General Requirements for Cable Connecting Hardware:  Comply with TIA/EIA-568-B.2, 
IDC type, with modules designed for punch-down caps or tools.  Cables shall be 
terminated with connecting hardware of same category or higher. 

C. Connecting Blocks:  110-style IDC for Category 6A.  Provide blocks for the number of 
cables terminated on the block, plus 25 percent spare.  Integral with connector bodies, 
including plugs and jacks where indicated. 
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D. Cross-Connect:  Modular array of connecting blocks arranged to terminate building 
cables and permit interconnection between cables. 

1. Number of Terminals per Field:  One for each conductor in assigned cables. 

E. Patch Panel:  Modular panels housing multiple-numbered jack units with IDC-type 
connectors at each jack for permanent termination of pair groups of installed cables. 

1. Number of Jacks per Field:  One for each four-pair UTP cable indicated. 

F. Jacks and Jack Assemblies:  Modular, color-coded, eight-position modular receptacle 
units with integral IDC-type terminals. 

G. Patch Cords:  Factory-made, four-pair cables in lengths indicated; terminated with 
eight-position modular plug at each end. 

1. Patch cords shall have bend-relief-compliant boots and color-coded icons to 
ensure Category 6A performance.  Patch cords shall have latch guards to protect 
against snagging. 

2. Patch cords shall have color-coded boots for circuit identification. 

2.5 OPTICAL FIBER CABLE 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
1. General Cable Technologies Corporation. 
2. Panduit Corp. 

B. Description:  Multimode, 9/125-micrometer, 8 strand-fiber, nonconductive, tight buffer, 
optical fiber cable. 

1. Comply with ICEA S-83-596 for mechanical properties. 
2. Comply with TIA/EIA-568-B.3 for performance specifications. 
3. Comply with TIA/EIA-492AAAA-A for detailed specifications. 
4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as 

complying with UL 444, UL 1651, and NFPA 70 for the following types: 

a. General Purpose, Nonconductive:  Type OFN or OFNG. 
b. Plenum Rated, Nonconductive:  Type OFNP, complying with NFPA 262. 
c. Riser Rated, Nonconductive:  Type OFNR, complying with UL 1666. 

5. Conductive cable shall be aluminum armored type. 
6. Maximum Attenuation:  3.5 dB/km at 850 nm; 1.5 dB/km at 1300 nm. 
7. Minimum Modal Bandwidth:  160 MHz-km at 850 nm; 500 MHz-km at 1300 nm. 

C. Jacket: 

1. Jacket Color:  Yellow for 9/125-micrometer cable . 
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2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA/EIA-
598-B. 

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals 
not to exceed 40 inches (1000 mm). 

2.6 OPTICAL FIBER CABLE HARDWARE 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Panduit Corp. 

B. Cross-Connects and Patch Panels:  Modular panels housing multiple-numbered, 
duplex cable connectors. 

1. Number of Connectors per Field:  One for each fiber of cable or cables assigned 
to field, plus spares and blank positions adequate to suit specified expansion 
criteria. 

C. Patch Cords:  Factory-made, dual-fiber cables in 36-inch (900-mm) lengths. 

D. Cable Connecting Hardware: 

1. Comply with Optical Fiber Connector Intermateability Standards (FOCIS) 
specifications of TIA/EIA-604-2, TIA/EIA-604-3-A, and TIA/EIA-604-12.  Comply 
with TIA/EIA-568-B.3. 

2. Quick-connect, simplex and duplex, Type SC, Type ST, Type LC, or Type MT-RJ 
connectors.  Insertion loss not more than 0.75 dB. 

3. Type SFF connectors may be used in termination racks, panels, and equipment 
packages. 

2.7 CONSOLIDATION POINTS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Panduit Corp. 

B. Description:  Consolidation points shall comply with requirements for cable connecting 
hardware. 

1. Number of Terminals per Field:  One for each conductor in assigned cables. 
2. Number of Connectors per Field: 

a. One for each four-pair UTP cable indicated. 
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b. One for each four-pair conductor group of indicated cables, plus 25 percent 
spare positions. 

3. Mounting:  Recessed in Wall. 
4. NRTL listed as complying with UL 50 and UL 1863. 
5. When installed in plenums used for environmental air, NRTL listed as complying 

with UL 2043. 

2.8 MULTIUSER TELECOMMUNICATIONS OUTLET ASSEMBLY (MUTOA) 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Panduit Corp. 

B. Description:  MUTOAs shall meet the requirements for cable connecting hardware. 

1. Number of Terminals per Field:  One for each conductor in assigned cables. 
2. Number of Connectors per Field: 

a. One for each four-pair UTP cable indicated. 
b. One for each four-pair conductor group of indicated cables, plus 25 percent 

spare positions. 

3. Mounting:  Recessed in Wall 
4. NRTL listed as complying with UL 50 and UL 1863. 
5. Label shall include maximum length of work area cords, based on TIA/EIA-568-

B.1. 
6. When installed in plenums used for environmental air, NRTL listed as complying 

with UL 2043. 

2.9 TELECOMMUNICATIONS OUTLET/CONNECTORS 

A. Jacks:  100-ohm, balanced, twisted-pair connector; four-pair, eight-position modular.  
Comply with TIA/EIA-568-B.1. 

B. Workstation Outlets:  Two-port-(unless indicated otherwise) connector assemblies 
mounted in single or multi-gang faceplate. 

1. Plastic Faceplate:  High-impact plastic.  Coordinate color with Division 26 Section 
"Wiring Devices." 

2. Metal Faceplate:  Stainless steel, complying with requirements in Division 26 
Section "Wiring Devices." 

3. For use with snap-in jacks accommodating any combination of UTP, optical fiber, 
and coaxial work area cords. 

a. Flush mounting jacks, positioning the cord at a 45-degree angle. 
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4. Legend:  Snap-in, clear-label covers and machine-printed paper inserts. 

2.10 GROUNDING 

A. Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical 
Systems" for grounding conductors and connectors. 

B. Comply with ANSI-J-STD-607-A. 

2.11 IDENTIFICATION PRODUCTS 

A. Comply with TIA/EIA-606-A and UL 969 for labeling materials, including label stocks, 
laminating adhesives, and inks used by label printers. 

B. Comply with requirements in Division 26 Section "Identification for Electrical Systems." 

2.12 CABLE MANAGEMENT SYSTEM 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. iTRACS Corporation. 
2. Telsoft Solutions. 

B. Description:  Computer-based cable management system, with integrated 
database and graphic capabilities. 

C. Document physical characteristics by recording the network, TIA/EIA details, and 
connections between equipment and cable. 

D. Information shall be presented in database view, schematic plans, or technical 
drawings. 

1. AutoCAD drawing software shall be used as drawing and schematic plans 
software. 

E. System shall interface with the following testing and recording devices: 

1. Direct upload tests from circuit testing instrument into the personal computer. 
2. Direct download circuit labeling into labeling printer. 

2.13 SOURCE QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to evaluate cables. 
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B. Factory test UTP cables on reels according to TIA/EIA-568-B.1. 

C. Factory test UTP cables according to TIA/EIA-568-B.2. 

D. Factory-sweep test coaxial cables at frequencies from 5 MHz to 1 GHz.  Sweep test 
shall test the frequency response, or attenuation over frequency, of a cable by 
generating a voltage whose frequency is varied through the specified frequency range 
and graphing the results. 

E. Cable will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 ENTRANCE FACILITIES 

A. Coordinate backbone cabling with the protectors and demarcation point provided by 
communications service provider. 

3.2 WIRING METHODS 

A. Wiring Method:  Install cables in raceways and cable trays except within consoles, 
cabinets, desks, and counters.  Conceal raceway and cables except in unfinished 
spaces. 
1. Comply with requirements for raceways and boxes specified in Division 26 

Section "Raceway and Boxes for Electrical Systems." 

B. Wiring Method:  Conceal conductors and cables in accessible ceilings, walls, and floors 
where possible. 

C. Wiring within Enclosures:  Bundle, lace, and train cables to terminal points with no 
excess and without exceeding manufacturer's limitations on bending radii.  Provide and 
use lacing bars and distribution spools. 

3.3 INSTALLATION OF PATHWAYS 

A. Cable Trays:  Comply with NEMA VE 2 and TIA/EIA-569-A-7. 

B. Comply with requirements for demarcation point, pathways, cabinets, and racks 
specified in Division 27 Section "Communications Equipment Room Fittings."  
Drawings indicate general arrangement of pathways and fittings. 

C. Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of 
bends between pull points. 
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D. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical 
Systems" for installation of conduits and wireways. 

E. Install manufactured conduit sweeps and long-radius elbows whenever possible. 

F. Pathway Installation in Communications Equipment Rooms: 

1. Position conduit ends adjacent to a corner on backboard where a single piece of 
plywood is installed, or in the corner of room where multiple sheets of plywood 
are installed around perimeter walls of room. 

2. Install cable trays to route cables if conduits cannot be located in these positions. 
3. Secure conduits to backboard when entering room from overhead. 
4. Extend conduits 3 inches (76 mm) above finished floor. 
5. Install metal conduits with grounding bushings and connect with grounding 

conductor to grounding system. 

G. Backboards:  Install backboards with 96-inch (2440-mm) dimension vertical.  Butt 
adjacent sheets tightly, and form smooth gap-free corners and joints. 

3.4 INSTALLATION OF CABLES 

A. Comply with NECA 1. 

B. General Requirements for Cabling: 

1. Comply with TIA/EIA-568-B.1. 
2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices." 
3. Install 110-style IDC termination hardware unless otherwise indicated. 
4. MUTOA shall not be used as a cross-connect point. 
5. Consolidation points may be used only for making a direct connection to 

telecommunications outlet/connectors: 

a. Do not use consolidation point as a cross-connect point, as a patch 
connection, or for direct connection to workstation equipment. 

b. Locate consolidation points for UTP at least 49 feet (15 m) from 
communications equipment room. 

6. Terminate conductors; no cable shall contain unterminated elements.  Make 
terminations only at indicated outlets, terminals, cross-connects, and patch 
panels. 

7. Cables may not be spliced.  Secure and support cables at intervals not 
exceeding 30 inches (760 mm) and not more than 6 inches (150 mm) from 
cabinets, boxes, fittings, outlets, racks, frames, and terminals. 

8. Install lacing bars to restrain cables, to prevent straining connections, and to 
prevent bending cables to smaller radii than minimums recommended by 
manufacturer. 

9. Bundle, lace, and train conductors to terminal points without exceeding 
manufacturer's limitations on bending radii, but not less than radii specified in 
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BICSI ITSIM, "Cabling Termination Practices" Chapter.  Install lacing bars and 
distribution spools. 

10. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice 
cable between termination, tap, or junction points.  Remove and discard cable if 
damaged during installation and replace it with new cable. 

11. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  
Heat lamps shall not be used for heating. 

12. In the communications equipment room, install a 10-foot- (3-m-) long service loop 
on each end of cable. 

13. Pulling Cable:  Comply with BICSI ITSIM, Ch. 4, "Pulling Cable."  Monitor cable 
pull tensions. 

C. UTP Cable Installation: 

1. Comply with TIA/EIA-568-B.2. 
2. Do not untwist UTP cables more than 1/2 inch (12 mm) from the point of 

termination to maintain cable geometry. 

D. Optical Fiber Cable Installation: 

1. Comply with TIA/EIA-568-B.3. 
2. Cable may be terminated on connecting hardware that is rack or cabinet 

mounted. 

E. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cable guides in telecommunications 
spaces with terminating hardware and interconnection equipment. 

2. Suspend UTP cable not in a wireway or pathway a minimum of 8 inches (200 
mm) above ceilings by cable supports not more than 60 inches (1524 mm) apart. 

3. Cable shall not be run through structural members or in contact with pipes, ducts, 
or other potentially damaging items. 

F. Group connecting hardware for cables into separate logical fields. 

G. Separation from EMI Sources: 

1. Comply with BICSI TDMM and TIA/EIA-569-A for separating unshielded copper 
voice and data communication cable from potential EMI sources, including 
electrical power lines and equipment. 

2. Separation between open communications cables or cables in nonmetallic 
raceways and unshielded power conductors and electrical equipment shall be as 
follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches 
(127 mm). 

b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 12 
inches (300 mm). 
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c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches 
(610 mm). 

3. Separation between communications cables in grounded metallic raceways and 
unshielded power lines or electrical equipment shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches 
(64 mm). 

b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 6 inches 
(150 mm). 

c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 12 inches 
(300 mm). 

4. Separation between communications cables in grounded metallic raceways and 
power lines and electrical equipment located in grounded metallic conduits or 
enclosures shall be as follows: 

a. Electrical Equipment Rating Less Than 2 kVA:  No requirement. 
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches 

(76 mm). 
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 6 inches 

(150 mm). 

5. Separation between Communications Cables and Electrical Motors and 
Transformers, 5 kVA or HP and Larger:  A minimum of 48 inches (1200 mm). 

6. Separation between Communications Cables and Fluorescent Fixtures:  A 
minimum of 5 inches (127 mm). 

3.5 FIRESTOPPING 

A. Comply with requirements in Division 07 Section "Penetration Firestopping." 

B. Comply with TIA/EIA-569-A, Annex A, "Firestopping." 

C. Comply with BICSI TDMM, "Firestopping Systems" Article. 

3.6 GROUNDING 

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical 
Protection" Chapter. 

B. Comply with ANSI-J-STD-607-A. 

C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall 
allowing at least 2-inch (50-mm) clearance behind the grounding bus bar.  Connect 
grounding bus bar with a minimum No. 2 AWG grounding electrode conductor from 
grounding bus bar to suitable electrical building ground. 
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D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG 
equipment grounding conductor. 

3.7 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.  
Comply with requirements for identification specified in Division 26 Section 
"Identification for Electrical Systems." 

1. Administration Class:  1. 
2. Color-code cross-connect fields.  Apply colors to voice and data service 

backboards, connections, covers, and labels. 

B. Using cable management system software specified in Part 2, develop Cabling 
Administration Drawings for system identification, testing, and management.  Use 
unique, alphanumeric designation for each cable and label cable, jacks, connectors, 
and terminals to which it connects with same designation.  At completion, cable and 
asset management software shall reflect as-built conditions. 

C. Comply with requirements in Division 09 Section "Interior Painting" for painting 
backboards.  For fire-resistant plywood, do not paint over manufacturer's label. 

D. Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for 
Class 2 level of administration, including optional identification requirements of this 
standard. 

E. Cable Schedule:  Post in prominent location in each equipment room and wiring closet.  
List incoming and outgoing cables and their designations, origins, and destinations.  
Protect with rigid frame and clear plastic cover.  Furnish an electronic copy of final 
comprehensive schedules for Project. 

F. Cabling Administration Drawings:  Show building floor plans with cabling 
administration-point labeling.  Identify labeling convention and show labels for 
telecommunications closets, backbone pathways and cables, entrance pathways and 
cables, terminal hardware and positions, horizontal cables, work areas and workstation 
terminal positions, grounding buses and pathways, and equipment grounding 
conductors.  Follow convention of TIA/EIA-606-A.  Furnish electronic record of all 
drawings, in software and format selected by Owner. 

G. Cable and Wire Identification: 

1. Label each cable within 4 inches (100 mm) of each termination and tap, where it 
is accessible in a cabinet or junction or outlet box, and elsewhere as indicated. 

2. Each wire connected to building-mounted devices is not required to be numbered 
at device if color of wire is consistent with associated wire connected and 
numbered within panel or cabinet. 

3. Exposed Cables and Cables in Cable Trays and Wire Troughs:  Label each cable 
at intervals not exceeding 15 feet (4.5 m). 
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4. Label each terminal strip and screw terminal in each cabinet, rack, or panel. 

a. Individually number wiring conductors connected to terminal strips, and 
identify each cable or wiring group being extended from a panel or cabinet 
to a building-mounted device shall be identified with name and number of 
particular device as shown. 

b. Label each unit and field within distribution racks and frames. 

5. Identification within Connector Fields in Equipment Rooms and Wiring Closets:  
Label each connector and each discrete unit of cable-terminating and connecting 
hardware.  Where similar jacks and plugs are used for both voice and data 
communication cabling, use a different color for jacks and plugs of each service. 

6. Uniquely identify and label work area cables extending from the MUTOA to the 
work area.  These cables may not exceed the length stated on the MUTOA label. 

H. Labels shall be preprinted or computer-printed type with printing area and font color 
that contrasts with cable jacket color but still complies with requirements in TIA/EIA-
606-A. 

1. Cables use flexible vinyl or polyester that flex as cables are bent. 

3.8 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Visually inspect UTP cable jacket materials for NRTL certification markings.  
Inspect cabling terminations in communications equipment rooms for compliance 
with color-coding for pin assignments, and inspect cabling connections for 
compliance with TIA/EIA-568-B.1. 

2. Visually confirm Category 6A, marking of outlets, cover plates, outlet/connectors, 
and patch panels. 

3. Visually inspect cable placement, cable termination, grounding and bonding, 
equipment and patch cords, and labeling of all components. 

4. Test UTP backbone copper cabling for DC loop resistance, shorts, opens, 
intermittent faults, and polarity between conductors.  Test operation of shorting 
bars in connection blocks.  Test cables after termination but not cross-
connection. 

a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-
568-B.2.  Perform tests with a tester that complies with performance 
requirements in "Test Instruments (Normative)" Annex, complying with 
measurement accuracy specified in "Measurement Accuracy (Informative)" 
Annex.  Use only test cords and adapters that are qualified by test 
equipment manufacturer for channel or link test configuration. 

5. Optical Fiber Cable Tests: 
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a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-
568-B.1.  Use only test cords and adapters that are qualified by test 
equipment manufacturer for channel or link test configuration. 

b. Link End-to-End Attenuation Tests: 

1) Horizontal and multimode backbone link measurements:  Test at 850 
or 1300 nm in 1 direction according to TIA/EIA-526-14-A, Method B, 
One Reference Jumper. 

2) Attenuation test results for backbone links shall be less than 2.0 dB.  
Attenuation test results shall be less than that calculated according to 
equation in TIA/EIA-568-B.1. 

6. UTP Performance Tests: 

a. Test for each outlet and MUTOA.  Perform the following tests according to 
TIA/EIA-568-B.1 and TIA/EIA-568-B.2: 

1) Wire map. 
2) Length (physical vs. electrical, and length requirements). 
3) Insertion loss. 
4) Near-end crosstalk (NEXT) loss. 
5) Power sum near-end crosstalk (PSNEXT) loss. 
6) Equal-level far-end crosstalk (ELFEXT). 
7) Power sum equal-level far-end crosstalk (PSELFEXT). 
8) Return loss. 
9) Propagation delay. 
10) Delay skew. 

7. Optical Fiber Cable Performance Tests:  Perform optical fiber end-to-end link 
tests according to TIA/EIA-568-B.1 and TIA/EIA-568-B.3. 

8. Coaxial Cable Tests:  Conduct tests according to Division 27 Section "Master 
Antenna Television System." 

9. Final Verification Tests:  Perform verification tests for UTP systems after the 
complete communications cabling and workstation outlet/connectors are 
installed. 

a. Voice Tests:  These tests assume that dial tone service has been installed.  
Connect to the network interface device at the demarcation point.  Go off-
hook and listen and receive a dial tone.  If a test number is available, make 
and receive a local, long distance, and digital subscription line telephone 
call. 

b. Data Tests:  These tests assume the Information Technology Staff has a 
network installed and is available to assist with testing.  Connect to the 
network interface device at the demarcation point.  Log onto the network to 
ensure proper connection to the network. 

C. Document data for each measurement.  Data for submittals shall be printed in a 
summary report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred 
from the instrument to the computer, saved as text files, and printed and submitted. 
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D. End-to-end cabling will be considered defective if it does not pass tests and 
inspections. 

E. Prepare test and inspection reports. 

3.9 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel in cable-plant management operations, including changing signal pathways 
for different workstations, rerouting signals in failed cables, and keeping records of 
cabling assignments and revisions when extending wiring to establish new workstation 
outlets.  Include training in cabling administration software. 

3.10 WARRANTY 

A. The Structured Cabling System shall carry a manufacturer's 25 year product, labor and 
applications assurance warranty. Manufacturer and OWNER shall perform an end-to 
end audit on infrastructure prior to releasing warranty 

END OF SECTION 27 15 00 
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SECTION 27 41 16 

INTEGRATED AUDIO-VISUAL PRODUCTION EQUIPMENT 

 

Contents 

Part 1 – General 

Part 2 – Equipment 

Part 3 – Execution 

Part 4 – Crestron Programming 

 

PART 1 - GENERAL 

 
1.01 GENERAL  

 
A. This specification outlines Production Systems Contractor (PSC) and Electrical 

Contractor (EC) requirements to furnish and install integrated production AV systems, 
and all low voltage wiring required for completely operational systems in the New James 
F. Byrnes High School Phase 2 Academic Wing Addition: Media Lab (1212A, 1212B, 
1212C). All high voltage AC wiring, conduit, and low voltage raceway for these 
production systems is by Electrical Section.  The construction drawings named AV100, 
AV101, AV201, AND DETAIL SHEETS define work by Electrical Contractor and 
Production Systems Contractor.  All work shown on AV501-503 drawings is by 
Production Systems Contractor.  
 

a. Contractor is to provide a single bid price for this section: 
 

B. The contract is for a single source provider for the following Production AV Systems for 
Media Lab rooms: 

 
Room Name Sound Video Other Systems 

1212A 
1212B 
1212C 

Studio Area 
Media Control 
Sound Equip. 

Wireless and Wired 
Microphones 
 
Studio Monitor Loudspeakers 
 
Audio tie lines 
 
Patch panels for audio 
connections to/from 
Auditorium and Competition 
Gym 
 
Audio mixing, recording, 
processing, and routing 
switchers 
 

Media Lab cameras, 
 
Media Lab monitors 
and teleprompters, 
 
Video tie line 
connections 
 
Media Ctrl Rm 
monitors, switchers, 
video processors 
 
Patch panels for 
camera and 
communications 
to/from Auditorium 

Media Lab 
lighting grid and 
instruments 
 
Lighting control 
panels 
 
Media lab and 
control room 
acoustical panels 
 
Media Lab 
curtain and 
curtain tracks 
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Intercom communication to 
Media Lab, Media control 

and Competition 
Gym 
 

 
C. Equipment shall include, but not limited to the following: 

a. Amplifiers 
b. Audio Processing  
c. Audio Source Devices 
d. Video Source Devices 
e. Video Source Switcher 
f. Video Production Switcher 
g. Video Production Control 
h. Video Recorders 
i. Video Displays 
j. Studio Grid 
k. Studio Curtains 
l. Studio Lighting 
m. Studio Lighting control 
n. Programmable control systems 
o. Control system programming 
p. Microphones 
q. Studio Cameras 
r. Acoustical Panels 

 
D. Audio equipment supplied as part of this contract is for the recording of speech, music 

and recorded material during Media Lab sessions.  The system contract consists of new 
equipment, installation, performance verification, documentation, and Owner training.  
System is described by the drawings and equipment list. 
 

E. Video equipment supplied as part of this contract is for creating student video content 
including live camera “shoots” in green screen studio and multipurpose room.  The 
system contract consists of new equipment, installation, performance verification, 
documentation, and Owner training.  System is described by the drawings and 
equipment list. 

 
F. Although most Contractors associate a system specification to be centered on the 

equipment to be supplied and installed, the systems will not be considered complete 
until as-built documentation and training of facility personnel on the systems operation is 
complete.  This facet of the services to be provided by the PSC is deemed very 
important to the satisfactory completion of the contract. To that end a final payment 
reserve of 10% of the system purchase price will be held from payment until the 
documentation package and training described in Part 3 is delivered.  

 
1.02 SCOPE 

 
A. Provide all labor and material for the complete installation of the production systems as 

hereafter specified and shown. 
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B. The Contractor shall furnish and install all low voltage wiring required for a fully 
operational system. 

 
C. All loudspeakers, displays, equipment is to be mounted to the building structure or 

attached to rated framing.  It is the responsibility of the PSC to provide a safe support 
system for these devices using rated hardware from the mount supplier. Pipe grid 
components are to be rated hardware from SSRC Inc, Duncan, SC. 

 
D. All of the electronics equipment is to be secured and mounted in equipment racks. 

   
E. All equipment must be installed in a neat and orderly fashion by competent workmen 

according to the manufacturer’s instructions and recognized industry standards.   
 

F. All system components shall be completely pre-wired with all field connections clearly 
labeled. All equipment shall be UL and or CE listed and shall comply with the National 
Electrical Code or equivalent authority and all applicable regulations of serving utilities 
and governmental bodies having jurisdiction. 

 
G. Production equipment shall not be stored at the job site. Equipment shall be moved to 

the job site from a conditioned space only when scheduled for installation. 
 
H. The entire system shall be fully contractor shop tested prior to shipment and shall be 

guaranteed against defects in material and workmanship for one year from date of 
acceptance by the Owner or (18) eighteen months from the date of shipment, whichever 
occurs first. 

 
I. No equipment having a shorter warranty shall be considered and equipment purchased 

shall be covered by this warranty.  Unspecified length of warranties shall not be 
acceptable. 

 
J. During the warranty period the PSC shall provide for replacement of defective materials 

and repair of faulty workmanship within (48) forty-eight hours of notification by owner - 
guaranteed at no cost to the owner. 

 
K. In addition to supplying and installing the equipment as part of this contract the PSC is to 

aid the owner’s consultant in site observations, sound system performance verification, 
lighting system performance verification, video system proof, and owner training and 
production assistance.  All consultant fees for work done for the owner are to be paid by 
the PSC as part of the contract.  An allowance of $4,000.00 is to be contained in the bid 
budget to cover these fees.  Fee payment schedule is to be as follows: 

 
a. Consultant billing – 10 days after in-shop rack build up observation – $1,500 

b. Consultant billing – 10 days after final system observation and sign off - $2,500.00 

c.  Owner’s Consultant is: 

Jim Brawley 
James S. Brawley & Associates, Inc. 
115 Brookwood Drive 
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Clemson, SC 29631 
864-506-4351, JSBrawley@aol.com 

 
L. PSC is to notify consultant for the following on site observations and have PSC 

representative on-site to assist the consultant: 
 

a. Walk-through on site for electrical equipment observations: site visits as needed: 
approximately 1 ea 3 hour visits. 

b. On site observation of Audio and Video systems: 8-hour allowance.  

c. On site observation of Media lab system operation and demonstration to owner. 4 -
hour allowance. 

 
1.03 DRAWINGS   
 

A. Submit shop drawings for approval.  Drawings shall be PDF E1-size.  The consultant will 
provide project CAD files to PSC.  Full size print out of construction drawings are to be 
on site during the construction phase of the project. 

 
B. Shop drawings shall include: 

a. Equipment location plan with back box descriptions and conduit sizes. 
b. Audio, video, and control wiring diagrams with wire types and numbers. 
c. Detail drawings of equipment racks, receptacle plates, projector and camera 

mount, screen rigging, loudspeaker rigging, pipe grid, curtains, acoustical panel 
placement, lighting systems mounting and focus. 

 
C. No work shall begin on the fabrication of the equipment racks, speaker rigging or dimmer 

system prior to written approval.  
 

1.04 MANUALS 
 

A. Before final acceptance, the Contractor shall submit two bound copies of instruction and 
maintenance manuals for the equipment.  Two sets of as built drawing shall be supplied 
with these manuals.  All items of equipment and all installation procedures for the 
production systems equipment shall meet all applicable requirements of the NEC and 
local codes. 

 
1.05 CONTRACTOR'S QUALIFICATIONS  
 

A. Contractors making proposals under this specification must meet the following 
qualifications.  

a. Be regularly engaged in the design, fabrication, installation and service of 
professional sound, video distribution, rigging and lighting systems.  

b. Be a factory-authorized dealer for the majority of equipment supplied under this 
contract.  

c. Have suitable service facilities and test equipment for providing competent 
service for all types of professional rigging, dimming, sound and A/V equipment.  
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d. Have qualified sound system production expert on full time staff with sufficient 
experience in broadcast and sound production to provide training and assistance 
to the Owner during the initial system use period.  

e. Have qualified lighting production expert on full time staff with sufficient 
experience in television production to providing training and assistance to the 
Owner during the initial system use period.  

f. Have qualified television production expert on staff with sufficient experience in 
television production to providing training and assistance to the Owner during the 
initial system use period.  

g. Retain the services of a qualified video technician to verify the performance of the 
video routing system.  

h. Assigned Project Manager shall have a minimum of five (5) years’ experience in 
the fabrication, assembly, and installation of Audiovisual systems of similar 
magnitude and quality to that indicated for this project.   

i. Assigned Systems Engineer shall have a minimum of five (5) years’ experience 
in the fabrication, assembly, and installation of Audiovisual systems of similar 
magnitude and quality to that indicated for this project. The Lead Engineer shall 
hold a current CTS-D (Certified Technology Specialist – Design) certification from 
Avixa.   

i. The Contractor shall submit the name of the lead installer and  
certification expiration dates.  

j. The contractor’s lead installer shall hold a current CTS (Certified  
Technology Specialist) certification from InfoComm International, and/or a 
current EST-L1 (Electronic Systems Technician) certification from NSCA.   

i. The Contractor shall submit the name of the lead installer and 
certification expiration dates.   

ii. The lead installer with CTS or EST-L1 certification shall be on-site during 
all installation activities being performed by the Contractor.   

k. Due to the potential complexity of the control system, a manufacturer certified 
(Crestron/AMX) software programmer shall be required to author the 
programming component of this project.   

i. The Contractor shall submit the name of the manufacturer certified 
person or entity that will provide programming for the remote control 
system. The resume shall include a listing of years of experience and 
include a statement of manufacturer authorization, certification type, date 
of certification and the certificate number.  

ii. The manufacturer certified software programmer shall be on-site to 
perform all control system setup, testing, and debugging.   

m. Regular business under the same name and/or address for a period of five years.  

n. Staffed shop and office facilities within a 150-mile radius of the project site.  

o. Proof of successful completion, with present key staff, of five projects of the type 
or magnitude of that specified herein.  

p. Contractor is to have in place a 24 Hour and 7 Day a week service contact 
number and program to support the installed systems.  
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1.06   BID AND POST-BID SUBMITTALS  
  
B. Contractor shall include with his bid price the following:  

a. An equipment list noting equipment quantities, manufacturer, brief description 
and specification number.  

b. Statement that the bid is based on specified products.  

c. Statement that the Contractor is an authorized sales center for the major 
manufacturers specified.  

d. Statement that the Contractor has an in-house electronic service department.  

e. Statement that the Contractor has an established toll-free hot-line and will 
provide 24-hour/7-day-a-week phone support and on-site emergency service as 
necessary to correct technical failures.    

f. Statement that the Contractor has an in-house installation department.  

g. List of five installations completed within the last three years, which are similar in 
size, type and scope to the work specified in this Section.  Include project name, 
date of installation, and name of contact and phone number.  

h. Names of “production systems experts” listed above.  

i. Contractor is to provide current rates for on-site service after the warranty period.  
Service issues include:  

i. Yearly inspection of rigging systems  

ii. Yearly upgrade of all software packages associated with the lighting, 
sound, and video systems.  

iii. Yearly check out and repair of portable equipment cables for audio and 
video systems (mic cables, speaker cables, etc.  

iv. Yearly service contract value of above listed services.  
  

C. Post-Bid Submittals shall be made as follows:  

a. CAD shop drawings for all systems.   

b. Point to point wiring of component and custom panel interconnect.  

c. Equipment rack layout.  

d. Loudspeaker system suspension schematic.  

e. Manufacturer's detailed shop drawings of all dimming, control and distribution 
equipment, and published literature for all equipment.  

f. Shop drawing showing mounting arrangement and heights for channels, terminal 
boxes and 1-1/2" fixture mounting pipes.  

g. Name of contractor personnel who will be supervising the installation of the 
system.  This person will be a full time employee of the contractor.  

h. Provide 1/8" = 1'-0" plans (AutoCAD) of all locations which contain equipment in 
this contract.  Show all equipment correctly located dimensioned and labeled.    

i. Power requirements, one-line riser diagrams and installation circuit diagrams for 
electrical equipment.  Show all required wire sizes and counts between all 
components.  
 

PART 2 - EQUIPMENT 
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2.01    MEDIA LAB ROOMS 1212A,1212B,1212C 
 
A. Media Lab area includes Studio, Video Control and Audio Control rooms for video 

content production. 
a. Studio production grid at ~12’ above floor for connection of studio lighting 

instruments, including 8ea 4 lamp fixtures with barn doors, 4ea LED white/color 
fixtures with barn doors, 6ea source four spot fixtures.  All fixtures are under 
DMX control from ETC Colorsource 20 lighting console. 

b. Wall switches are provided as part of the Electrical Contract to completely turn off 
DMX lighting with not used for production. 

c. Studio is built with a green screen wall.  A walk along black out curtain system is 
provided when the green back drop is not desired. 

d. Acoustical wall treatment is provided for Studio, Video Control, and Audio Control 
e. Studio 1212a production equipment includes: 

i. 3 studio cameras on rolling tripods with teleprompter monitors 
ii. Video display monitors 
iii. Audio playback monitors 
iv. Intercom connections 
v. Wired and wireless microphone connections 

f. Media Control Room 1212b production equipment includes: 
i. HP computer running Flex teleprompter software and Adobe Creative 

Cloud video editing software.  2 computer monitors 
ii. 2 Chroma monitors 
iii. 1 Multiview monitor 
iv. Video switching and control 
v. Video recorders 
vi. Video playback 
vii. IFB intercom master station 
viii. Audio monitors 

g. Sound Equipment Room 1212c production equipment includes: 
i. 16 input digital audio mixing console 
ii. Audio inputs from studio microphones, 
iii. Audio inputs form control room sources 
iv. Audio monitors with routing from mixing console 
v. Program video monitor from control room 
vi. Audio video equipment rack. 

 
 
2.02   Manufactures 
 
A. For the purpose of selecting quality and type of equipment, the equipment shall be 
the model and make specified or the prior approved equivalent products by the following 
manufacturers. 

Audio Amplifiers  
Crown     
QSC   

Audio Processing   
QSC Qsys 
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BSS London 
BiAmp Tesira 

Audio Source Devices   
Denon Professional   
Tascam   

Loudspeakers  
Electrovoice 
JBL Professional  
Yamaha  

Studio Microphones   
Shure Brothers  
Audix  
Audio-Technica    

Portable Wireless Microphones  (rechargeable battery system is required)  
Audio-Technica    
Sennheiser 
Shure  

Video Monitors   
LG 
Samsung  
Sharp 

Video Source Devices  
Blackmagic Designs 

Video Source Switcher 
Blackmagic Design 

Video Signal Distribution 
Crestron   
Extron Electronics  
Blackmagic Designs 

Programmable Control Systems  
Crestron   
AMX   

Studio, EFP Cameras, and Accessories  
Sony  
Panasonic  
Black Magic Designs   

Studio Camera Support & Boom   
Cartoni   
Miller  
Manfrotto  

Lighting Distribution & Control  
Electronic Theater Controls  
Jands Vista  
SSRC  

Lighting Instruments  
Electronic Theater Controls  
KinoFlo 
Chauvet 
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Lighting Pipe Grid 
SSRC  

Curtains    
Rose Brand   
KM Fabrics  
Matthews  
Westcott  

Curtain Track and Hardware   
H&H Specialties  
ADC   

Teleprompter  
Flex 

Equipment Racks, Cabinets, Drawers and Hardware   
Lowell Manufacturing  
Winsted Corporation  
Middle Atlantic Products   

Rackmount Power Distribution and Supplies  
Furman  
Lowel Mfg.  
Middle Atlantic Products 

Cable Raceway and Lacing for Equipment Racks  
Panduit   
Wiremold  
Middle Atlantic Products   

Plenum-Rated High-Resolution Data, Audio, Video Cable  

    WPW  

      Belden  

    Extron Electronics  
  Acoustical Wall Panels 
  AVL 
  Conweb 
                       MBI 
 

2.05   Equipment List:  To Be Determined 
 
 
 

PART 3 - EXECUTION  

  
3.01  ACCURACY OF DATA  

  

A. It shall be the sole responsibility of the Contractor to verify all dimensions, take his own 
field measurements, and install all work to suit conditions encountered on the job site.  
  

B. The drawings are generally diagrammatic and except where dimensions are indicated 
are not intended to show exact locations of outlets, conduits, etc. All work shall be 
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installed as nearly as possible in the locations indicated, with minor adjustments as 
required to avoid interferences with structure or the work of other trades.  
  

C. Prior to beginning work, the Contractor shall carefully examine all construction drawings 
and the job site and report to the Owner any discrepancies or interference that may be 
discovered. If, during the course of construction, any such discrepancies or interferences 
are noted, the Contractor shall promptly report them to the Owner. Failure to report such 
discrepancies or interferences shall result in the correction of the same at the 
Contractor's expense. The Contractor at his expense shall alter all work under this 
specification, which either interferes with the architectural or any other work or deviates 
from the drawings and specifications without prior approval of the Owner. These 
alterations shall clear such interferences or shall comply with the drawings and 
specifications as directed by the Owner.  

  
3.02  MECHANICAL  

  

A. Except for portable equipment, all other equipment must be permanently installed. This 
shall include connector strip wire ways, lighting fixtures, battens, speaker cabinets, 
cables, etc.  Fastenings and supports must provide a safety factor of at least three times 
that required for safe support.  Precautions must be taken to prevent electrostatic and 
electromagnetic hum and radio frequency interference.  All electronic equipment must be 
easily accessible and have adequate ventilation.  
  

B. All lighting battens shall be 1-1/2" nominal I.D. Schedule 40 black pipe, with appropriate 
length where noted on drawings.  All joints shall be sleeve spliced with 24" long sleeves, 
12" extending into each pipe and two flush rivets each side of joint.  

  
3.03  CONNECTIONS  

  

A. All low voltage wiring connections must be made with rosin core solder or mechanical 
connectors as specified. Terminations on all cable must be dressed properly with shrink 
tubing. All low voltage control level connections to terminal blocks are to be made with 
crimp on spade lugs. All crimp on connectors must be fastened with the proper tool as 
specified by the manufacturer.  Improper crimping will be cause for rejection. All "drain" 
wires on microphone and line level terminations are to be properly dressed using 
transparent shrink tubing to avoid the possibility of shorting "whiskers".  
  

B. All connectors on plugging strips and stage lighting equipment shall be grounded Edison 
type plug except where noted on drawings.  
  

 
3.04  LABELS  
  

A. All wiring is to be numbered on both ends with “EZ Code” type markers. Wire numbers 
are to be secured with transparent shrink tubing. Wire numbers are to follow a logical 
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sequence and are to be listed on the proper document.  “Brady” type labels are 
acceptable.  

  
3.05  DOCUMENTATION  
  

A. Upon final completion of the system a documentation package is to be turned over to the 
Owner and include the following items:  

a. System signal flow diagrams (for audio, video, control and lighting) showing all 
components, interconnections, and connector types and wire numbers.   

b. As-built revisions are to be noted on the submittal drawings.  

c. Manufacturer instruction manuals for all electronics.  

d. Product specification sheets for all equipment without instruction manuals such 
as microphones, loudspeakers and lighting instruments.  

e. Copies of the proof of performance data. Provide one original (no photocopies) 
and one copy (photocopies are acceptable) of the total documentation package.  

f. A single copy of the system signal flow diagram with wire numbers indicated is to 
be laminated and posted in the door of the sound equipment rack.  

  
3.06  WARRANTY   
  

A. Contractor is to provide the following complete service, maintenance and warranty.  

a. All equipment is to be new and warranted free of faulty workmanship and 
damage.  

b. The total system (parts and labor) is to be warranted free of defects for a period 
of one year from date of final acceptance.  

c. Provide toll-free service hot line with 24-hour/7-day-a-week phone support and 
on-site emergency service as necessary to correct any technical failures.    

d. Scheduled Preventative Maintenance visits twice per year for the duration of the 
warranty period.  

e. Guaranteed response time for replacement of defective materials and repair of 
faulty workmanship is to take place within 48 hours of notification by Owner – 
guaranteed at no cost to the Owner during the warranty period.  

f. Priority Access to loaner equipment for major system components such as 
audio/lighting consoles in the event an extended repair is necessary.   

g. Additional Training for users of the system; Maintenance Training for qualified 
personnel.  

h. Paint and exterior finishes, fuses and lamps are excluded from the above 
warranties except when damage or failure results from defective materials or 
workmanship covered by warranty.  

i. The minimum warranty provisions specified above shall not diminish the terms of 
individual equipment manufacturer warranties.  

j. At 6 and 12 months into the warranty period the production system contractor is 
to provide the following services:  

i. Inspection of rigging systems  
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ii. Upgrade of all software packages associated with the lighting, sound, and 
video systems.  

iii. As needed replacement of projector lamps (lamp not covered by 
warranty)  

iv. As needed replacement of lighting instrument lamps (lamp not covered 
by warranty)  

v. Check out of lighting instruments  

vi. Check out of portable equipment cables for audio and video systems (mic 
cables, speaker cables, etc.) Repair of damaged cables not covered by 
warranty.  

  
3.07  TRAINING    

  
A. Provide at least 24 hours of training as outlined below.    

a. Multipurpose Sound and A/V Systems – 4 hours.  Coordinate schedule with 
owner  

b. Media Lab Video and Audio – 8 hours.  Coordinate schedule with owner  

c. Configuration and operation of Media Lab computer – 4 hours Coordinate 
schedule with owner  

B. In addition to training, a representative of the production systems contractor 
knowledgeable of the system installation and operation is to be present for the first 
special event selected by the Owner that all or any part of the sound, lighting and video 
systems is used.  The training and event attendance is to take place during the 30-day 
period after system completion.  

  

C. After installation of the equipment, the Contractor shall provide a qualified factory trained 
service technician to check the lighting system and make any adjustments of 
modifications necessary for proper operation.  Installed equipment to be operated for the 
approval of the Owner’s representative(s).    

   
3.08  CLEAN UP   

  
A. During construction periodically remove discarded containers and refuse from the job 

site.  At the completion of the job the sound system components and equipment areas 
are to be left clean and neat and all refuse removed from the site.  

  
3.09 SOUND SYSTEM TEST AND MEASUREMENT   

  

A. The contractor is to conduct a performance verification test for the Owner.  The 
contractor must complete the installation and verify that it is in working order and 
conforms to the following performance criteria.  These performance standards are set 
forth as an indication of a properly installed and functioning sound system.  It is implied 
through his action of submitting a bid that the contractor has reviewed these documents 
and is in agreement with the concept and execution of the design of the specified sound 
system.  No financial adjustments will be allowed for discrepancies discovered after bid 
is accepted.   
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B. Microphone line resistance: Less than 1.7 Ohms with short at input jack.  Measured from 
mixer end of microphone cable.  Measure with Ohmmeter.  

C. Maximum amp output: 100% of rated power at less than 0.25% THD. Measure with 
distortion analyzer  

D. Signal to noise ratio: Better than 80 dB or an absolute noise level less than -62 dBm for 
systems with +18 dBm maximum line operating level. Measured at amplifier input with 
RMS voltmeter with dB scale.  

E. Audio frequency response:  +/- 1 dB 40 Hz to 15 kHz - control equalizer set flat and 
room equalizers switched out – Microphone input to amplifier output. Measure with RTA  

F. Polarity:  All microphones and source equipment are to be wired so as to be in absolute 
polarity with the loudspeaker systems. Measure with polarity checker  

G. Synchronize delay and fill systems to within 15 milliseconds of first arrival of primary 
loudspeaker system as measured on Smaart or TEF measurement systems  

H. Acoustic coverage: Maximum +/- 3 dB SPL variance front to rear / side-to-side in 
audience area through the 4 kHz full octave band. Measure with octave band Sound 
Level Meter.  

I. Acoustic amplitude response: With the room equalizers switched in +/- 3 dB maximum 
deviation from the following curve averaged from three test positions in the audience 
area - flat 80 Hz to 2 kHz, -10 dB at 50 Hz and 12 kHz.   Measure with RTA  

J. Maximum sound level: Greater than 95 dB-C when amplifier occasionally clips on 
program peaks. Measure with Sound Level Meter,  

K. Acoustic noise floor: No audible hum, hiss, or R.F. interference shall be audible under 
normal room conditions in audience seating area and stage or platform areas.  

L. All loudspeakers are to exhibit the same acoustic polarity.  Measure with Sound Level 
Meter.  

  
3.10 VIDEO SYSTEM PROOF OF PERFORMANCE  
  

A. Verify all devices and cables match information on final drawings  

B. Test all inputs on video switcher / scaler.  

C. Adjust Color Temperatures on monitors to accurately reproduce NTSC and RGBHV 
Data Color Bars.  

D. Adjust monitor images to match screen size, eliminating any overscan, underscan or 
keystone.  

E. Adjust all switching functions to eliminate sync roll or glitches upon switching.  

F. Test all video sources for full operation. Test all data sources up to maximum monitor 
frequency.  

G. Verify no Humbar exists in image.  

H. Optimize monitor contrast, sharpness and brightness to avoid blooming and achieve 
optimal black level.  

  
3.11 LIGHTING SYSTEM DEMONSTRATION OF FUNCTION  
  

A. Verify all device labels and compare to final drawings for accuracy.  
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B. Inspect all circuits for proper wiring, wiring ID, polarity and secure connections.  

C. Test and verify all lighting control console operations and functions.  

D. Test and verify the function of all remote devices.  

E. Verify operation of video display terminal for proper resolution, no interference or color 
degradation.  

F. Perform verification and document testing of monitor controls. Test to include full control 
range from off to full load of all circuits individually and simultaneously.   

G. Upon completion of testing, contractor shall furnish to owner or other parties as directed, 
complete field test and function check documentation.  

  
3.12 STAGE CURTAINS & RIGGING SYSTEM DEMONSTRATION OF FUNCTION  
  

A. Verify that all battens and tracks are level and trimmed at proper height.   

B. Verify that all suspended equipment is attached properly with appropriately rated fittings.   

C. Demonstrate that curtains operate smoothly with no undue binding or friction.  
 

4.01 CRESTRON SCREEN PROGRAMMING 
Media Lab processor –  

i. Program processor to power on and off connected equipment. 
1. Extron studio amp to standby 
2. Extron video control amp to standby 
3. Extron audio control amp to standby 
4. Lowell RCP-1 relays for control room equipment 
5. Control with hard switch in Rack ER2.1 

ii. Mute Extron amplifiers on contact closure from Fire Alarm panel.  
Coordinate with Fire Alarm contractor. 

 
  

END OF SPECIFICATION  
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SECTION 27 64 10 – RADIO FREQUENCY (RF) BDA-BASED SIGNAL BOOSTER SYSTEMS 
(INBUILDING RADIO SYSTEM COVERAGE) 
 

PART 1 - GENERAL  

1.1  RELATED DOCUMENTS  
 A. Provisions of the Contract and of the Contract Documents apply to this Section. 

1.2  DEFINITIONS 
A. BDA:  Bi-directional amplifier in-building radio communication system that brings 
wireless signals into a structure from outside, amplifies those signals with a signal 
booster, and then evenly distributes the amplified signals throughout a structure via a 
Distributed Antenna System (DAS).  The system also amplifies signals originating in-
side the building and transmits them outside. 

1.3  SUBMITTALS 
A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For headend and distribution system.  Include plans, elevations, sec-

tions, details and attachments to other work. 

1. Show fabrication and installation details for equipment. 

2. Functional Block Diagram:  Show single-line interconnections between components 

for headend and distribution system.  Show cable types and sizes. 

3. Dimensioned Plan and Elevations of Headend Equipment:  Show access and work-

space requirements. 

4. Wiring Diagrams:  For power, signal, and control wiring and transmission cable, in-

clude cross connects, taps, and other connections cords. 

C. Design Calculations:  Calculate signal attenuation budget and show calculated line and 

equipment losses for the system based on the functional block diagram, to show that 

proposed system layout can be expected to perform up to specification.  Calculate sig-

nal strength from sources to endpoints.  Allowable losses between components and 

user interface shall be used to determine size and type of cable. 

D. Coordination Drawings:  Include dimensioned plan and elevation views of components 

and enclosures.  Show access and workspace requirements. 

E. Equipment List:  Include each piece of equipment and include model number, manufac-

turer, serial number, location, and date of original installation.  Insert testing record of 

each piece of adjustable equipment, listing name of person testing, date of test, and 

description of as-left set points. 

F. Field quality-control reports. 

G. Operation and Maintenance Data: For headend and distribution system to include in 

emergency, operation, and maintenance manuals.  
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PART 2 - PRODUCTS  

2.1  GENERAL  
A. The contractor shall design, furnish, install, and warranty a complete signal booster 
system. The installed system shall include all hardware, bi-directional amplifiers, band-
pass filters, surge suppressors, lightning protection, UPS, transmission lines, power 
cabling, antennas, and           other components necessary for a complete operational 
system as specified and as acceptable to    the local authorities having jurisdiction.  

2.2  RADIO FREQUENCY (RF) BDA-BASED SIGNAL BOOSTER SYSTEMS  
A. In-building signal booster systems shall receive and re-transmit the entire up-

link/downlink frequency band utilized by the regional emergency service provider(s).  

The contractor shall confirm with the regional emergency service provider(s) as to the 

specific frequencies used by the various agencies.  This system shall be state-of-the-

art, operating bi-directionally and in full duplex.  The system shall be fully compatible 

with and function on Locality’s Public Safety Radio System. 

B. BDA shall be capable of providing in building coverage for all the cellular networks as 

identified by the owner. 

C. Completed installations (including cabling) shall comply with all applicable codes and 

standards, including County Building and Electrical Codes, NFPA, ANSI, NEC, OSHA, 

EIA, IEEE, R-56, etc., as well as the FCC Rules and Regulations, as applicable. 

Equipment provided shall be UL listed and FCC type accepted for this specific applica-

tion. Compliance to codes and standards shall extend to include proper grounding, 

bonding and surge. 

D. The system shall provide digital signal strength coverage over 95% area on each 

floor/level of the equipped building, or in specific areas defined by Locality in a Scope 

of Work document for a particular building or site.  Systems shall provide a minimum 

digital and analog overage of Circuit Merit (CM) 3, with a reliability factor of 95%.  A 

Coverage Acceptance Test shall be executed prior to final acceptance of an installed 

system.  Coverage acceptance testing shall be based on audio quality performance in 

evenly spaced test grids in the defined service areas.  A minimum of 20 tests will be 

taken per floor/level.  Total number of test grids will be determined by the Owner, 

based on the size of the space per floor/level. 

E. Provide uninterruptable power source(s) (UPS) capable of maintaining the system oper-

ational for a minimum of 90 minutes. 

F. During initial installation, each system shall be optimized to perform in accordance with 

the specifications set forth in the system design, manufacturer’s specifications and FCC 

regulations. The contractor shall ensure that uplink and downlink levels are properly set 

and consistent with design expectations. The contractor shall further ensure that noise 

and spurious products are held within limits set forth in the system design, manufactur-

er’s specifications and FCC regulations. Prior to system acceptance, for each active 

BDA, booster amplifier, etc., the contractor shall submit a Proof of Performance certifi-

cation, that lists the design expectations, actual measurements, and if applicable, FCC 

specifications for the following parameters: 
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1. Worst case BDA uplink input level, in dBm. 

2. Worst case BDA uplink output level, in dBm. 

3. BDA downlink input level, in dBm. 

4. DA downlink output level, in dBm. 

5. Noise and spurious products, BDA uplink output, in dBc 

6. Noise and spurious products, BDA downlink output, in dBc 

G. The original Proof of Performance report shall be submitted to Owner’s project manager, 

and a copy of the Proof of Performance report shall be affixed to its associated equip-

ment. 

H. The system is designated for in-building use and shall be designed and quoted as fol-

lows: Design and appearance will be of “finished” construction, i.e. shall be concealed 

and/or unobtrusive in finished areas.  Flush mount ceiling antennae may be acceptable 

on a case-by case basis.  Unless indicated otherwise, wire mold and surface conduit 

installations will not be acceptable unless approved in writing by the Architect in ad-

vance. 

PART 3 - EXECUTION  

3.1  WARRANTY  
A. The contractor shall provide a full one-year warranty to cover installation and all equip-

ment, software, and components; the warranty shall commence upon the Owner’s final 

acceptance of the facility.  Under warranty coverage, the successful contractor shall 

provide same business day response time for system malfunctions. 

B. The contractor shall perform optimization of each system during the initial warranty peri-

od, sixty (60) to ninety (90) days prior to warranty expiration.  This optimization task is 

separate from the initial optimization performed during system installation.  The con-

tractor shall include pricing for annual system optimization to be included as part of 

post-warranty maintenance. Actual scope of work for annual optimization and mainte-

nance will vary on a case-by-case basis, but typically will consist of the following: 

1. Optimize the system to perform in accordance with the specifications set forth in the 

system design, manufacturer’s specifications and FCC regulations. 

2. Ensure that uplink and downlink levels are properly set and are consistent with de-

sign specifications. 

3. Ensure that noise and spurious products are held within limits set forth in the system 

design, manufacturer’s specifications and FCC regulations. 

C. Update the Proof of Performance records for the system, listing the design expectations, 

actual measurements, and if applicable, FCC specifications for the following parame-

ters: 

1. Worst case BDA uplink input level, in dBm. 

2. Worst case BDA uplink output level, in dBm. 

3. BDA downlink input level, in dBm. 
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4. BDA downlink output level, in dBm. 

5. Noise and spurious products, BDA uplink output, in dBc. 

6. Noise and spurious products, BDA downlink output, in dBc. 

D. The updated Proof of Performance report shall be submitted to the Owner, and a copy of 

the updated Proof of Performance report shall be affixed to its associated equipment. 

E. Visually inspect outside antenna installation.  Correct any issues found with the antenna 

mounting hardware, grounding system, or outside cabling. 

F. Visually inspect inside BDA or booster amplifier equipment installation. Correct any is-

sues found with RF cabling, electrical connection, or equipment mounting. 

G. Clean equipment fans, filters and other ventilation system components. 

H. Inspect and replace any defective indicator lights. 

I. Test UPS system performance for proper fallback to battery power and the duration of 

battery   operation.  

J. Test fault reporting system for proper operation and reporting of system faults.  

K. Submit a written Preventive Maintenance Report to the Owner, listing the results of the             

optimization and preventive maintenance effort.  The report shall include the Proof of            

Performance report for active RF components, and details of any other discrepancies 

found and   f corrective actions taken. n. 

L. All as-built drawings shall be submitted to the Owner at completion, which shall include              

antenna system layout and all associated hardware, along with specification sheets.  

Include RF measurements taken.  

END OF SECTION 27 64 10 
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SECTION 28 31 11 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fire-alarm control unit. 
2. Manual fire-alarm boxes. 
3. System smoke detectors. 
4. Heat detectors. 
5. Notification appliances. 
6. Remote annunciator. 
7. Addressable interface device. 
8. Digital alarm communicator transmitter. 

1.3 DEFINITIONS 

A. LED:  Light-emitting diode. 

B. NICET:  National Institute for Certification in Engineering Technologies. 

1.4 SYSTEM DESCRIPTION 

A. Noncoded, UL-certified addressable system, with multiplexed signal transmission, 
dedicated to fire-alarm service only. 

1.5 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Fire-alarm control unit and raceways shall withstand the effects 
of earthquake motions determined according to SEI/ASCE 7. 

1. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified and the 
unit will be fully operational after the seismic event." 
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1.6 SUBMITTALS 

A. General Submittal Requirements: 

1. Submittals shall be approved by authorities having jurisdiction prior to submitting 
them to Architect. 

2. Shop Drawings shall be prepared by persons with the following qualifications: 

a. Trained and certified by manufacturer in fire-alarm system design. 
b. NICET-certified fire-alarm technician, Level III minimum. 

B. Product Data:  For each type of product indicated. 

C. Shop Drawings:  For fire-alarm system.  Include plans, elevations, sections, details, 
and attachments to other work. 

1. Comply with recommendations in the "Documentation" Section of the 
"Fundamentals of Fire Alarm Systems" Chapter in NFPA 72. 

2. Include voltage drop calculations for notification appliance circuits. 
3. Include battery-size calculations. 
4. Include performance parameters and installation details for each detector, 

verifying that each detector is listed for complete range of air velocity, 
temperature, and humidity possible when air-handling system is operating. 

5. Include plans, sections, and elevations of heating, ventilating, and air-
conditioning ducts, drawn to scale and coordinating installation of duct smoke 
detectors and access to them.  Show critical dimensions that relate to placement 
and support of sampling tubes, detector housing, and remote status and alarm 
indicators.  Locate detectors according to manufacturer's written 
recommendations. 

6. Include floor plans to indicate final outlet locations showing address of each 
addressable device.  Show size and route of cable and conduits. 

D. Delegated-Design Submittal:  For smoke and heat detectors indicated to comply with 
performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1. Drawings showing the location of each smoke and heat detector, ratings of each, 
and installation details as needed to comply with listing conditions of the detector. 

2. Design Calculations:  Calculate requirements for selecting the spacing and 
sensitivity of detection, complying with NFPA 72. 

E. Qualification Data:  For qualified Installer. 

F. Seismic Qualification Certificates:  For fire-alarm control unit, accessories, and 
components, from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and 
locate and describe mounting and anchorage provisions. 
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3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

G. Field quality-control reports. 

H. Operation and Maintenance Data:  For fire-alarm systems and components to include 
in emergency, operation, and maintenance manuals.  In addition to items specified in 
Division 01 Section "Operation and Maintenance Data," include the following: 

1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance" 
Chapter in NFPA 72. 

2. Provide "Record of Completion Documents" according to NFPA 72 article 
"Permanent Records" in the "Records" Section of the "Inspection, Testing and 
Maintenance" Chapter. 

3. Record copy of site-specific software. 
4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 

article of the same name and include the following: 

a. Frequency of testing of installed components. 
b. Frequency of inspection of installed components. 
c. Requirements and recommendations related to results of maintenance. 
d. Manufacturer's user training manuals. 

5. Manufacturer's required maintenance related to system warranty requirements. 
6. Abbreviated operating instructions for mounting at fire-alarm control unit. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Personnel shall be trained and certified by manufacturer for 
installation of units required for this Project. 

B. Source Limitations for Fire-Alarm System and Components:  Obtain fire-alarm system 
from single source from single manufacturer.  Components shall be compatible with, 
and operate as, an extension of existing system. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

D. NFPA Certification:  Obtain certification according to NFPA 72 by an NRTL. 

1.8 PROJECT CONDITIONS 

1.9 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 
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1. Lamps for Remote Indicating Lamp Units:  Quantity equal to 10 percent of 
amount installed, but no fewer than 1 unit. 

2. Lamps for Strobe Units:  Quantity equal to 10 percent of amount installed, but no 
fewer than 1 unit. 

3. Smoke Detectors:  Quantity equal to percent of amount of each type installed, 
but no fewer than 1 unit of each type. 

4. Detector Bases:  Quantity equal to 2 percent of amount of each type installed, 
but no fewer than 1 unit of each type. 

5. Keys and Tools:  One extra set for access to locked and tamperproof 
components. 

6. Audible and Visual Notification Appliances:  One of each type installed. 
7. Fuses:  Two of each type installed in the system. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

 
1. Simplex. 

2.2 SYSTEMS OPERATIONAL DESCRIPTION 

A. Fire-alarm signal initiation shall be by one or more of the following devices and 
systems: 

1. Manual stations. 
2. Heat detectors. 
3. Smoke detectors. 
4. Duct mounted smoke detectors. 

B. Fire-alarm signal shall initiate the following actions: 

1. Continuously operate alarm notification appliances. 
2. Identify alarm at fire-alarm control unit and remote annunciators. 
3. Transmit an alarm signal to the remote alarm receiving station. 
4. Unlock electric door locks in designated egress paths. 
5. Release fire and smoke doors held open by magnetic door holders. 
6. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm 

mode. 
7. Record events in the system memory. 

C. Supervisory signal initiation shall be by one or more of the following devices and 
actions: 
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1. Valve supervisory switch. 

D. System trouble signal initiation shall be by one or more of the following devices and 
actions: 

1. Open circuits, shorts, and grounds in designated circuits. 
2. Opening, tampering with, or removing alarm-initiating and supervisory signal-

initiating devices. 
3. Loss of primary power at fire-alarm control unit. 
4. Ground or a single break in fire-alarm control unit internal circuits. 
5. Abnormal ac voltage at fire-alarm control unit. 
6. Break in standby battery circuitry. 
7. Failure of battery charging. 
8. Abnormal position of any switch at fire-alarm control unit or annunciator. 

E. System Trouble and Supervisory Signal Actions:  Initiate notification appliance and 
annunciate at fire-alarm control unit and remote annunciators.  Record the event on 
system printer. 

2.3 FIRE-ALARM CONTROL UNIT 

A. General Requirements for Fire-Alarm Control Unit: 

1. Field-programmable, microprocessor-based, modular, power-limited design with 
electronic modules, complying with UL 864 and listed and labeled by an NRTL. 

a. System software and programs shall be held in flash electrically erasable 
programmable read-only memory (EEPROM), retaining the information 
through failure of primary and secondary power supplies. 

b. Include a real-time clock for time annotation of events on the event 
recorder and printer. 

2. Addressable initiation devices that communicate device identity and status. 

a. Smoke sensors shall additionally communicate sensitivity setting and allow 
for adjustment of sensitivity at fire-alarm control unit. 

b. Temperature sensors shall additionally test for and communicate the 
sensitivity range of the device. 

3. Addressable control circuits for operation of mechanical equipment. 

B. Alphanumeric Display and System Controls:  Arranged for interface between human 
operator at fire-alarm control unit and addressable system components including 
annunciation and supervision.  Display alarm, supervisory, and component status 
messages and the programming and control menu. 

1. Annunciator and Display:  Liquid-crystal type, 3 line(s) of 80 characters, 
minimum. 
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2. Keypad:  Arranged to permit entry and execution of programming, display, and 
control commands and to indicate control commands to be entered into the 
system for control of smoke-detector sensitivity and other parameters. 

C. Circuits: 

1. Initiating Device, Notification Appliance, and Signaling Line Circuits:  NFPA 72, 
Class A. 

a. Initiating Device Circuits:  Style D. 
b. Notification Appliance Circuits:  Style Z. 
c. Signaling Line Circuits:  Style 6. 
d. Install no more than 25 addressable devices on each signaling line circuit. 

2. Serial Interfaces:  One RS-232 port. 

D. Transmission to Remote Alarm Receiving Station:  Automatically transmit alarm, 
supervisory, and trouble signals to a remote alarm station. 

E. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply module.  
Initiating devices, notification appliances, signaling lines, trouble signals, supervisory 
signals, supervisory and digital alarm communicator transmitters shall be powered by 
24-V dc source. 

1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the 
power-supply module rating. 

F. Secondary Power:  24-V dc supply system with batteries, automatic battery charger, 
and automatic transfer switch. 

1. Batteries:  Sealed, valve-regulated, recombinant lead acid. 

2.4 MANUAL FIRE-ALARM BOXES 

A. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL 38.  Boxes shall 
be finished in red with molded, raised-letter operating instructions in contrasting color; 
shall show visible indication of operation; and shall be mounted on recessed outlet box.  
If indicated as surface mounted, provide manufacturer's surface back box. 

1. Single-action mechanism, pull-lever type; with integral addressable module 
arranged to communicate manual-station status (normal, alarm, or trouble) to 
fire-alarm control unit. 

2. Station Reset:  Key- or wrench-operated switch. 

2.5 SYSTEM SMOKE DETECTORS 

A. General Requirements for System Smoke Detectors: 
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1. Comply with UL 268; operating at 24-V dc, nominal. 
2. Detectors shall be two-wire type. 
3. Integral Addressable Module:  Arranged to communicate detector status (normal, 

alarm, or trouble) to fire-alarm control unit. 
4. Base Mounting:  Detector and associated electronic components shall be 

mounted in a twist-lock module that connects to a fixed base.  Provide terminals 
in the fixed base for connection to building wiring. 

5. Self-Restoring:  Detectors do not require resetting or readjustment after actuation 
to restore them to normal operation. 

6. Integral Visual-Indicating Light:  LED type indicating detector has operated and 
power-on status. 

7. Remote Control:  Unless otherwise indicated, detectors shall be analog-
addressable type, individually monitored at fire-alarm control unit for calibration, 
sensitivity, and alarm condition and individually adjustable for sensitivity by fire-
alarm control unit. 

a. Rate-of-rise temperature characteristic shall be selectable at fire-alarm 
control unit for 15 or 20 deg F (8 or 11 deg C) per minute. 

b. Fixed-temperature sensing shall be independent of rate-of-rise sensing and 
shall be settable at fire-alarm control unit to operate at 135 or 155 deg F 
(57 or 68 deg C). 

c. Provide multiple levels of detection sensitivity for each sensor. 

B. Photoelectric Smoke Detectors: 

1. Detector address shall be accessible from fire-alarm control unit and shall be 
able to identify the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall 
be able to manually access the following for each detector: 

a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 

C. Ionization Smoke Detector: 

1. Detector address shall be accessible from fire-alarm control unit and shall be 
able to identify the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall 
be able to manually access the following for each detector: 

a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 
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D. Duct Smoke Detectors:  Photoelectric type complying with UL 268A. 

1. Detector address shall be accessible from fire-alarm control unit and shall be 
able to identify the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall 
be able to manually access the following for each detector: 

a. Primary status. 
b. Device type. 
c. Present average value. 
d. Present sensitivity selected. 
e. Sensor range (normal, dirty, etc.). 

3. Weatherproof Duct Housing Enclosure:  NEMA 250, Type 4X; NRTL listed for 
use with the supplied detector. 

4. Each sensor shall have multiple levels of detection sensitivity. 
5. Sampling Tubes:  Design and dimensions as recommended by manufacturer for 

specific duct size, air velocity, and installation conditions where applied. 
6. Relay Fan Shutdown:  Rated to interrupt fan motor-control circuit. 

2.6 HEAT DETECTORS 

A. General Requirements for Heat Detectors:  Comply with UL 521. 

B. Heat Detector, Combination Type:  Actuated by either a fixed temperature of 135 deg F 
(57 deg C) or a rate of rise that exceeds 15 deg F (8 deg C) per minute unless 
otherwise indicated. 

1. Mounting:  Twist-lock base interchangeable with smoke-detector bases. 
2. Integral Addressable Module:  Arranged to communicate detector status (normal, 

alarm, or trouble) to fire-alarm control unit. 

C. Heat Detector, Fixed-Temperature Type:  Actuated by temperature that exceeds a 
fixed temperature of 190 deg F (88 deg C). 

1. Mounting:  Twist-lock base interchangeable with smoke-detector bases. 
2. Integral Addressable Module:  Arranged to communicate detector status (normal, 

alarm, or trouble) to fire-alarm control unit. 

2.7 NOTIFICATION APPLIANCES 

A. General Requirements for Notification Appliances:  Individually addressed, connected 
to a signaling line circuit, equipped for mounting as indicated and with screw terminals 
for system connections. 

B. General Requirements for Notification Appliances:  Connected to notification appliance 
signal circuits, zoned as indicated, equipped for mounting as indicated and with screw 
terminals for system connections. 
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1. Combination Devices:  Factory-integrated audible and visible devices in a single-
mounting assembly, equipped for mounting as indicated and with screw terminals 
for system connections. 

C. Chimes, Low-Level Output:  Vibrating type, 75-dBA minimum rated output. 

D. Chimes, High-Level Output:  Vibrating type, 81-dBA minimum rated output. 

E. Horns:  Electric-vibrating-polarized type, 24-V dc; with provision for housing the 
operating mechanism behind a grille.  Comply with UL 464.  Horns shall produce a 
sound-pressure level of 90 dBA, measured 10 feet (3 m) from the horn, using the 
coded signal prescribed in UL 464 test protocol. 

F. Visible Notification Appliances:  Xenon strobe lights comply with UL 1971, with clear or 
nominal white polycarbonate lens mounted on an aluminum faceplate.  Device shall 
read  “ALERT” and not “FIRE”. 

1. Rated Light Output: 
a. 15/30/75/110 cd, selectable in the field. 

2. Mounting:  Ceiling mounted unless otherwise indicated. 
3. For units with guards to prevent physical damage, light output ratings shall be 

determined with guards in place. 
4. Flashing shall be in a temporal pattern, synchronized with other units. 
5. Strobe Leads:  Factory connected to screw terminals. 
6. Mounting Faceplate:  Factory finished, red. 

2.8 REMOTE ANNUNCIATOR 

A. Description:  Annunciator functions shall match those of fire-alarm control unit for 
alarm, supervisory, and trouble indications.  Manual switching functions shall match 
those of fire-alarm control unit, including acknowledging, silencing, resetting, and 
testing. 

1. Mounting:  Flush cabinet, NEMA 250, Type 1. 

B. Display Type and Functional Performance:  Alphanumeric display and LED indicating 
lights shall match those of fire-alarm control unit.  Provide controls to acknowledge, 
silence, reset, and test functions for alarm, supervisory, and trouble signals. 

2.9 ADDRESSABLE INTERFACE DEVICE 

A. Description:  Microelectronic monitor module, NRTL listed for use in providing a system 
address for alarm-initiating devices for wired applications with normally open contacts. 
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2.10 DIGITAL ALARM COMMUNICATOR TRANSMITTER 

A. Digital alarm communicator transmitter shall be acceptable to the remote central 
station and shall comply with UL 632 and be listed and labeled by an NRTL. 

B. Functional Performance:  Unit shall receive an alarm, supervisory, or trouble signal 
from fire-alarm control unit and automatically capture two telephone line(s) and dial a 
preset number for a remote central station.  When contact is made with central 
station(s), signals shall be transmitted.  If service on line is interrupted for longer than 
45 seconds, transmitter shall initiate a local trouble signal and transmit the signal 
indicating loss of telephone line to the remote alarm receiving station over the 
remaining line.  Transmitter shall automatically report telephone service restoration to 
the central station.  If service is lost on both telephone lines, transmitter shall initiate 
the local trouble signal. 

C. Local functions and display at the digital alarm communicator transmitter shall include 
the following: 

1. Verification that both telephone lines are available. 
2. Programming device. 
3. LED display. 
4. Manual test report function and manual transmission clear indication. 
5. Communications failure with the central station or fire-alarm control unit. 

D. Digital data transmission shall include the following: 

1. Address of the alarm-initiating device. 
2. Address of the supervisory signal. 
3. Address of the trouble-initiating device. 
4. Loss of ac supply or loss of power. 
5. Low battery. 
6. Abnormal test signal. 
7. Communication bus failure. 

E. Secondary Power:  Integral rechargeable battery and automatic charger. 

F. Self-Test:  Conducted automatically every 24 hours with report transmitted to central 
station. 

PART 3 - EXECUTION 

3.1 EQUIPMENT INSTALLATION 

A. Smoke- or Heat-Detector Spacing: 

1. Comply with NFPA 72, "Smoke-Sensing Fire Detectors" Section in the "Initiating 
Devices" Chapter, for smoke-detector spacing. 
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2. Comply with NFPA 72, "Heat-Sensing Fire Detectors" Section in the "Initiating 
Devices" Chapter, for heat-detector spacing. 

3. Smooth ceiling spacing shall not exceed 30 feet (9 m). 
4. Spacing of detectors for irregular areas, for irregular ceiling construction, and for 

high ceiling areas shall be determined according to Appendix A or Appendix B in 
NFPA 72. 

5. HVAC:  Locate detectors not closer than [3 feet (1 m)] [5 feet (1.5 m)] from air-
supply diffuser or return-air opening. 

6. Lighting Fixtures:  Locate detectors not closer than 12 inches (300 mm) from any 
part of a lighting fixture. 

B. Duct Smoke Detectors:  Comply with NFPA 72 and NFPA 90A.  Install sampling tubes 
so they extend the full width of duct. 

C. Remote Status and Alarm Indicators:  Install near each smoke detector and each 
sprinkler water-flow switch and valve-tamper switch that is not readily visible from 
normal viewing position. 

D. Audible Alarm-Indicating Devices:  Install not less than 6 inches (150 mm) below the 
ceiling.  Install bells and horns on flush-mounted back boxes with the device-operating 
mechanism concealed behind a grille. 

E. Visible Alarm-Indicating Devices:  Install adjacent to each alarm bell or alarm horn and 
at least 6 inches (150 mm) below the ceiling. 

F. Device Location-Indicating Lights:  Locate in public space near the device they monitor. 

G. Fire-Alarm Control Unit:  Surface mounted, with tops of cabinets not more than 72 
inches (1830 mm) above the finished floor. 

H. Annunciator:  Install with top of panel not more than 72 inches (1830 mm) above the 
finished floor. 

3.2 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply with requirements 
for identification specified in Division 26 Section "Identification for Electrical Systems." 

B. Install framed instructions in a location visible from fire-alarm control unit. 

3.3 GROUNDING 

A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100.  Install a 
ground wire from main service ground to fire-alarm control unit. 
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3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service 
representative to inspect components, assemblies, and equipment installations, 
including connections, and to assist in testing. 

B. Tests and Inspections: 

1. Visual Inspection:  Conduct visual inspection prior to testing. 

a. Inspection shall be based on completed Record Drawings and system 
documentation that is required by NFPA 72 in its "Completion Documents, 
Preparation" Table in the "Documentation" Section of the "Fundamentals of 
Fire Alarm Systems" Chapter. 

b. Comply with "Visual Inspection Frequencies" Table in the "Inspection" 
Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72; 
retain the "Initial/Reacceptance" column and list only the installed 
components. 

2. System Testing:  Comply with "Test Methods" Table in the "Testing" Section of 
the "Inspection, Testing and Maintenance" Chapter in NFPA 72. 

3. Test audible appliances for the public operating mode according to 
manufacturer's written instructions.  Perform the test using a portable sound-level 
meter complying with Type 2 requirements in ANSI S1.4. 

4. Test audible appliances for the private operating mode according to 
manufacturer's written instructions. 

5. Test visible appliances for the public operating mode according to manufacturer's 
written instructions. 

6. Factory-authorized service representative shall prepare the "Fire Alarm System 
Record of Completion" in the "Documentation" Section of the "Fundamentals of 
Fire Alarm Systems" Chapter in NFPA 72 and the "Inspection and Testing Form" 
in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter in 
NFPA 72. 

C. Reacceptance Testing:  Perform reacceptance testing to verify the proper operation of 
added or replaced devices and appliances. 

D. Fire-alarm system will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

F. Maintenance Test and Inspection:  Perform tests and inspections listed for weekly, 
monthly, quarterly, and semiannual periods.  Use forms developed for initial tests and 
inspections. 

G. Annual Test and Inspection:  One year after date of Substantial Completion, test fire-
alarm system complying with visual and testing inspection requirements in NFPA 72.  
Use forms developed for initial tests and inspections. 
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3.5 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain fire-alarm 
system. 

END OF SECTION 28 31 11 
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SECTION 31 05 23 - CEMENT CONCRETE 

PAVEMENT PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

 
A. Drawings   and   general   provisions   of   the   Contract,   including   General   and 

Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 
 

 
1.2 SUMMARY 

 
A. This Section includes exterior cement concrete pavement for the following: 

1. Driveways and roadways. 
2. Parking lots. 
3. Curbs and gutters. 
4. Walkways. 

 

 
1.3 SUBMITTALS 

 
A. Product Data:  For each type of manufactured material and product indicated. 

 
B. Design  Mixes:     For  each  concrete  pavement  mix.     Include  alternate  mix  

designs    when characteristics of materials, project conditions, weather, test results, or 
other circumstances warrant adjustments. 

 
C. Samples:  10-lb sample of exposed aggregate. 

 
D. Material Test Reports:  From a qualified testing agency indicating and interpreting test   

results for compliance of the following with requirements indicated, based on 
comprehensive testing of current materials: 

 
E. Material Certificates:  Signed by manufacturers certifying that each of the following   

materials complies with requirements: 
1. Cementitious materials and aggregates. 
2. Steel reinforcement and reinforcement accessories. 
3. Fiber reinforcement. 
4. Admixtures. 
5. Curing compounds. 
6. Applied finish materials. 
7. Bonding agent or adhesive. 
8. Joint fillers. 

 
F. Minutes of preinstallation conference 
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1.4 QUALITY ASSURANCE 
 

A. Installer Qualifications:  An experienced installer who has completed pavement work 
similar  in material, design, and extent to that indicated for this Project and whose work 
has       resulted in construction with a record of successful in-service performance. 

 
B. Manufacturer Qualifications:   Manufacturer of ready-mixed concrete products 

complying  with ASTM C 94 requirements for production facilities and equipment. 
1. Manufacturer   must   be   certified   according   to   the   National   Ready   Mix 

Concrete Association's Plant Certification Program. 

 
C. Testing Agency Qualifications: An independent testing agency, acceptable to 

authorities having jurisdiction,  qualified  according  to  ASTM C 1077  and  ASTM E 
329  to  conduct the  testing indicated, as documented according to ASTM E 548. 

 
D. Source Limitations:  Obtain each type or class of cementitious material of the same 

brand  from the same manufacturer's plant and each aggregate from one source. 

 
E. ACI  Publications:    Comply  with  ACI 301,  "Specification  for  Structural  Concrete,"  

unless modified by the requirements of the Contract Documents. 

 
F. Concrete Testing Service:   Engage a qualified independent testing agency to perform   

material evaluation tests and to design concrete mixes. 

 
G. Mockups:    Cast  mockups  of  full-size  sections  of  concrete  pavement  to  

demonstrate typical joints, surface finish, texture, color, and standard of workmanship. 
1. Build mockups in the location and of the size indicated or, if not indicated, as 

directed by Architect. 
2. Notify  Architect  seven  days  in  advance  of  dates  and  times  when  mockups  

will  be constructed. 
3. Obtain Architect's approval of mockups before starting construction. 
4. Maintain  approved  mockups  during  construction  in  an  undisturbed  condition  

as     a standard for judging the completed pavement. 
5. Demolish and remove approved mockups from the site when directed by Architect. 
6. Approved mockups may  become part  of the completed Work if undisturbed at 

time    of Substantial Completion. 

 
H. Preinstallation Conference:  Conduct conference at Project site to comply with 

requirements   in Division 1 Section "Project Meetings." 
1. Before  submitting  design  mixes,  review  concrete  pavement  mix  design  and 

examine procedures  for  ensuring  quality  of  concrete  materials.   Require 
representatives of each entity directly concerned with concrete pavement to 
attend, including the following: 
a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixes. 
c. Ready-mix concrete producer. 
d. Concrete subcontractor. 
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1.5 PROJECT CONDITIONS 

 
A. Traffic  Control:    Maintain  access  for  vehicular  and  pedestrian  traffic  as  required  

for other construction activities. 
 
 

PART 2 - PRODUCTS 
 

 
2.1 FORMS 

 
A. Form   Materials:     Plywood,   metal,   metal-framed   plywood,   or   other   approved 

panel-type materials to provide full-depth, continuous, straight, smooth exposed 
surfaces. 
1. Use flexible or curved forms for curves of a radius 100 feet or less. 

 
B. Form-Release  Agent:   Commercially  formulated  form-release  agent  that  will  not  

bond with, stain, or adversely affect  concrete  surfaces  and  will  not  impair  
subsequent  treatments  of concrete surfaces. 

 

 
2.2 STEEL REINFORCEMENT 

 
A. Plain-Steel Welded Wire Fabric:   ASTM A 185, fabricated from as-drawn steel wire 

into     flat sheets. 

 
B. Deformed-Steel Welded Wire Fabric:  ASTM A 497, flat sheet. 

 
C. Reinforcement Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

 
D. Steel Bar Mats:  ASTM A 184/A 184M; with ASTM A 615/A 615M, Grade 60, deformed  

bars; assembled with clips. 

 
E. Plain Steel Wire:  ASTM A 82, as drawn. 

 
F. Joint Dowel Bars:   Plain steel bars, ASTM A 615/A 615M, Grade 60.   Cut bars true to   

length with ends square and free of burrs. 

 
G. Tie Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

 
H. Hook Bolts:  ASTM A 307, Grade A, internally and externally threaded.  Design hook-

bolt joint assembly to hold coupling against pavement form and in position during 
concreting operations, and to permit removal without damage to concrete or hook bolt. 

 
I. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, 

and fastening reinforcement  bars,  welded  wire  fabric,  and  dowels  in  place.     
Manufacture   bar supports according to CRSI's "Manual of Standard Practice" from 
steel wire, plastic, or precast concrete or fiber-reinforced concrete of greater 
compressive strength than concrete, and as follows: 
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1. Equip wire bar supports with sand plates or horizontal runners where base 
material    will not support chair legs. 

 

 
2.3 CONCRETE MATERIALS 

 
A. General:   Use the same brand and type of cementitious material from the same     

manufacturer throughout the Project. 

 
B. Portland Cement:  ASTM C 150, Type I or II. 

 

1. Fly Ash:  ASTM C 618, Class F or C. 
2. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 

 
C. Blended Hydraulic Cement:  ASTM C 595M, Type IS, portland blast-furnace slag 

cement. 

 
D. Aggregate:    ASTM C 33,  uniformly  graded,  from  a  single  source,  with  coarse  

aggregate as follows: 
1. Class: 1N. 
2. Maximum Aggregate Size:  3/4 inch nominal. 
3. Do not use fine or coarse aggregates containing substances that cause spalling. 

 
E. Water:  ASTM C 94. 

 

 
2.4 ADMIXTURES 

 
A. General:   Admixtures  certified  by  manufacturer  to  contain  not  more  than  0.1  

percent water- soluble chloride ions by mass of cement and to be compatible with other 
admixtures. 

 
B. Air-Entraining Admixture:  ASTM C 260. 

 
C. Water-Reducing and Accelerating Admixture:  ASTM C 494, Type E. 

 

 
2.5 FIBER REINFORCEMENT 

 
A. Synthetic Fiber:   Fibrillated polypropylene fibers engineered and designed for use in    

concrete pavement, complying with ASTM C 1116, Type III, 1/2 to 1-1/2 inches long. 

 
B. Products:  Subject to compliance with requirements, provide one of the following: 

1. Fibrillated Fibers: 
a. Fibrasol F; Axim Concrete Technologies. 
b. Fibermesh; Fibermesh, Div. of Synthetic Technologies. 
c. Forta CR; Forta Corporation. 
d. Grace Fibers; W. R. Grace & Co., Construction Products Div. 
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2.6 CURING MATERIALS 

 
A. Absorptive Cover:   AASHTO M 182, Class 2, burlap cloth made from jute or kenaf,   

weighing approximately 9 oz./sq. yd. dry. 

 
B. Moisture-Retaining  Cover: ASTM C 171,  polyethylene  film  or  white  burlap-

polyethylene sheet. 

 
C. Water: Potable. 

 
D. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for 

application to fresh concrete. 
 

E. Clear  Solvent-Borne  Liquid-Membrane-Forming Curing Compound: ASTM C 309, 
Type 1, Class B. 

 
F. Products:  Subject to compliance with requirements, provide one of the following: 

1. Evaporation Retarder: 
a. Finishing Aid Concentrate; Burke Group, LLC (The). 
b. Aquafilm; Conspec Marketing & Manufacturing Co., Inc. 
c. Sure Film; Dayton Superior Corporation. 
d. Eucobar; Euclid Chemical Co. 
e. Lambco Skin; Lambert Corporation. 
f. E-Con; L&M Construction Chemicals, Inc. 
g. Finishing Aid; Symons Corporation. 

2. Clear Solvent-Borne Liquid-Membrane-Forming Curing Compound: 
a. Res-X Cure All Resin; Burke Group, LLC (The). 
b. RX Cure; Conspec Marketing & Manufacturing Co., Inc. 
c. Day-Chem Rez Cure; Dayton Superior Corporation. 
d. Kurez DR; Euclid Chemical Co. 
e. #64 Resin Cure; Lambert Corporation. 
f. L&M Cure DR; L&M Construction Chemicals, Inc. 
g. Resi-Chem C309; Symons Corporation. 

 

 
2.7 RELATED MATERIALS 

 
A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic 

fiber. 

 
B. Pavement-Marking  Paint: Alkyd-resin  type;  ready  mixed;  complying   with  FS TT-P-

115, Type I, or AASHTO M 248, Type N. 

 
C. Pavement-Marking Paint:  Latex, water-base emulsion; ready mixed; complying with 

FS  TT-P- 1952. 
1. Color:  As indicated. 

 
D. Glass Beads:  AASHTO M 247. 
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E. Wheel   Stops:     Precast,   air-entrained   concrete;   2500-psi   minimum   

compressive strength; approximately 6 inches high, 9 inches wide, and 84 inches long. 
Provide chamfered corners and drainage slots on underside, and provide holes for 
dowel-anchoring to substrate. 
1. Dowels:  Galvanized steel, diameter of 3/4 inch, minimum length 10 inches. 

 
F. Bonding  Agent: ASTM C 1059,   Type II,   non-redispersible,   acrylic emulsion  or   

styrene butadiene. 

 
G. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of 

humid curing and bonding to damp surfaces, of class and grade to suit requirements, 
and as follows: 
1. Type II, non-load bearing, for bonding freshly mixed concrete to hardened 

concrete. 
2. Types I  and  II,  non-load  bearing,  for  bonding  hardened  or  freshly  mixed  

concrete to hardened concrete. 
3. Types IV  and  V,  load  bearing,  for  bonding  hardened  or  freshly  mixed  

concrete    to hardened concrete. 
 

2.8 CONCRETE MIXES 

 
A. Prepare  design  mixes,  proportioned  according  to  ACI 211.1  and  ACI 301,  for  

each  type and strength of normal-weight concrete  determined  by  either  laboratory  
trial  mixes  or  field experience. 

 
B. Use a qualified independent testing agency for preparing and reporting proposed mix      

designs for the trial batch method. 
1. Do  not  use  Owner's  field  quality-control  testing  agency  as  the  independent  

testing agency. 

 
C. Proportion mixes to provide concrete with the following properties: 

1. Compressive Strength (28 Days):  4000 psi. 
2. Maximum Water-Cementitious Materials Ratio: 0.50. 

 
D. Cementitious  Materials:   Limit  percentage,  by  weight,  of  cementitious  materials  

other than portland cement according to ACI 301 requirements for concrete exposed to 
deicing chemicals. 

 
E. Cementitious  Materials:   Limit  percentage,  by  weight,  of  cementitious  materials  

other than portland cement in concrete as follows: 
1. Fly Ash:  25 percent. 
2. Combined Fly Ash and Pozzolan:  25 percent. 
3. Ground Granulated Blast-Furnace Slag:  50 percent. 
4. Combined Fly Ash or Pozzolan, and Ground Granulated Blast-Furnace Slag:  50   

percent portland cement minimum, with fly ash or pozzolan not exceeding 25 
percent. 

 

 



McMillan Pazdan Smith Architecture 
MPS Project No. 020420.00 
 

Spartanburg District Five 
James F. Byrnes High School 

Phase 2 Academic Wing Addition 
Duncan, South Carolina 

 
 

SECTION 31 05 23 - CEMENT CONCRETE PAVEMENT 
Page 7 of 14  

F. Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at 
point   of placement having an air content of 2.5 to 4.5 percent. 

 
G. Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at 

point   of placement having an air content as follows within a tolerance of plus or minus 
1.5 percent: 
1. Air Content:  5.5 percent for 1-1/2-inch maximum aggregate. 
2. Air Content:  6.0 percent for 1-inch maximum aggregate. 
3. Air Content:  6.0 percent for 3/4-inch maximum aggregate. 

 
H. Synthetic Fiber:   Uniformly disperse in concrete mix at manufacturer's recommended 

rate,   but not less than 1.0 lb/cu. yd.. 
 

 
2.9 CONCRETE MIXING 

 
A. Ready-Mixed Concrete:  Comply with requirements and with ASTM C 94 and ASTM C 

1116. 
1. When air temperature is between 85 deg F and 90 deg F, reduce mixing and 

delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 
deg F, reduce mixing and delivery time to 60 minutes. 

 
B. Project-Site  Mixing:     Comply  with  requirements  and  measure,  batch,  and  mix    

concrete materials and concrete according to ASTM C 94. Mix concrete materials in 
appropriate drum- type batch machine mixer. 

 

1. For  mixers  of  1  cu.  yd.  or  smaller  capacity,  continue  mixing  at  least  one  
and one-half minutes, but not more than five minutes after ingredients are in 
mixer, before any part of batch is released. 

2. For mixers of capacity larger than 1 cu. yd., increase mixing time by 15 seconds 
for  each additional 1 cu. yd.. 

3. Provide batch ticket for each batch discharged and used in the Work, indicating    
Project identification name and number, date, mix type, mix time, quantity, and   
amount of water added. 

 

 
PART 3 - EXECUTION 

 
3.1 PREPARATION 

 
A. Proof-roll prepared subbase surface to check for unstable areas and verify need for      

additional compaction. Proceed with pavement only after nonconforming conditions 
have  been corrected and subgrade is ready to receive pavement. 

 
B. Remove loose material from compacted subbase surface immediately before placing 

concrete. 
 

 
3.2 EDGE FORMS AND SCREED CONSTRUCTION 
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A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for 

pavement     to required lines, grades, and elevations. Install forms to allow continuous 
progress of work  and so forms can remain in place at least 24 hours after concrete 
placement. 

 
B. Clean forms after each use and coat with form release agent to ensure separation from   

concrete without damage. 
 

 
3.3 STEEL REINFORCEMENT 

 
A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating 

reinforcement  and with recommendations in CRSI's  "Placing  Reinforcing  Bars"  for  
placing  and  supporting reinforcement. 

 
B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing 

materials. 

 
C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in 

position   during concrete placement.  Maintain minimum cover to reinforcement. 

 
D. Install welded wire fabric in lengths as long as practicable.   Lap adjoining pieces at 

least     one full mesh, and lace splices with wire.  Offset laps of adjoining widths to 
prevent continuous laps in either direction. 

 
E. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them 

flat   and free of distortions. Straighten bends, kinks, and other irregularities, or replace 
units as required before placement.  Set mats for a minimum 2-inch overlap to adjacent 
mats. 

 

3.4 JOINTS 

 
A. General:  Construct construction, isolation, and contraction joints and tool edgings true 

to   line with faces perpendicular to surface plane of concrete. Construct transverse 
joints at right angles to centerline, unless otherwise indicated. 
1. When joining existing pavement, place transverse joints to align with previously    

placed joints, unless otherwise indicated. 

 
B. Construction Joints:   Set construction joints at side  and end terminations of pavement  

and   at locations where pavement operations are stopped for more than one-half hour, 
unless pavement terminates at isolation joints. 
1. Provide  preformed  galvanized  steel  or  plastic  keyway-section  forms  or  

bulkhead forms with keys, unless otherwise indicated. Embed keys at least 1-1/2 
inches into concrete. 

2. Continue  reinforcement  across  construction  joints,  unless  otherwise  
indicated.   Do not continue reinforcement through sides of pavement strips, 
unless otherwise indicated. 

3. Provide tie bars at sides of pavement strips where indicated. 
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4. Use  a  bonding  agent  at  locations  where  fresh  concrete  is  placed  against  
hardened or partially hardened concrete surfaces. 

5. Use epoxy bonding adhesive at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

 
C. Isolation Joints:   Form isolation joints of preformed joint-filler strips abutting concrete    

curbs, catch basins, manholes, inlets, structures, walks, other fixed objects, and where 
indicated. 
1. Locate expansion joints at intervals of 50 feet, unless otherwise indicated. 
2. Extend joint fillers full width and depth of joint. 
3. Terminate joint filler less than 1/2 inch or more than 1 inch below finished surface 

if joint sealant is indicated. 
4. Place  top  of  joint  filler  flush  with  finished  concrete  surface  if  joint  sealant  

is  not indicated. 
5. Furnish joint fillers in one-piece lengths.  Where more than one length is 

required, lace or clip joint-filler sections together. 
6. Protect  top  edge  of  joint  filler  during  concrete  placement  with  metal,  

plastic,  or other temporary preformed cap. Remove protective cap after concrete 
has been placed on both sides of joint. 

 
D. Install dowel bars and support assemblies at joints where indicated.   Lubricate or    

asphalt-coat one-half of dowel length to prevent concrete bonding to one side of joint. 

 
E. Contraction Joints:   Form weakened-plane contraction joints, sectioning concrete into 

areas   as indicated. Construct contraction joints for a depth equal to at least one-fourth 
of the concrete thickness, as follows: 
1. Grooved Joints:   Form contraction joints after initial floating by grooving and   

finishing each edge of joint with groover tool to  the  following  radius.  Repeat 
grooving  of contraction joints after applying surface finishes.   Eliminate groover   
marks on concrete surfaces. 
a. Radius:  1/4 inch. 

2. Sawed  Joints:    Form  contraction  joints  with  power  saws  equipped  with 
shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- wide joints  into 
concrete when cutting action will not tear, abrade, or otherwise damage surface 
and before developing random contraction cracks. 

 

F. Edging: Tool edges of pavement, gutters, curbs, and joints in concrete after initial 
floating with an edging tool to the following radius. Repeat tooling of edges after 
applying surface finishes. Eliminate tool marks on concrete surfaces. 
1. Radius:  1/4 inch. 

 
3.5 CONCRETE PLACEMENT 

 
A. Inspection:  Before placing concrete, inspect and complete formwork installation, 

reinforcement steel, and items to be embedded or cast in. Notify other trades to permit 
installation of their work. 

 
B. Remove  snow,  ice,  or  frost  from  subbase  surface  and  reinforcement  before  

placing concrete. Do not place concrete on frozen surfaces. 
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C. Moisten subbase to provide a uniform dampened condition at the time concrete is 

placed.     Do not place concrete around manholes or other structures  until  they  are  
at  the  required finish elevation and alignment. 

 
D. Comply  with  requirements  and  with  recommendations  in  ACI 304R  for  measuring, 

mixing, transporting, and placing concrete. 

 
E. Do not add water to concrete during delivery, at Project site, or during placement. 

 
F. Deposit and spread concrete in a continuous operation between transverse joints.  Do 

not    push or drag concrete into place or use vibrators to move concrete into place. 

 
G. Consolidate   concrete   by   mechanical   vibrating   equipment   supplemented   by 

hand-spading, rodding,  or  tamping.    Use  equipment  and  procedures  to  
consolidate concrete  according  to recommendations in ACI 309R. 
1. Consolidate  concrete  along  face  of  forms  and  adjacent  to  transverse  joints  

with an internal vibrator. Keep  vibrator  away  from  joint  assemblies,  
reinforcement,  or side forms. Use only square-faced shovels for hand-spreading 
and consolidation. Consolidate with care to prevent dislocating reinforcement, 
dowels, and joint devices. 

 
H. Place concrete in two operations; strike off initial pour for entire width of placement and 

to  the required depth below finish surface. Lay welded wire fabric or fabricated bar 
mats immediately in final position.  Place top layer of concrete, strike off, and screed. 
1. Remove and replace portions of bottom layer of concrete that have been placed 

more than 15 minutes  without  being  covered  by  top  layer,  or  use  bonding  
agent  if approved  by Architect. 

 
I. Screed pavement surfaces with a straightedge and strike off.   Commence initial 

floating   using bull floats or darbies to form an open textured and uniform surface 
plane before excess moisture or bleed water appears on the surface. Do not further 
disturb concrete surfaces before beginning finishing operations or spreading dry-shake 
surface treatments. 

 
J. Curbs and Gutters:  When automatic machine placement is used for curb and gutter   

placement, submit revised mix design and laboratory test results that meet or exceed 
requirements. Produce curbs  and  gutters  to  required  cross  section,  lines,  grades,  
finish, and  jointing  as 

specified  for  formed  concrete.   If  results  are  not  approved,  remove  and  replace  
with formed concrete. 

 
K. When  adjoining  pavement  lanes  are  placed  in  separate  pours,  do  not  operate  

equipment on concrete until pavement has attained 85 percent of its 28-day 
compressive strength. 

 
L. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete 

work from physical damage or reduced strength that could be caused by frost, freezing 
actions,        or  low temperatures. 
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1. When air temperature has fallen to or is expected to fall below 40 deg F, 
uniformly    heat water and aggregates before mixing to obtain a concrete mixture 
temperature of  not less than 50 deg F and not more than 80 deg F at point of 
placement. 

2. Do not use frozen materials or materials containing ice or snow. 
3. Do  not  use  calcium  chloride,  salt,  or  other  materials  containing  antifreeze  

agents or chemical accelerators, unless otherwise specified and approved in mix 
designs. 

 
M. Hot-Weather  Placement:   Place  concrete  according  to  recommendations  in  ACI 

305R  and as follows when hot-weather conditions exist: 
1. Cool  ingredients  before  mixing  to  maintain  concrete  temperature  at  time  of 

placement below  90  deg F.    Chilled  mixing  water  or  chopped  ice  may  be  
used     to  control temperature,  provided  water  equivalent  of  ice  is  calculated  
to  total amount of mixing water.  Using liquid nitrogen to cool concrete is 
Contractor's  option. 

2. Cover reinforcement steel with water-soaked burlap so steel temperature will not   
exceed ambient air temperature immediately before embedding in concrete. 

3. Fog-spray  forms,  reinforcement  steel,  and  subgrade  just  before  placing  
concrete. Keep subgrade moisture uniform without standing water, soft spots, or 
dry areas. 

 

 
3.6 CONCRETE FINISHING 

 
A. General:  Wetting of concrete surfaces during screeding, initial floating, or finishing  

operations is prohibited. 

 
B. Float Finish:  Begin the second floating operation when bleed-water sheen has 

disappeared  and the concrete surface has stiffened sufficiently to permit operations. 
Float surface with power- driven floats, or by hand floating if area is small or 
inaccessible to power units. Finish surfaces to true planes.  Cut down high spots, and 
fill low spots.  Refloat surface immediately to uniform granular texture. 
1. Medium-to-Coarse-Textured  Broom  Finish:   Provide  a  coarse  finish  by  

striating float- finished concrete surface 1/16 to 1/8 inch deep with a stiff-bristled 
broom, perpendicular to line of traffic. 

 

 
3.7 CONCRETE PROTECTION AND CURING 

 
A. General:    Protect  freshly  placed  concrete  from  premature  drying  and  excessive  

cold  or hot temperatures.     Comply    with    ACI 306.1    for    cold-weather    
protection    and  follow recommendations in ACI 305R for hot-weather protection 
during curing. 

 

B. Evaporation  Retarder:   Apply  evaporation  retarder  to  concrete  surfaces  if  hot,  
dry,  or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h  before  and  
during finishing operations. Apply according to manufacturer's written instructions after 
placing, screeding, and bull floating or darbying concrete, but before float finishing. 
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C. Begin curing after finishing concrete, but not before free water has disappeared from    

concrete surface. 

 
D. Curing  Methods:   Cure  concrete  by  moisture  curing,  moisture-retaining-cover  

curing, curing compound, or a combination of these as follows: 
1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days 

with the following materials: 
a. Water. 
b. Continuous water-fog spray. 
c. Absorptive  cover,  water  saturated,  and  kept  continuously  wet.    Cover 

concrete surfaces and edges with 12-inch lap over adjacent absorptive 
covers. 

2. Moisture-Retaining-Cover  Curing:     Cover  concrete  surfaces  with  moisture-
retaining cover for curing concrete, placed in widest practicable width, with sides 
and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive. 
Immediately repair any holes or tears during curing period using cover material 
and waterproof tape. 

3. Curing  Compound:   Apply  uniformly  in  continuous  operation  by  power  spray  
or roller according to manufacturer's written instructions. Recoat areas subjected 
to heavy rainfall within three  hours  after  initial  application.  Maintain  continuity  
of  coating and  repair damage during curing period. 

 

 
3.8 PAVEMENT TOLERANCES 

 
A. Comply with tolerances of ACI 117 and as follows: 

1. Elevation:  1/4 inch. 
2. Thickness:  Plus 3/8 inch, minus 1/4 inch. 
3. Surface:  Gap below 10-foot- long, unleveled straightedge not to exceed 1/4 inch. 
4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch. 
5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch. 
6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 

inch. 
7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:   

Length of dowel 1/4 inch per 12 inches. 
8. Joint Spacing:  3 inches. 
9. Contraction Joint Depth:  Plus 1/4 inch, no minus. 

10. Joint Width:  Plus 1/8 inch, no minus. 

 

 
3.9 PAVEMENT MARKING 

 
A. Do  not  apply  pavement-marking  paint until  layout,  colors,  and  placement  have  

been verified with Architect. 

 
B. Allow concrete pavement to cure for 28 days and be dry before starting pavement 

marking. 
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C. Sweep and clean surface to eliminate loose material and dust. 
 

D. Apply paint with mechanical equipment to produce pavement markings of dimensions 
indicated with uniform, straight edges. Apply at manufacturer's recommended rates  to  
provide  a minimum wet film thickness of 15 mils. 
1. Broadcast glass spheres uniformly into wet pavement markings at a rate of 6 

lb/gal.. 
 

 
3.10 WHEEL STOPS 

 
A. Securely  attach  wheel  stops  into  pavement  with  not  less  than  two  galvanized  

steel dowels embedded  in  holes  cast  into  wheel  stops.    Firmly  bond  each  dowel  
to  wheel stop  and  to pavement.  Extend  upper  portion  of  dowel  5  inches  into  
wheel  stop  and lower  portion  a minimum of 5 inches into pavement. 

 

 
3.11 FIELD QUALITY CONTROL 

 
A. Testing  Agency:    Owner  will  engage  a  qualified  testing  and  inspection  agency  

to sample materials, perform tests, and  submit  test  reports  during  concrete  
placement. Sampling  and testing for quality control may include those specified in this 
Article. 

 
B. Testing Services:  Testing shall be performed according to the following requirements: 

1. Sampling  Fresh  Concrete:   Representative  samples  of  fresh  concrete  shall  
be obtained according to ASTM C 172, except modified for slump to comply with 
ASTM C 94. 

2. Slump:  ASTM C 143; one test at point of placement for each compressive-
strength  test, but not less than one test for each day's pour of each type of 
concrete.      Additional tests will be required when concrete consistency 
changes. 

3. Air Content: ASTM C 231, pressure method; one test for each compressive-
strength test, but not less than one test for each day's pour of each type of air-
entrained concrete. 

4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 
40 deg  F and below and  when  80  deg F  and  above,  and  one  test  for  each  
set  of compressive- strength specimens. 

5. Compression Test Specimens:  ASTM C 31/C 31M; one set of four standard 
cylinders for each compressive-strength test, unless otherwise  indicated.  
Cylinders  shall  be molded and stored for laboratory-cured test specimens  
unless  field-cured  test specimens  are required. 

6. Compressive-Strength Tests:   ASTM C 39; one set for each day's pour of each   
concrete class exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each 
additional 50 cu. yd.. One specimen shall be tested at 7 days and two specimens 
at 28 days; one specimen shall be retained in reserve for later testing if required. 

7. When frequency of testing will provide fewer than five compressive-strength tests 
for    a given class of concrete, testing shall be conducted from at least five 
randomly   selected batches or from each batch if fewer than five are used. 
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8. When strength of field-cured cylinders is less than 85 percent of companion    
laboratory- cured cylinders, current operations shall be evaluated and corrective 
procedures shall be provided for protecting and curing in-place concrete. 

9. Strength  level  of  concrete  will  be  considered  satisfactory  if  averages  of  
sets  of three consecutive compressive-strength test results equal or exceed 
specified compressive strength  and  no   individual   compressive-strength   test   
result   falls below   specified compressive strength by more than 500 psi. 

 

C. Test results  shall  be  reported  in  writing  to  Architect,  concrete  manufacturer,  and 
Contractor within  24  hours  of  testing.  Reports  of  compressive-strength  tests  shall  
contain  Project identification name and number, date of concrete placement, name of   
concrete testing agency, concrete type and class, location of concrete batch in 
pavement,  design compressive strength at 28  days,  concrete  mix  proportions  and  
materials, compressive breaking strength, and type   of break for both 7- and 28-day 
tests. 

 
D. Nondestructive  Testing:   Impact  hammer,  sonoscope,  or  other  nondestructive  

device  may be permitted by Architect but will not be used as the sole basis for 
approval or rejection. 

 
E. Additional Tests:   Testing agency shall make additional tests of the concrete when test   

results indicate slump, air entrainment, concrete strengths, or other requirements have 
not  been met, as directed by Architect. Testing agency may conduct tests to determine 
adequacy of concrete by cored cylinders complying with ASTM C 42, or by other 
methods as directed. 

 

 
3.12 REPAIRS AND PROTECTION 

 
A. Remove and replace concrete pavement that is broken, damaged, or defective, or 

does not  meet requirements in this Section. 

 
B. Drill test cores where directed by Architect when necessary to determine magnitude of 

cracks or defective areas. Fill drilled  core  holes  in  satisfactory  pavement  areas  
with  portland cement concrete bonded to pavement with epoxy adhesive. 

 
C. Protect  concrete  from  damage.    Exclude  traffic  from  pavement  for  at  least  14  

days after placement. When construction traffic is permitted, maintain pavement as 
clean as possible by removing surface stains and spillage of materials as they occur. 

 
D. Maintain  concrete  pavement  free  of  stains,  discoloration,  dirt,  and  other  foreign 

material. Sweep concrete pavement not more than two days before date scheduled for 
Substantial Completion inspections. 

 

 
END OF SECTION 31 05 23 
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SECTION 31 20 00 - EARTHWORK 
 
 
PART 1 - GENERAL 
 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 
 
1.2 SUMMARY 

 
A. This Section includes the following: 

 
1. Preparing and grading subgrades for slabs-on-grade, and landscaping. 
 
2. Excavating and backfilling for buildings and structures. 
 
3. Drainage and moisture-control fill course for slabs-on-grade. 
 

 
B. Related Sections:  The following Sections contain requirements that relate to this 

Section. 
 
1. Division 31 Section “Site Clearing” for coordination,  

 
1.3 UNIT PRICES 

A. Rock Measurement:  Colum of rock actually removed, measured in original position, 
but not to exceed the following: 
1. 12 inches outside of concrete forms other than at footings. 
2. 12 inches outside of concrete forms at footings. 
3. 6 inches beneath bottom of concrete slabs on grade.  

B. Unit prices for rock excavation include replacement with approved materials. 
 
1.4 DEFINITIONS 

 
A. Excavation consists of the removal of material encountered to subgrade elevations and 

the reuse or disposal of materials removed. 
 
B. Subgrade:  The uppermost surface of an excavation or the top surface of a fill or 

backfill immediately below subbase, drainage fill, or topsoil materials. 
 
C. Drainage Fill:  Course of washed granular material supporting slab-on-grade placed to 

cut off upward capillary flow of pore water. 
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D. Unauthorized excavation consists of removing materials beyond indicated subgrade 
elevations or dimensions without direction by the Architect.  Unauthorized excavation, 
as well as remedial work directed by the Architect, shall be at the Contractor's 
expense. 

 
E. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, 

mechanical and electrical appurtenances, or other man-made stationary features 
constructed above or below ground surface. 

 
 
1.5 SUBMITTALS 

 
A. General:  Submit the following according to the Conditions of the Contract and Division 

1 Specification Sections. 
 
B. Test Reports:  In addition to test reports required under field quality control, submit the 

following: 
 
1. Laboratory analysis of each soil material proposed for fill and backfill from borrow 

sources. 
 
2. One optimum moisture-maximum density curve for each soil material. 
 
3. Report of actual unconfined compressive strength and/or results of bearing tests 

of each stratum tested. 
 
 
1.6 QUALITY ASSURANCE 

 
A. Codes and Standards:  Perform earthwork complying with requirements of authorities 

having jurisdiction. 
 
B. Comply with applicable requirements of NFPA 495--Explosive Materials Code. 
 
C. Testing and Inspection Service: Testing will be provided as described under Division 

01 Section  – Quality Control to provide a qualified independent geotechnical 
engineering testing agency to classify proposed on-site and borrow soils to verify that 
soils comply with specified requirements and to perform required field and laboratory 
testing. 

 
D. The Contractor shall fully comply with all provisions of the Contract Documents 

including, but not limited to, providing and installing such entities as the products, 
materials, equipment, components, or systems that were proposed at the time bids 
were received.  Except for extenuating circumstances as determined by the Architect, 
notification of not being able to meet any of the provisions of the Contract Documents 
or communicating conflicts in the Contract Documents to the Architect will not be 
considered after receipt of bids; and the Contractor shall fully comply with the Contract 
Documents at no increase in Contract Sum or Contract Time.   
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1.7 PROJECT CONDITIONS 
 
A. Existing Utilities:  Do not interrupt existing utilities serving facilities occupied by the 

Owner or others except when permitted in writing by the Architect and then only after 
acceptable temporary utility services have been provided. 
 
1. Provide a minimum 48-hours' notice to the Architect and receive written notice to 

proceed before interrupting any utility. 
 
B. Demolish and completely remove from site existing underground utilities indicated to 

be removed.  Coordinate with utility companies to shutoff services if lines are active. 
 
 
PART 2 - PRODUCTS 
 
 
2.1 SOIL MATERIALS 

 
A. General:  Provide approved borrow soil materials from off-site when sufficient approved 

soil materials are not available from excavations. 
 
B. Satisfactory Soil Materials:  ASTM D 2487 soil classification groups GW, GP, GM, SW, 

SP, and SM; free of rock or gravel larger than 2 inches in any dimension, debris, 
waste, frozen materials, vegetation and other deleterious matter. 

 
C. Unsatisfactory Soil Materials:  ASTM D 2487 soil classification groups GC, SC, ML, 

MH, CL, CH, OL, OH, and PT. 
 
D. Backfill and Fill Materials:  Satisfactory soil materials. 
 
E. Drainage Fill:  Washed, evenly graded mixture of crushed stone, or crushed or 

uncrushed gravel, ASTM D 448, coarse aggregate grading size 57, with 100 percent 
passing a 1-1/2 inch sieve and not more than 5 percent passing a No. 8 sieve. 

 
F. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense 

state. 
 
 
PART 3 - EXECUTION 
 
 
3.1 PREPARATION 

 
A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 

caused by settlement, lateral movement, undermining, washout, and other hazards 
created by earthwork operations. 
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B. Protect subgrades and foundation soils against freezing temperatures or frost.  Provide 
protective insulating materials as necessary. 

 
C. Erosion Control  

1. Provide temporary erosion and sedimentation control measures to prevent soil 
erosion and discharge of water runoff, soil-bearing water runoff, or airborne dust 
to adjacent properties, walkways, roadways, and structures.  The Contractor 
shall be responsible for all consequential damage and resulting cleanup and 
repairs caused by soil erosion and discharge of water runoff, and soil-bearing 
water runoff, or airborne dust to adjacent properties, walkways, roadways, and 
structures.  

2. Inspect, repair, and maintain erosion and sedimentation control measures during 
construction until permanent vegetation has been established. 

3. Remove erosion and sedimentation controls and restore and stabilize areas 
disturbed during removal. 

 
 
3.2 DEWATERING 

 
A. Prevent surface water and subsurface or ground water from entering excavations, from 

ponding on prepared subgrades, and from flooding Project site and surrounding area. 
 
B. Protect subgrades and foundation soils from softening and damage by rain or water 

accumulation. 
 
C. Lower water table to a minimum depth of at least 2 feet below bearing levels and 

excavation bottoms during construction.  
 
3.3 EXCAVATION 

 
 
A. Classified Excavation:  Excavation is classified and includes excavation to required 

subgrade elevations.  Excavation will be classified as earth excavation or rock 
excavation as follows: 
 
1. Earth excavation includes excavation of pavements and other obstructions visible 

on surface; underground structures, utilities, and other items indicated to be 
demolished and removed; together with soil and other materials encountered that 
are not classified as rock or unauthorized excavation. 
 
a. Intermittent drilling or ripping to increase production and not 

necessary to permit excavation of material encountered will be classified as 
earth excavation. 

b. The width of trench excavation for pipe shall be the equal to 
the pipe diameter plus 16 inches. 
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2. Rock excavation includes removal and disposal of rock material and obstructions 
encountered that cannot be removed by the following heavy-duty rock excavating 
equipment without systematic drilling, blasting, or ripping. 
 
a. Rock material includes boulders 1 cu. yd. or more in volume and rock in 

beds, ledges, unstratified masses, and conglomerate deposits. 
 
3. Rock Excavation 

a. Massive Rock Excavation: Any material that cannot be excavated with a 
single tooth ripper drawn by a crawler tractor having a minimum fly wheel 
power rated not less than 285 horsepower (Caterpiller D-8N or equivalent) 
and occupying an original volume of at least one cubic yard.  

 
b. Trench Excavation: Any material that cannot be excavated with a 

Caterpiller 325 and occupying an original volume of at least 1 cubic yard or 
more.  

 
4. Rock excavation will be paid by unit prices included in the Contract Documents. 
5. Do not excavate rock until it has been classified and cross-sectioned by 

Architect. 
 
 
3.4 STABILITY OF EXCAVATIONS 

 
A. Comply with local codes, ordinances, and requirements of authorities having 

jurisdiction to maintain stable excavations. 
 
 
3.5 EXCAVATION FOR STRUCTURES 

 
A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 

1.2 inches.  Extend excavations a sufficient distance from structures for placing and 
removing concrete formwork, installing services and other construction, and for 
inspections. 
 
1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  

Excavate by hand to final grade just before placing concrete reinforcement.  Trim 
bottoms to required lines and grades to leave solid base to receive other work. 

 
 
 
3.6 APPROVAL OF SUBGRADE 

 
A. Notify Architect when excavations have reached required subgrade. 
 
B. When Architect determines that unforeseen unsatisfactory soil is present, continue 

excavation and replace with compacted backfill or fill material as directed. 
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1. Unforeseen additional excavation and replacement material will be paid 
according to the Contract provisions for changes in Work. 

 
C. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated 

water, or construction activities, as directed by the Architect. 
 
 
3.7 UNAUTHORIZED EXCAVATION 

 
A. Fill unauthorized excavation under foundations or wall footings by extending indicated 

bottom elevation of concrete foundation or footing to excavation bottom, without 
altering required top elevation.  Lean concrete fill may be used to bring elevations to 
proper position when acceptable to the Architect. 
 
1. Fill unauthorized excavations under other construction as directed by the 

Architect. 
 
B. Where indicated widths of utility trenches are exceeded, provide stronger pipe, or 

special installation procedures, as required by the Architect. 
 
 
3.8 STORAGE OF SOIL MATERIALS 

 
A. Stockpile excavated materials acceptable for backfill and fill soil materials, including 

acceptable borrow materials.  Stockpile soil materials without intermixing.  Place, 
grade, and shape stockpiles to drain surface water.  Cover to prevent wind-blown dust. 
 
1. Stockpile soil materials away from edge of excavations.  Do not store within drip 

line of remaining trees. 
 
 
3.9 BACKFILL 

 
A. Backfill excavations promptly, but not before completing the following: 

 
1. Acceptance of construction below finish grade including, where applicable, 

dampproofing, waterproofing, and perimeter draining, perimeter insulation. 
 
2. Surveying locations of underground utilities for record documents. 
 
3. Testing, inspecting, and approval of underground utilities. 
 
4. Concrete formwork removal. 
 
5. Removal of trash and debris from excavation. 
 
6. Removal of temporary shoring and bracing, and sheeting. 
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7. Installing permanent or temporary horizontal bracing on horizontally supported 
walls. 

 
3.10 FILL 

 
A. Preparation:  Remove vegetation, topsoil, debris, wet and unsatisfactory soil materials, 

obstructions, and deleterious materials from ground surface prior to placing fills. 
 
1. Plow, strip, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so 

fill material will bond with existing surface. 
 
B. When subgrade or existing ground surface to receive fill has a density less than that 

required for fill, break up ground surface to depth required, pulverize, moisture-
condition or aerate soil and recompact to required density. 

 
C. Proofroll:  Proofroll top surface of remaining material with a 25 to 30-ton four wheel 

rubber-tired roller making at least four passes over entire location with two passes at 
90 degrees to each other.   Undercut any areas that rut or pump and backfill as 
specified. 
 
1. Under building slabs, use drainage fill material. 

 
2. Under footings and foundations, use engineered fill. 

 
 
3.11 MOISTURE CONTROL 

 
A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill layer before 

compaction to within 3 percent of optimum moisture content. 
 
1. Do not place backfill or fill material on surfaces that are muddy, frozen, or contain 

frost or ice. 
 
2. Remove and replace, or scarify and air-dry satisfactory soil material that is too 

wet to compact to specified density. 
 
a. Stockpile or spread and dry removed wet satisfactory soil material. 

 
3.12 TOPSOIL 

 
A. Obtain topsoil from designated stockpile or in the absence of a stockpile provide 

to meet requirements. 
 
B. Spread topsoil 4 to 6 inches deep on all graded areas unless shown or stated 

otherwise.  If existing topsoil is insufficient for proper backfilling, coverage and 
compacting, then obtain, transport, and spread suitable topsoil for other 
approved and acceptable sources at not additional cost.    
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C. Begin spreading operation on the steepest portion of the slope and proceed to 
the flattest portion of the slope.   

 
D. After removing the topsoil from the stockpile, re-dress and re-shape the stockpile 

areas smooth and provide for free draining of surface water.  
 
3.13 COMPACTION 

 
A. Place backfill and fill materials in layers not more than 8 inches in loose depth for 

material compacted by heavy compaction equipment, and not more than 4 inches in 
loose depth for material compacted by hand-operated tampers. 

 
B. Place backfill and fill materials evenly on all sides of structures to required elevations.  

Place backfill and fill uniformly along the full length of each structure. 
 
C. Percentage of Maximum Dry Density Requirements:  Compact soil to not less than the 

following percentages of maximum dry density according to ASTM D698-00: 
1. Under Structures, Building Slabs, Steps, Pavement, and Walkways:  
Compact the top 18 inches below subgrade and each layer of backfill or fill 
material at a minimum of 98 percent maximum dry density.  
  
2. Under Lawns or Unpaved Areas: Compaction for all other areas shall be a 
minimum of 95 percent maximum dry density for all structural fill. 
  
3. All Other Areas: Compaction for all other areas shall be a minimum of 95 
percent maximum dry density. 

 
3.14 GRADING 

 
A. General:  Uniformly grade areas to a smooth, even surface, free from irregular surface 

changes.  Remove ridges and ruts.  Fill depressions.  In areas to be grassed, remove 
stones larger than 1.5 inches in any direction.  Comply with COMPACTION 
requirements and grade to cross sections, lines, and elevations indicated. 
 
1. Provide a smooth transition between existing adjacent grades and new grades. 
 
2. Cut out soft spots, fill low spots, and trim high spots to conform to required 

surface tolerances. 
 

3. Slope finish grade away from perimeter of structure, sidewalks, pads, and 
pavement, to ensure positive drainage away from structures, sidewalks, pads, 
and pavement.   Slope a minimum of 2 percent (1/4 inch per foot). 

 
 
3.15 DRAINAGE FILL 

 
A. Under slabs-on-grade, place drainage fill course on prepared subgrade. 
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1. Compact drainage fill to required cross sections and thickness. 
 
2. When compacted thickness of drainage fill is 6 inches or less, place materials in 

a single layer. 
 
3. When compacted thickness of drainage fill exceeds 6 inches thick place 

materials in equal layers, with no layer more than 6 inches thick or less than 3 
inches thick when compacted. 

 
 
3.16 FIELD QUALITY CONTROL 

 
A. Testing Agency Services:  Allow testing agency to inspect and test each subgrade and 

each fill or backfill layer.  Do not proceed until test results for previously completed 
work verify compliance with requirements. 
 
1. Perform field in-place density tests according to ASTM D 1556 (sand cone 

method), ASTM D 2167 (rubber balloon method), or ASTM D 2937 (drive cylinder 
method), as applicable. 
 
a. Field in-place density tests may also be performed by the nuclear method 

according to ASTM D 2922, provided that calibration curves are 
periodically checked and adjusted to correlate to tests performed using 
ASTM D 1556.  With each density calibration check, check the calibration 
curves furnished with the moisture gages according to ASTM D 3017. 

 
b. When field in-place density tests are performed using nuclear methods, 

make calibration checks of both density and moisture gages at beginning of 
work, on each different type of material encountered, and at intervals as 
directed by the Architect. 

 
2. Footing Subgrade:  At footing subgrades, perform at least one test of each soil 

stratum to verify design bearing capacities.  Subsequent verification and approval 
of other footing subgrades may be based on a visual comparison of each 
subgrade with related tested strata when acceptable to the Architect. 

 
3. Building Slab, Parking Lot, and Sidewalk Areas: At subgrade and at each 

compacted fill and backfill layer, perform at least one field in-place density test for 
every 5000 sq. ft. or less of paved area or building slab, but in no case fewer 
than three tests. 

 
4. Foundation Wall Backfill:  In each compacted backfill layer, perform at least one 

field in-place density test for each 100 feet or less of wall length, but no fewer 
than two tests along a wall face. 

 
5. Open and Yard Areas: At each compacted layer or fill, perform at least one field 

in-place density test for every 15000 sq. ft. or less of open and yard areas,  but in 
no case fewer than two tests. 
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6. Future Building Slab Areas: Perform tests in same manner as previously 

described for Building Slab areas 
 
B. When testing agency reports that subgrades, fills, or backfills are below specified 

density, scarify and moisten or aerate, or remove and replace soil to the depth 
required, recompact and retest until required density is obtained. 

 
 
3.17 PROTECTION 

 
A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and 

erosion.  Keep free of trash and debris. 
 
B. Repair and re-establish grades to specified tolerances where completed or partially 

completed surfaces become eroded, rutted, settled, or lose compaction due to 
subsequent construction operations or weather conditions. 
 
1. Scarify or remove and replace material to depth directed by the Architect; 

reshape and recompact at optimum moisture content to the required density. 
 
C. Settling:  Where settling occurs during the Project correction period, remove finished 

surfacing, backfill with additional approved material, compact, and reconstruct 
surfacing. 
 
1. Restore appearance, quality, and condition of finished surfacing to match 

adjacent work, and eliminate evidence of restoration to the greatest extent 
possible. 

 
3.18 DISPOSAL OF SURPLUS AND WASTE MATERIALS 
 

A. Disposal  
 

1. Transport surplus satisfactory soil to designated storage areas on the Owner's 
property.  Stockpile or spread soil as directed by Architect. 

 
2. Remove waste material, trash, and debris, and legally dispose of it off the 

Owner's property. 
 
3. Remove unsatisfactory soil and legally dispose of it off the Owner's property. 
 

 
 
END OF SECTION 31 20 00  
 
 

  



 

McMillan Pazdan Smith Architecture 
MPS Project No. 020420.00 
 

Spartanburg District Five 
James F. Byrnes High School 

Phase 2 Academic Wing Addition 
Duncan, South Carolina 

 

  
 

 

 
 

 

 SECTION 31 25 00 - ENVIRONMENTAL PROTECTION  
Page 1 of 11 

SECTION 31 25 00 - ENVIRONMENTAL PROTECTION 
 
PART 1 – GENERAL  

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

 
B. Division 31 Section 31 10 00 “Site Clearing” for coordination  
 
C. Division 31 Section 31 20 00 “Earth Moving” for coordination 

1.2 SUMMARY 

A. This Section includes guidelines pertaining to protection of the environment. Provide 
protection, operate temporary facilities, and conduct construction in ways and by 
methods that comply with environmental regulations and that minimize possible air, 
waterway, and subsoil contamination or pollution or other undesirable effects. 
Environmental protections include: 

1. Avoiding erosion and sedimentation. 
2. Avoiding air pollution. 
3. Avoiding water pollution. 
4. Avoiding noise pollution. 
5. General housekeeping. 

B. DHEC (South Carolina Department of Health and Environmental Control), Architect, 
Owner, and authority having jurisdiction may inspect periodically during construction. 

C. Related Sections include the following: 

1. Division 01 Section “Execution” for developing a schedule of required tests and 
inspections. 

2. Division 01 Section “Tree Protection” for treatment of vegetation to remain. 

1.3 DEFINITIONS 

1. Sediment Basin: Basin designed to collect and detain sediment-laden storm water 
runoff and release, at a slower rate, a much cleaner, better quality water. 

2. Diversion Berm and Ditch:  Temporary soil berm or ridge, excavated channel, or a 
combination berm and channel across sloping land to protect work areas or existing 
storm drains from upslope runoff and to divert sediment-laden water to sediment 
basins or traps or stable outlets. 
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3. Temporary Sediment Trap: Small, temporary ponding basin formed by an embankment 
to detain runoff and trap sediment below drainage area of 5 acres or less. 

4. Silt Fence: Temporary sediment barrier constructed of filter fabric, buried at the bottom, 
stretched and supported by posts. 

a. Posts, minimum 10-gauge self-fastener angle steel type, five feet in length. 
b. Wire mesh is required unless a synthetic, extra strength filter fabric providing 

puncture strength of 50 psi in accordance with ASTM D751 is used, and provided 
a 6'-0" maximum post spacing is used. 

1.4 GENERAL   
 
A. This section provides requirements and guidelines pertaining to protection of the 

environment during the construction of this project.  The intent of this section is to 
control and thereby minimize or prevent soil erosion, sedimentation/siltation, air 
pollution, and water pollution as a result of this project. 

 
B. Contractor shall be completely responsible for controlling erosion and sedimentation 

and to prevent damage or nuisance to public and private property caused by erosion or 
sedimentation from this project.  Contractor shall prevent erosion of soil on the site and 
on adjacent property resulting from his construction activities and shall prevent 
sediment from leaving the site.  Effective sediment and erosion control measures shall 
be initiated prior to the commencement of any demolition, clearing, grading, 
excavation, or other operations that will disturb the site or the natural protection 
provided by the site. 

 
C. Coordination and Scheduling. Work shall be scheduled to expose areas subject to 

erosion for the shortest possible time, and natural vegetation shall be preserved to the 
greatest extent practicable.  Temporary storage and construction buildings shall be 
located and construction traffic shall be routed to minimize soil disturbance and 
erosion. 
1. Install required measures where and as indicated on the drawings.  If not 

indicated, coordinate with the Architect and locate in suitable and applicable 
locations to provide the necessary control measures.  

 
 
1.5 RESPONSIBILITIES of THE CONTRACTOR 
 

A. In addition to the responsibilities and duties described on the Drawings and in the 
Specifications, Contractor shall also be responsible for  
1. Complying with all provision in the most current South Carolina Department of 

Health and Environmental Control (DHEC) regulations. 
3. Any and all fines and penalties that may be levied by DHEC applicable to site 

control, water management, dust and noise control, and other applicable 
pollution attributes.  
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4. Providing all necessary and required controls as necessary above and beyond 
those indicated on the Drawings and described in the specifications for, but not 
limited to, the following: 
a. Silt 
b. Dust 
c. Noise 
d. Runoff 
e. Erosion 
f. Sediment  
g. Water management 

 
B. The Contractor shall fully comply with all provisions of the Contract Documents 

including, but not limited to, providing and installing such entities as the products, 
materials, equipment, components, or systems that were proposed at the time bids 
were received.  Except for extenuating circumstances as determined by the Architect, 
notification of not being able to meet any of the provisions of the Contract Documents 
or communicating conflicts in the Contract Documents to the Architect will not be 
considered after receipt of bids; and the Contractor shall fully comply with the Contract 
Documents at no increase in Contract Sum or Contract Time.   

 

C. In addition to the responsibilities and duties described elsewhere in these documents, 
Contractor shall also be responsible to: 

1. DHEC site environmental permits not already obtained by the Owner, 
2. Arrange and coordinate a DHEC pre-construction meeting, 
3. Comply with provisions in the most current DHEC regulations, 
4. Maintain the site as stipulated in the approved DHEC permit, 
5. Fines and penalties levied by DHEC applicable to site control, water 

management, dust and noise control, and other applicable pollution issues, 
6. Site inspections and reporting, 

1.6 COORDINATION 

A. Schedule Work to expose areas subject to erosion for the shortest possible time. 

B. Preserve natural vegetation beyond construction limits. 

C. Locate temporary storage and construction buildings and route construction traffic to 
minimize soil disturbance and erosion. 

 

PART 2 – PRODUCTS  

2.1 EROSION CONTROL MATTING 

A. Jute matting: Uniform open plain weave pattern of single jute yarn, 48 inches in width, 
plus or minus 1 inch.  
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1. Yarn of a loosely twisted construction and thickness varying no more than one-
half its normal diameter.  

2. 78 warp ends, plus or minus 2, per width of the matting; 41 weft ends, plus or 
minus 1, per linear yard; and weight average 1.22 pounds per linear yard of the 
matting; tolerance of plus or minus 5 percent. 

B. Excelsior matting:  Wood excelsior, 48 inches in width plus or minus 1 inch, minimum 
thickness of 1/4 inch, and average weight of 1.07 pounds per linear yard, with a 
tolerance of plus or minus 5 percent, covered on one side with a woven fabric 
consisting of twisted paper or cotton cord, mesh size between 1 inch by 1 inch, and 1-
1/2 inch by 3 inches. 

C. Jute or excelsior matting for erosion control shall not be dyed, bleached, or otherwise 
treated in a manner that will result in toxicity to vegetation. 

D. Straw blanket: Landlok 407GR manufactured by Synthetic Industries, Inc. 100 percent 
agricultural straw, lightweight, photodegradable, polypropylene top and bottom nets.  
Top and bottom nets weigh 1.64 pounds per 1,000 square feet. Straw fiber weighs 0.5 
pound per square yard.   

E. Filter Fabric: Burlap or synthetic.  Wire mesh is required unless a synthetic, extra 
strength filter fabric providing puncture strength of 50 psi in accordance with ASTM 
D751 is used, and provided a 6'-0" maximum post spacing is used. 

1. Burlap, 7.5 oz. weight and a minimum of 32 inches wide. 
2. Synthetic fabric, Mirafi 100X manufactured by Celanese Fibers Co., Bidim C34 

manufactured by DuPont Co., or equivalent providing puncture strength of 50 psi 
in accordance with ASTM D751. 

3. For silt fencing needed more than 45 days, use synthetic type. 

PART 3 – EXECUTION  

3.1 AIR POLUTION  
 
A. Open Burning:  On-Site burning is not permitted.  

 
B. Dust Control.  Contractor shall control dust throughout the contract period within the 

project area and at all other areas affected by the construction.  This includes, but is 
not specifically limited to, paved and unpaved roads, haul roads, access roads, 
disposal sites, borrow pits, and material and equipment storage sites.  Dust control 
measures may include, but are not limited to, wetting down disturbed earth surfaces or 
eliminating traffic across them, removing accumulations of dirt from paved areas by 
hand or mechanical means, and washing streets at the end of the work day.  Such dust 
control measures shall be performed when required by the Architect or the controlling 
agency for streets and roadways. 
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3.2 NOISE AND WATER POLLUTION 
 
A. Noise Pollution:  Avoid use of tools and equipment that produce noise above 85 dB at 

a distance of 25 feet.  Restrict use of noise-making tools and equipment to hours that 
will minimize complaints from persons or firms near the site.  If noise levels are above 
acceptable levels, erect sound barriers to control noise or conduct demolition during 
times that are less disturbing to the Owner or a combination of both.   

 
B. Water Pollution: The Contractor shall exercise every reasonable precaution throughout 

the construction period to prevent pollution of rivers, streams, and water 
impoundments.  Pollutants such as chemicals, fuels, lubricants, asphalt, bitumen, 
concrete, grout, raw sewage, pesticides, herbicides, or any other harmful waste shall 
not be discharged into or alongside any watercourse, impoundment, or channel.  

 
 
3.3 SEDIMENT AND EROSION CONTROL 
 

A. General.  The project is subject to periodic inspection during construction by the 
Owner, Architect, OSE, City, and DHEC. 
1. Control measures indicated on the Drawings and Specifications consist of, but 

are not limited to, construction entrances, sediment basins/ponds/traps, diversion 
ditches and berms, erosion control matting, filter fabric silt fences, stone check 
dams, riprap outlet stabilization, inlet protection, and temporary fast-growing 
vegetation or other suitable groundcover,   
a. The Drawings show a workable plan for controlling sediment and erosion 

during construction. However, they may not show all required sediment and 
erosion control measures due to Contractors operations, means and 
methods, and scheduling of the Work. 

b. Initiate sediment and erosion control measures prior to the commencement 
of demolition, clearing, grading, excavation, or other operations that will 
disturb the site or the natural protection provided by the site. 

c. If the prepared plan for controlling sediment and erosion proves ineffective 
for the above reasons, add to, change, or revise the sediment and erosion 
control plan, approach, or measures to make them effective, and as 
directed by the Architect, Owner, DHEC, or City.   

d. Costs for additional sediment and erosion control measures shall be 
considered an incidental obligation of the Contractor and included in the 
Contract Price.  Effective sediment and erosion control will be a condition 
for recommendation of progress payment applications. 

 
B. Sediment and erosion control measures shall consist of required and necessary 

measures and procedures.  Measures, as required to control sediment, erosion, and 
runoff, include, but are not limited to one or a combination of the following: control 
construction entrances, sediment basins/ponds/traps, diversion ditches and berms, 
erosion control matting, filter fabric silt fences, stone check dams, riprap outlet 
stabilization, inlet protection, and temporary fast-growing vegetation or other suitable 
groundcover, shall be used as necessary to control runoff and erosion.  If the plan for 
controlling sediment and erosion proves ineffective, the Contractor shall add to, 
change, or revise the sediment and erosion control plan, approach, or measures to 
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make them effective, and as directed by the Architect, Owner, OSE, DHEC, or City, or 
other local governing authorities.  Costs for additional sediment and erosion control 
measures shall be the Contractor’s responsibility.  Effective sediment and erosion 
control will be a condition for recommendation of progress payment applications. 
1. Methods.  Provide sediment and erosion control practices and measures as 

required to prevent and control erosion. 
2. Construction Entrances.  Provide a gravel area or pad at all points where 

vehicles enter and leave a construction site.  Clear the entrance and exit area of 
all vegetation, roots, and other objectionable material and properly grade and 
place gravel to the grade and dimensions shown on the plans. Provide drainage 
to carry water to a sediment trap or other suitable outlet. 
a. Maintain the gravel pad in a condition to prevent mud or sediment from 

leaving the construction site.  This may require periodic topdressing with 2-
inch stone.  Remove immediately objectionable materials spilled, washed, 
or tracked onto public roadways. 

3. Maintain the gravel pad in a condition to prevent mud or sediment from leaving 
the construction site.  This may require periodic topdressing with 2-inch stone.  
Contractor shall immediately remove all objectionable materials spilled, washed, 
or tracked onto public roadways. 

4. Sediment Basins.  
a. Sediment basins designed to collect and detain sediment-laden storm 

water runoff and release, at a slower rate, a much cleaner, better quality 
water shall be constructed as shown on the drawings.  If not shown on the 
Drawings, coordinate with the Architect. 

b. Inspect sediment basins after each rainfall and remove accumulated 
sediment as required by the notes on the drawings.  Any unusual or 
damaging situation shall be reported immediately to the Architect in writing 
within 24 hours of the incident. 

5. Diversion Berms and Ditches.  Temporary soil berms or ridges, excavated 
channels, or a combination berm and channel shall be constructed across 
sloping land as shown to protect work areas or existing storm drains from 
upslope runoff and/or to divert sediment-laden water to sediment basins or traps 
or stable outlets. 
a. Inspect temporary diversions once a week and after every rainfall.  

Remove sediment from the flow area and repair the ridge. 
B. Report unusual or damaging situation in writing to the Architect within 24 

hours of the incident. 
C. When the protected area is permanently stabilized, remove the ridge and 

the channel and blend with the natural and new ground levels.  
D. Provide permanent vegetative cover when construction completed. 

6. Provide sufficient room and diversions to permit machine regrading and cleanout.  
Permanent seeding including reuse of existing topsoil shall be provided after 
construction. 

8. Inspect temporary diversions once a week and after every rainfall.  Remove 
sediment from the flow area and repair the ridge.  Provide a written report of any 
unusual or potentially damaging conditions to Architect within 24 hours of the 
incident. 
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9. When the protected area is permanently stabilized, the ridge and the channel 
shall be removed and blended with the natural ground level and seeding shall be 
provided. 

 
C. Erosion Control Matting and Straw Blankets.  Unless otherwise specified herein or 

noted on the drawings, jute and excelsior matting shall be placed where needed to aid 
in stabilizing disturbed areas.  Jute or excelsior matting for erosion control shall not be 
dyed, bleached, or otherwise treated in a manner that will result in toxicity to 
vegetation. 
1. General  

a. Before seeding, ensure that ground surface is smooth and free from 
stones, clods, or debris that will prevent contact of the matting with the soil. 

b. Place matting immediately following seeding. 
c. Provide blankets on seeded slopes, 3 horizontal to 1 vertical and steeper.  

Install in accordance with the manufacturer's recommendations. 
2. Jute matting shall be of a uniform open plain weave pattern of single jute yarn, 48 

inches in width, plus or minus 1 inch.  The yarn shall be of a loosely twisted 
construction and shall not vary in thickness by more than one-half its normal 
diameter.  There shall be 78 warp ends, plus or minus 2, per width of the matting; 
41 weft ends, plus or minus 1, per linear yard; and the weight shall average 1.22 
pounds per linear yard of the matting with a tolerance of plus or minus 5 percent. 

 
3. Excelsior matting shall be wood excelsior, 48 inches in width plus or minus 1 

inch, shall have a minimum thickness of 1/4 inch, and the weight shall average 
1.07 pounds per linear yard of the matting with a tolerance of plus or minus 5 
percent.  The excelsior matting shall be covered on one side with a woven fabric 
consisting of either twisted paper cord or cotton cord having a minimum mesh 
size of 1 inch by 1 inch, and a maximum mesh size of 1-1/2 inch by 3 inches. 

 
4. Unless otherwise specified herein or noted on the drawings, jute or excelsior 

matting may be installed where it is needed to prevent erosion and aid in 
stabilization of seeded areas and channels.  Matting shall be placed immediately 
following seeding (seeding shall precede installation of matting).  The ground 
surface shall be smooth and free from stones, clods, or debris which will prevent 
the contact of the matting with the soil.  Matting shall be installed in accordance 
with the details indicated on the drawings and in accordance with the 
manufacturer's recommendations. 

 
5. Erosion control straw blankets shall be provided on all seeded slopes, 3 

horizontal to 1 vertical and steeper.  The erosion control straw blankets shall be 
constructed of 100 percent agricultural straw and lightweight, photodegradable, 
polypropylene top and bottom nets.  The approximate weight of the top and 
bottom nets shall be 1.64 pounds per 1,000 square feet.  The approximate 
weight of the straw fiber shall be approximately 0.5 pound per square yard.  The 
erosion control straw blankets shall be Landlok 407GR as manufactured by 
Synthetic Industries, Inc. and installed in accordance with the manufacturer's 
recommendations. 
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D. Silt Fence. Comply with ASTM D6461-Standard Specification for Silt Fence Materials  
1. Materials  

a. Fabric: Fibers used in the manufacture of geotextiles for silt  fence, and the 
threads used in joining geotextiles by sewing, shall consist of long-chain 
synthetic polymers composed of at least 95 % by weight of polyolefin or 
polyester. They shall be formed into a stable network such that the 
filaments or yarns retain their dimensional stability relative to each other, 
including selvages. 

b. Posts: Wood, steel or synthetic support posts having a minimum length of 
3.3 ft. plus the burial depth may be used. They shall be of sufficient 
strength to resist damage during installation and to the support applied 
loads due to material build up behind the silt fence.   

c. Wire or polymer support fence shall be at least 2.5 ft. high and strong 
enough to support applied loads.  Polymer support fences shall meet the 
same ultraviolet degradation requirements as the geotextile. 

2. Construction:  
a. The geotextile used for temporary silt fence may or may not be supported 

between posts with wire or polymeric mesh.  Values for grab strength, 
permittivity, and ultraviolet stability shall comply with the previously 
referenced ASTM D6461.   

b. Minimum Height Above Ground:  2.5 ft.   
c. Minimum Embedment Depth: 0.5 ft.   
d. Post Spacing: Maximum post spacing is based on the fabric support or, if 

unsupported, on elongation as measured in accordance with Test Method 
D 4632 and as follows:    

e. Supported Silt Fence: Maximum post spacing of 4 ft.  
f. Unsupported Silt Fence with Elongation of 50% or More: Maximum post 

spacing of 4 ft.  
g. Unsupported Silt Fence with Elongation <50%: Maximum post spacing of 

6.5 ft. 
 
E. Stone Check Dams.   

1. Small temporary stone dams constructed across drainage-ways draining 2 acres 
or less shall be constructed as shown to reduce flow velocity and minimize 
erosion in small channels. 

 
2. Place stone on a synthetic filter fabric foundation as shown on the plans.  Fabric 

shall be Mirafi 100 or equal providing puncture strength of 50 psi in accordance 
with ASTM D751. 

 
3. Inspect check dams and channels for drainage after each runoff event. 

Contractor shall repair erosion and remove sediment at check dams.  Stone shall 
be added to dams to maintain dimensions shown.  Any unusual or damaging 
situation shall be reported immediately to the Architect in writing within 24 hours 
of the incident. 
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F. Temporary Sediment Traps.   
 

1. Small, temporary ponding basins formed by an embankment shall be constructed 
as indicated on the drawings to detain runoff and trap sediment below drainage 
areas that are five (5) acres or less. 

 
2. Clear, grub, and strip the area under the embankment of all vegetation, root mat, 

and top soil.  Contractor shall place select fill for the embankment in 9 inch lifts 
and machine compact.  Contractor shall overfill the embankment 6 inches to 
allow for settlement.  Contractor shall construct a riprap spillway over Mirafi 100 
or equal synthetic filter fabric.  The spillway shall provide for flow discharge to an 
undisturbed, stable area. 

 
3. Inspect traps after each rainfall and remove accumulated sediment when the 

depth exceeds one-half of the design depth.  Contractor shall maintain the 
dimensions of the trap shown on the drawings using specified materials.  Any 
unusual or damaging situation shall be reported immediately to the Architect in 
writing within 24 hours of the incident. 

 
G. Outlet Stabilization.   

1. Permanent riprap channels at the outlet of a lined channel or storm drain pipe 
shall be constructed as indicated on the drawings to reduce the flow velocity and 
dissipate energy. 

 
2. Excavate and compact the outlet area to the density of the surrounding 

undisturbed material.  Place filter fabric on the prepared subgrade as indicated 
on the drawings.  Filter fabric shall overlap a minimum of one foot.  Construct the 
riprap apron on a zero-percent slope with top elevation level with adjacent 
ground.  Provide seeding of all disturbed areas adjacent to the riprap. 

 
H. Inlet Protection.  Temporary sediment barriers shall be constructed around storm drain 

inlets as shown on the drawings. Inspect structure after each rainfall and repair as 
required.  Remove sediment when trap reaches one-half capacity.  Report any unusual 
or potentially damaging situations to Architect in writing within 24 hours of each 
incident. 

 
I. Maintenance and Removal.   

1. All sediment and erosion control devices or measures shall be implemented prior 
to any land-disturbing activity within the drainage area where they are located 
and in accordance with the construction sequence indicated on the drawings.  
Contractor shall periodically check sediment and erosion control measures and 
clean or otherwise remove silt build-up as necessary to maintain them in proper 
working order, all in accordance with the these specifications.  All sediment and 
erosion control measures shall be maintained by the Contractor through final 
completion of the Work. 
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2. Noncompliance.  Failure of the Contractor to comply with any of the preceding 

requirements may result in the Contractor receiving formal notification by DHEC 
to initiate such measures.  If compliance is not forthcoming within 48 hours of 
receipt of notification, the Owner may suspend all or portions of the work 
pursuant to South Carolina Storm Water Management and Sediment Control 
Regulations R.72-300. 

3.4 AIR POLLUTION 
 
A. Open Burning:  On-Site burning is not permitted. 
 
B. Dust Control.  Control dust throughout the Contract period within the Project area and 

other areas affected by the construction.  This includes, but is not specifically limited to, 
paved and unpaved roads, haul roads, access roads, disposal sites, borrow pits, and 
material and equipment storage sites. 
1. Dust control measures may include, but are not limited to, wetting down 

disturbed earth surfaces or eliminating traffic across them, removing 
accumulations of dirt from paved areas by hand or mechanical means, and 
washing streets at the end of the work day. 

2. Perform dust control measures when required by the controlling agency for 
streets and roadways or the Architect. 

3.5 WATER POLLUTION 
 
A. Exercise every reasonable precaution throughout the construction period to prevent 

pollution of rivers, streams, and water impoundments.   
1. Do not discharge pollutants such as chemicals, fuels, lubricants, asphalt, 

bitumen, concrete, grout, raw sewage, pesticides, herbicides, or other harmful 
waste into or alongside a watercourse, impoundment, or channel. 

3.6 NOISE POLLUTION 
 
A. Avoid use of tools and equipment that produce noise above 85 dB at a distance of 25 

feet.  Restrict use of noise-making tools and equipment to hours that will minimize 
complaints from persons or firms near the site. 

 
B. If noise levels are above acceptable levels, erect sound barriers to control noise or 

conduct demolition during times that are less disturbing to the Owner or a combination 
of both.   

3.7 GENERAL HOUSEKEEEPING  
 

A. Ensure that all vehicles and equipment have proper, functional, and operable mufflers 
and noise control apparatus. 
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B. To eliminate and control dust during and after site work activities, including demolition, 

water down grading and excavation areas, drives and roads, parking areas, and 
disturbed areas that can produce dust from any performed activity resulting from this 
Contract. Where demolition is a part of the Contract, the same dust and erosion 
controls apply to all structures being demolished.  Perform as much demolition on calm 
days as possible without interfering with or compromising schedules.   
1. Water down grading and excavation areas, drives and roads, parking areas, and 

disturbed areas that can produce dust. 
2. Where demolition is a part of the Contract, the same dust and erosion controls 

apply to structures being demolished. Perform as much demolition on calm days 
as possible without interfering with or compromising schedule 

 
C. Hose down trucks including cargo box, wheels, axels, and chassis to remove all dust 

and debris that may drop during transportation. 
1. Keep vehicle windows clean for visibility 

 
D. Cover all transport trucks with heavy duty tarps that completely enclose the cargo box.  

Tarps with holes or rips or that do not properly fit the cargo box are not acceptable.  
Ensure tarps are properly tied down to prevent flapping, fluttering, or blowing debris. 

 
E. Ensure that no portion of debris is exposed or extends past any portion of the cargo 

box during transportation.  
 
F. Clean up all trash and debris droppings on public and private property resulting from 

executing this Contact.  
 
G. Repair all damage to public and private property including buildings, structures, 

landscaping, roads, and highways that results from executing this contract.  
 
H. Keep vehicle windows clean for clear, proper, and safe visibility.  
 

 
END OF SECTION 31 25 00 
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SECTION 31 31 16 - TERMITE CONTROL

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Soil treatment.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site .

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product. Include the EPA-Registered Label for 
termiticide products.

1.4 INFORMATIONAL SUBMITTALS

A. Product certificates.

B. Soil Treatment Application Report: Include the following:

1. Date and time of application.
2. Moisture content of soil before application.
3. Termiticide brand name and manufacturer.
4. Quantity of undiluted termiticide used.
5. Dilutions, methods, volumes used, and rates of application.
6. Areas of application.
7. Water source for application.

C. Sample Warranties: For special warranties.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: A specialist who is licensed according to regulations of 
authorities having jurisdiction to apply termite control treatment and products in 
jurisdiction where Project is located and who employs workers trained and approved by 
manufacturer to install manufacturer's products.
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1.6 WARRANTY

A. Soil Treatment Special Warranty: Manufacturer's standard form, signed by Applicator 
and Contractor, certifying that termite control work consisting of applied soil termiticide 
treatment will prevent infestation of subterranean termites , including Formosan 
termites (Coptotermes formosanus) . If subterranean termite activity or damage is 
discovered during warranty period, re-treat soil and repair or replace damage caused 
by termite infestation.

1. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 SOIL TREATMENT

A. Termiticide: EPA-Registered termiticide acceptable to authorities having jurisdiction, in 
an aqueous solution formulated to prevent termite infestation.

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following:
a. Bayer Environmental Science.
b. Ensystex, Inc.
c. Master Builders Solutions.
d. Syngenta Crop Protection, LLC.

2. Service Life of Treatment: Soil treatment termiticide that is effective for not less 
than five years against infestation of subterranean termites.

PART 3 - EXECUTION

3.1 PREPARATION

A. Remove extraneous sources of wood cellulose and other edible materials, such as 
wood debris, tree stumps and roots, stakes, formwork, and construction waste wood 
from soil within and around foundations.

B. Soil Treatment Preparation: Remove foreign matter and impermeable soil materials 
that could decrease treatment effectiveness on areas to be treated.

3.2 APPLYING SOIL TREATMENT

A. Application: Mix soil treatment termiticide solution to a uniform consistency. Distribute 
treatment uniformly. Apply treatment at the product's EPA-Registered Label volume 
and rate for maximum specified concentration of termiticide to the following so that a 
continuous horizontal and vertical termiticidal barrier or treated zone is established 
around and under building construction.

http://www.specagent.com/LookUp/?ulid=10007&mf=04&src=wd
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1. Slabs-on-Grade and Basement Slabs: Under ground-supported slab 
construction, including footings, building slabs, and attached slabs as an overall 
treatment. Treat soil materials before concrete footings and slabs are placed.

2. Foundations: Soil adjacent to and along the entire inside perimeter of foundation 
walls; along both sides of interior partition walls; around plumbing pipes and 
electric conduit penetrating the slab; around interior column footers, piers, and 
chimney bases; and along the entire outside perimeter, from grade to bottom of 
footing.

3. Crawlspaces: Soil under and adjacent to foundations. Treat adjacent areas, 
including around entrance platform, porches, and equipment bases. Apply overall 
treatment only where attached concrete platform and porches are on fill or 
ground.

4. Masonry: Treat voids.
5. Penetrations: At expansion joints, control joints, and areas where slabs and 

below-grade walls will be penetrated.

B. Post warning signs in areas of application.

C. Reapply soil treatment solution to areas disturbed by subsequent excavation, grading, 
landscaping, or other construction activities following application.

END OF SECTION 31 31 16
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SECTION 32 12 16 - HOT-MIX ASPHALT PAVING 
 
 
PART 1 - GENERAL 
   
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 
 
 
1.2 SUMMARY 

 
A. This Section includes the following: 

   
1. Hot-mix asphalt paving. 
2. Hot-mix asphalt patching. 
3. Hot-mix asphalt overlays. 
4. Asphalt surface treatments: 

 
a. Fog seals. 
b. Slurries. 

 
5. Pavement-marking paint. 
6. Hot-mix asphalt curbs. 
7. Wheel stops. 

 
B. Related Sections include the following: 

 
1. Division 31 Section "Earth Moving" for aggregate subbase and base courses and 

aggregate pavement shoulders. 
 
2. Division 7 Section "Paving Joint Sealants" for joint sealants and fillers at paving 

terminations. 
 
 
1.3 SYSTEM DESCRIPTION 

 
A. Provide hot-mix asphalt pavement according to the materials, workmanship, and other 

applicable requirements of the standard specifications of the South Carolina 
Department of Transportation. 

 
 
1.4 SUBMITTALS 

 
A. Job-Mix Designs:  Certification of approval of each job mix proposed for the Work. 
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B. Shop Drawings:  Indicate pavement markings, lane separations, and defined parking 
spaces.  Indicate dedicated handicapped spaces with international graphics symbol. 

 
C. Samples:  12 by 12 inches minimum, of paving fabric. 
 
D. Qualification Data:  For firms and persons specified in the "Quality Assurance" Article 

to demonstrate their capabilities and experience.  Include lists of completed projects 
with project names and addresses, names and addresses of architects and owners, 
and other information specified. 

 
E. Material Certificates:  Certificates signed by manufacturers certifying that each material 

complies with requirements. 
 
 
1.5 QUALITY ASSURANCE 

 
A. Installer Qualifications:  Engage an experienced installer who has completed hot-mix 

asphalt paving similar in material, design, and extent to that indicated for this Project 
and with a record of successful in-service performance. 

 
B. Manufacturer Qualifications:  Engage a firm experienced in manufacturing hot-mix 

asphalt similar to that indicated for this Project and with a record of successful in-
service performance. 

 
C. Testing Agency Qualifications:  Demonstrate to Architect's satisfaction, based on 

Architect's evaluation of criteria conforming to ASTM D 3666, that the independent 
testing agency has the experience and capability to satisfactorily conduct the testing 
indicated without delaying the Work. 

 
D. Regulatory Requirements:  Conform to applicable standards of authorities having 

jurisdiction for asphalt paving work on public property. 
 
E. Asphalt-Paving Publication:  Comply with AI's "The Asphalt Handbook," except where 

more stringent requirements are indicated. 
 
F. Preinstallation Conference:  Conduct conference at Project site to comply with 

requirements of Division 1 Section "Project Meetings" Review methods and procedures 
related to asphalt paving. 

 
G. The Contractor shall fully comply with all provisions of the Contract Documents 

including, but not limited to, providing and installing such entities as the products, 
materials, equipment, components, or systems that were proposed at the time bids 
were received.  Except for extenuating circumstances as determined by the Architect, 
notification of not being able to meet any of the provisions of the Contract Documents 
or communicating conflicts in the Contract Documents to the Architect will not be 
considered after receipt of bids; and the Contractor shall fully comply with the Contract 
Documents at no increase in Contract Sum or Contract Time.   
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1.6 DELIVERY, STORAGE, AND HANDLING 
 
A. Deliver pavement-marking materials to Project site in original packages with seals 

unbroken and bearing manufacturer's labels containing brand name and type of 
material, date of manufacture, and directions for storage. 

 
B. Store pavement-marking materials in a clean, dry, protected location and within 

temperature range required by manufacturer.  Protect stored materials from direct 
sunlight. 

 
 
1.7 PROJECT CONDITIONS 

 
A. Environmental Limitations:  Do not apply asphalt materials if substrate is wet or 

excessively damp or if the following conditions are not met: 
 
1. Prime and Tack Coats:  Minimum surface temperature of 60 deg F. 
 
2. Slurry Coat:  Comply with weather limitations of ASTM D 3910. 

 
3. Asphalt Base Course:  Minimum surface temperature of 40 deg F and rising at 

time of placement. 
 
4. Asphalt Surface Course:  Minimum surface temperature of 60 deg F at time of 

placement. 
 
B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces 

and at a minimum ambient or surface temperature of 40 deg F for oil-based materials, 
50 deg F for water-based materials, and not exceeding 95 deg F. 

 
 
PART 2 - PRODUCTS 
 
 
2.1 AGGREGATES 

 
A. General:  Use locally available materials and gradations that have performed 

satisfactorily in previous installations. 
 
B. Coarse Aggregate:  Sound; angular crushed stone; crushed gravel; complying with SC 

DOT Section 305. 
 
1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of 

the total aggregate mass. 
 
C. Mineral Filler:  Rock dust, hydraulic cement, or other inert material complying with 

ASTM D 242. 
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2.2 ASPHALT MATERIALS 
 
A. Asphalt Cement:  ASTM D 3381 for viscosity-graded material. 
 
B. Prime Coat:  ASTM D 2027; medium-curing cutback asphalt; MC-30, MC-70, or MC-

250. 
 
C. Tack Coat:  ASTM D 977, emulsified asphalt or ASTM D 2397, cationic emulsified 

asphalt, slow setting, factory diluted in water, of suitable grade and consistency for 
application. 

 
D. Water:  Potable. 

 
 
2.3 AUXILIARY MATERIALS 

 
A. Sand:  ASTM D 1073, Grade Nos. 2 or 3. 
 
B. Paving Geotextile:  Nonwoven polypropylene, specifically designed for paving 

applications, resistant to chemical attack, rot, and mildew. 
 
C. Pavement-Marking Paint:  SC DOT Section 710.06 (less glass beads) and FWHA 

Federal 1952B (Latex). 
 
D. Pavement-Marking Paint:  Latex, water-base emulsion, ready-mixed, complying with 

FS TT-P-1952. 
 
1. Color:  Blue - Handicapped. 
2. Color:  White. 

 
E. Wheel Stops:  Precast, air-entrained concrete, 2500-psi minimum compressive 

strength, approximately 6 inches high, 9 inches wide, and 84 inches long.  Provide 
chamfered corners and drainage slots on underside, and provide holes for anchoring to 
substrate. 
 
1. Dowels:  Galvanized steel, diameter 3/4 inch, minimum length 10 inches. 

 
 
2.4 MIXES 

 
A. Hot-Mix Asphalt:  Provide dense, hot-laid, hot-mix asphalt plant mixes approved by SC 

DOT; designed according to procedures in AI's "Mix Design Methods for Asphalt 
Concrete and Other Hot-Mix Types"; and complying with the following requirements: 
 
1. Provide mixes with a history of satisfactory performance in geographical area 

where Project is located. 
 

2. Binder Course:  Hot laid asphaltic concrete per SC DOT Section 402. 
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3. Surface Course:  Hot laid asphaltic concrete per SC DOT Section 403. 
 
 
PART 3 - EXECUTION 
 
 
3.1 EXAMINATION 

 
A. Verify that subgrade is dry and in suitable condition to support paving and imposed 

loads. 
 
B. Proof-roll subbase using heavy, pneumatic-tired rollers to locate areas that are 

unstable or that require further compaction. 
 
C. Notify Architect in writing of any unsatisfactory conditions.  Do not begin paving 

installation until these conditions have been satisfactorily corrected. 
 
 
3.2 COLD MILLING 

 
A. Clean existing paving surface of loose and deleterious material immediately before 

cold milling.  Remove existing asphalt pavement, including hot-mix asphalt and, as 
necessary, unbound-aggregate base course, by cold milling to grades and cross 
sections indicated. 
 
1. Repair or replace curbs, manholes, and other construction damaged during cold 

milling. 
 
 
3.3 PATCHING AND REPAIRS 

 
A. Patching:  Saw cut perimeter of patch and excavate existing pavement section to 

sound base.  Recompact new subgrade.  Excavate rectangular or trapezoidal patches, 
extending 12 inches into adjacent sound pavement, unless otherwise indicated.  Cut 
excavation faces vertically. 
 
1. Partially fill excavation with dense-graded, hot-mix asphalt base mix and compact 

while still hot.  Cover asphalt base course with compacted, hot-mix surface layer 
finished flush with adjacent surfaces. 

 
B. Crack and Joint Filling:  Remove existing filler material from cracks or joints to a depth 

of 1/4 inch.  Refill with asphalt joint-filling material to restore watertight condition.  
Remove excess filler that has accumulated near cracks or joints. 

 
C. Tack Coat:  Apply uniformly to existing surfaces of previously constructed asphalt or 

Portland cement concrete paving and to surfaces abutting or projecting into new, hot-
mix asphalt pavement.  Apply at a uniform rate of 0.05 to 0.15 gal. /sq. yd. of surface. 
 
1. Allow tack coat to cure undisturbed before paving. 
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2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  

Remove spillages and clean affected surfaces. 
 
 
3.4 SURFACE PREPARATION 

 
A. General:  Immediately before placing asphalt materials, remove loose and deleterious 

material from substrate surfaces.  Ensure that prepared subgrade is ready to receive 
paving. 
 
 
1. Sweep loose granular particles from surface of unbound-aggregate base course.  

Do not dislodge or disturb aggregate embedded in compacted surface of base 
course. 

 
B. Prime Coat:  Apply uniformly over surface of compacted-aggregate base at a rate of 

0.15 to 0.50 gal. /sq. yd.  Apply enough material to penetrate and seal, but not flood, 
surface.  Allow prime coat to cure for 72 hours minimum. 
 
1. If prime coat is not entirely absorbed within 24 hours after application, spread 

sand over surface to blot excess asphalt.  Use just enough sand to prevent 
pickup under traffic.  Remove loose sand by sweeping before pavement is placed 
and after volatiles have evaporated. 

 
2. Protect primed substrate from damage until ready to receive paving. 

 
 
3.5 HOT-MIX ASPHALT PLACING 

 
A. Machine place hot-mix asphalt mix on prepared surface, spread uniformly, and strike 

off.  Place asphalt mix by hand to areas inaccessible to equipment in a manner that 
prevents segregation of mix.  Place each course to required grade, cross section, and 
thickness, when compacted. 
 
1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated. 
 
2. Place hot-mix asphalt surface course in single lift. 

 
3. Spread mix at minimum temperature of 250 deg F. 
 
4. Begin applying mix along centerline of crown for crowned sections and on high 

side of one-way slopes, unless otherwise indicated. 
 
5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls 

and tears in asphalt-paving mat. 
 
B. Place paving in consecutive strips not less than 10 feet wide, except where infill edge 

strips of a lesser width are required. 
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1. After first strip has been placed and rolled, place succeeding strips and extend 

rolling to overlap previous strips.  Complete asphalt base course for a section 
before placing asphalt surface course. 

 
C. Promptly correct surface irregularities in paving course behind paver.  Use suitable 

hand tools to remove excess material forming high spots.  Fill depressions with hot-mix 
asphalt to prevent segregation of mix; use suitable hand tools to smooth surface. 

 
D. Construct light and heavy duty surfaces as follows:  
 

1. Light Duty: Install where indicated on the Drawings.  If not indicated, then install 
in areas subject to normal vehicular traffic such as automobiles and light duty 
trucks, including the trailer, having no more than 6 wheels.  
a. Base Course Aggregate: Thickness as indicated on the Drawings.  If not 

indicated, then 8 inches thick.  
b. Surface Course: Thickness as indicated on the Drawings.  If not indicated, 

then 2 inches thick per SCDOT Section 403.   
 

2. Heavy Duty: Install where indicated on the Drawings.  If not indicated, then install 
in areas subject to heavy truck traffic, but are not scheduled to receive concrete 
paving, such as loading docks, trash receptacles, truck turn-around areas, etc.  
a. Base Course Aggregate: Thickness as indicated on the Drawings.  If not 

indicated, then 8 inches thick.  
b. Binder Course: Thickness as indicated on the Drawings.  If not indicated, 

then 2 inches thick per SCDOT Section 402. 
c. Surface Course: Thickness as indicated on the Drawings.  If not indicated, 

then 2 inches thick per SCDOT Section 403.  
 
 
3.6 JOINTS 

 
A. Construct joints to ensure continuous bond between adjoining paving sections.  

Construct joints free of depressions with same texture and smoothness as other 
sections of hot-mix asphalt course. 
 
1. Clean contact surfaces and apply tack coat. 
 
2. Offset longitudinal joints in successive courses a minimum of 6 inches. 
 
3. Offset transverse joints in successive courses a minimum of 24 inches. 
 
4. Construct transverse joints by bulkhead method or sawed vertical face method 

as described in AI's "The Asphalt Handbook." 
 
5. Compact joints as soon as hot-mix asphalt will bear roller weight without 

excessive displacement. 
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6. Compact asphalt at joints to a density within 2 percent of specified course 
density. 

 
 
3.7 COMPACTION 

 
A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight 

without excessive displacement.  Compact hot-mix paving with hot, hand tampers or 
vibratory-plate compactors in areas inaccessible to rollers. 
 
1. Complete compaction before mix temperature cools to 185 deg F. 

 
B. Breakdown Rolling:  Accomplish breakdown or initial rolling immediately after rolling 

joints and outside edge.  Examine surface immediately after breakdown rolling for 
indicated crown, grade, and smoothness.  Repair surfaces by loosening displaced 
material, filling with hot-mix asphalt, and rerolling to required elevations. 

 
C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling, 

while hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling 
until hot-mix asphalt course has been uniformly compacted to the following density: 
 
1. Average Density:  96 percent of reference laboratory density according to 

ASTM D 1559, but not less than 94 percent nor greater than 100 percent. 
 
D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt 

is still warm. 
 
E. Edge Shaping:  While surface is being compacted and finished, trim edges of 

pavement to proper alignment.  Bevel edges while still hot, with back of rake or smooth 
iron.  Compact thoroughly using tamper or other satisfactory method. 

 
F. Repairs:  Remove paved areas that are defective or contaminated with foreign 

materials.  Remove paving course over area affected and replace with fresh, hot-mix 
asphalt.  Compact by rolling to specified density and surface smoothness. 

 
G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has 

cooled and hardened. 
 
H. Erect barricades to protect paving from traffic until mixture has cooled enough not to 

become marked. 
 
 
3.8 INSTALLATION TOLERANCES 

 
A. Thickness:  Compact each course to produce the thickness indicated within the 

following tolerances: 
 
1. Base Course:  Plus or minus 1/2 inch. 
2. Surface Course:  Plus 1/4 inch, no minus. 
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B. Surface Smoothness:  Compact each course to produce a surface smoothness within 

the following tolerances as determined by using a 10-foot straightedge applied 
transversely or longitudinally to paved areas: 
 
1. Base Course:  1/4 inch. 
2. Surface Course:  1/8 inch. 

 
 
3.9 PAVEMENT MARKING 

 
A. Do not apply pavement-marking paint until layout, colors, and placement have been 

verified with Architect. 
 
B. Allow paving to cure for 30 days before starting pavement marking. 
 
C. Sweep and clean surface to eliminate loose material and dust. 
 
D. Apply paint with mechanical equipment to produce pavement markings of dimensions 

indicated with uniform, straight edges.  Apply at manufacturer's recommended rates to 
provide a minimum wet film thickness of 15 mils. 

 
 
3.10 WHEEL STOPS 

 
A. Securely attach wheel stops into pavement with not less than 2 galvanized steel 

dowels embedded in precast concrete at one-third points.  Firmly bond each dowel to 
wheel stop and to pavement. 
 
1. Extend upper portion of dowel 5 inches into wheel stop and lower portion a 

minimum of 5 inches into pavement. 
 
 
3.11 FIELD QUALITY CONTROL 

 
A. Testing Agency:  Responsibility for an independent testing agency is defined in Section 

01400 – Quality Control to perform field inspections and tests and to prepare test 
reports. 
 
1. Testing agency will conduct and interpret tests and state in each report whether 

tested Work complies with or deviates from specified requirements. 
 
B. Additional testing, at Contractor's expense, will be performed to determine compliance 

of corrected Work with specified requirements. 
 
C. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be 

determined according to ASTM D 3549. 
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D. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested 
for compliance with smoothness tolerances. 

 
E. In-Place Density:  Samples of uncompacted paving mixtures and compacted pavement 

will be secured by testing agency according to ASTM D 979. 
 
1. Reference laboratory density will be determined by averaging results from 4 

samples of hot-mix asphalt-paving mixture delivered daily to site, prepared 
according to ASTM D 1559, and compacted according to job-mix specifications. 

 
2. Reference maximum theoretical density will be determined by averaging results 

from 4 samples of hot-mix asphalt-paving mixture delivered daily to site, 
prepared according to ASTM D 2041, and compacted according to job-mix 
specifications. 

 
3. In-place density of compacted pavement will be determined by testing core 

samples according to ASTM D 1188 or ASTM D 2726. 
 
a. One core sample will be taken for every 1000 sq. yd. or less of installed 

pavement, but in no case will fewer than 3 cores be taken. 
 
b. Field density of in-place compacted pavement may also be determined by 

nuclear method according to ASTM D 2950 and correlated with 
ASTM D 1188 or ASTM D 2726. 

 
F. Remove and replace or install additional hot-mix asphalt where test results or 

measurements indicate that it does not comply with specified requirements. 
 
 
END OF SECTION 32 12 16 
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SECTION 32 31 13 - CHAINLINK FENCE AND OPERATORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Galvanized-steel chain link fabric with vinyl coating.
2. Galvanized-steel framework and swing gates with vinyl coating.
3. Providing fence post inserts to be installed under Division 03 Section Cast In 

Place Concrete.
4. Single manually operated swing gates, when indicated.

1.3 SUBMITTALS

A. General: Submit the following according to the Conditions of the Contract and Division 
1 Specification Sections.

B. Product data in the form of manufacturer's technical data, specifications, and 
installation instructions for fence and gate posts, fabric, gates, gate operators, and 
accessories.

C. Shop drawings showing location of fence, gates, each post, and details of post 
installation, gate swing, hardware, and accessories.

1. Where fence framing is to be used for tennis court fencing, show footings and 
installation methods for framing and reinforcing.

1.4 QUALITY ASSURANCE

A. Installer Qualifications: Engage an experienced Installer who has at least three years' 
experience and has completed at least five chain link fence projects with same material 
and of similar scope to that indicated for this Project with a successful construction 
record of in-service performance.

B. Single-Source Responsibility: Obtain chain link fences and gates, including 
accessories, fittings, and fastenings, from a single source.
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1. The Contractor shall fully comply with all provisions of the Contract Documents 
including, but not limited to, providing and installing such entities as the products, 
materials, equipment, components, or systems that were proposed at the time 
bids were received. Except for extenuating circumstances as determined by the 
Architect, notification of not being able to meet any of the provisions of the 
Contract Documents or communicating conflicts in the Contract Documents to 
the Architect will not be considered after receipt of bids; and the Contractor shall 
fully comply with the Contract Documents at no increase in Contract Sum or 
Contract Time.

1.5 PROJECT CONDITIONS

A. Field Measurements: Verify layout information for fences and gates shown on the 
Drawings in relation to the property survey and existing structures. Verify dimensions 
by field measurements.

1.6 PERFORMANCE REQUIREMENTS

A. Delegated Design: Design chain-link fences and gates, including comprehensive 
engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated.

B. Structural Performance: Chain-link fence and gate framework shall withstand the 
effects of heavy used from baseball activity and from gravity loads and the following 
loads and stresses within limits and under conditions indicated according to 
ASCE/SEI 7 without wobbling, bending, sagging, drooping, or rattling.

C. Minimum Post Size and Maximum Spacing: Determine according to CLFMI WLG 2445, 
based on mesh size and pattern specified and on the following:

1. Wind Loads: In accordance with expected wind speeds for geographic location of 
the project site according to IBC current edition.

2. Fence Height: As indicated
3. Post Spacing: As required by manufacturer
4. Material Group: IA, ASTM F 1043, Schedule 40 steel pipe.

PART 2 - PRODUCTS

2.1 FABRIC

A. Selvage: Knuckled on both selvages.

B. Steel Chain-Link Fence Fabric: Fabricated in one-piece widths for fencing to comply 
with Chain Link Fence Manufacturers Institute (CLFMI) "Product Manual" and with 
requirements indicated below:
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1. Mesh and Wire Size:
a. 1 3/4”-inch mesh, 0.148-inch diameter (9 gage).

2. PVC Coated: Hot-dipped galvanized steel wire that is PVC coated to comply with 
ASTM F668, Class 2b, PVC coating. Coating shall be thermally fused and 
adhered to primed wire. Gluing is not acceptable. Color, complying with ASTM 
F934, color shall be as selected by the Architect. From the manufacturers full 
range of standard colors.

2.2 FRAMING

A. Round member sizes are given in actual outside diameter (OD) to the nearest 
thousandth of inches. Round fence posts and rails are often referred to in ASTM 
standard specifications by nominal pipe sizes (NPS) or the equivalent trade sizes in 
inches.

1. Hot dip galvanize all framing prior to PVC coating.
2. All posts and rails shall be PVC-coated over hot-dipped galvanized steel to 

match fence fabric. 

B. Type I Round Posts: Standard weight (schedule 40) galvanized-steel pipe conforming 
to ASTM F 1083, according to heavy industrial requirements of ASTM F 669, Group IA, 
with minimum yield strength of 25,000 psi, not less than 1.8 oz. of zinc per sq. ft. Type 
A coating inside and outside according to ASTM F 1234, as determined by ASTM A 90.

C. Top Rail: Manufacturer's longest lengths (17 to 21 feet) with swedged-end or 
expansion-type coupling, approximately 6 inches long for joining. Provide rail ends or 
other means for attaching top rail securely to each gate corner, pull, and end post.

1. Round Steel: 1.660-inch OD Type I or II steel pipe.

D. Steel posts: Type I steel pipe. Diameter as recommended by the fence manufacturer 
base on fence height. However, the following shall be the minimum diameters.

1. Round Line or Intermediate Posts: 1.90-inch (1-1/2 inches NPS) for fences 6 feet 
and less, and 2.375 inches (2-inches (NPS) for fences over 6 feet and 10 feet or 
less.

2. Round End, Corner, and Pull Posts: 2.375 inches (2 inches NPS) for fences 6 
feet and less, and 2.875 inches (2-1/2 inches (NPS) for fences over 6 feet and 10 
feet or less.

E. Swing Gate Posts: Furnish posts to support the leaf of a single gate, and one leaf of a 
double-gate installation, according to ASTM F 900, sized as follows for steel and 
aluminum pipe posts:

1. Steel posts for gate leaf width:
a. Up to and Including 4 Feet: 2.375-inch OD pipe weighing at least 3.11 lb 

per ft.
b. Over 4 to 10 Feet: 2.875-inch OD pipe weighing at least 4.64 lb per ft.
c. Over 10 to 18 Feet: 4.000-inch OD pipe weighing at least 8.65 lb per ft.
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F. Concrete Inserts: Provide fence post inserts under this section and that will be installed 
under Cast in Place Concrete specification. Length, diameter, type, and wall thickness 
of inserts shall be as recommended by the fence manufacture for the size posts to be 
installed. Inserts shall be corrosion resistant, be capable of draining water and 
moisture, and shall be of sufficient diameter and length to allow easy grouting of the 
fence posts and that will provide for a rigid, wobble-free installation when the fence is 
fully installed. Length shall allow the bottom of the installed posts to be 3 inches above 
the bottom of the excavated hole.

2.3 FITTINGS AND ACCESSORIES

A. Material: Comply with ASTM F 626. Mill-finished galvanized iron or steel to suit 
manufacturer's standards.

1. Steel and Iron: Unless specified otherwise, hot-dip galvanize pressed steel or 
cast-iron fence fittings and accessories with at least 1.2 oz. zinc per sq. ft. as 
determined by ASTM A 90.

B. Post and Line Caps: Provide weathertight closure cap for each post. Provide line post 
caps with loop to receive tension wire or top rail.

C. Tension or Stretcher Bars: Hot-dip galvanized steel then PVC coated with a minimum 
length 2 inches less than the full height of fabric, a minimum cross section of 3/16 inch 
by 3/4 inch, and a minimum of 1.2 oz. of zinc coating per sq. ft. Provide one bar for 
each gate and end post, and two for each corner and pull post, except where fabric is 
integrally woven into the post.

D. Tension and Brace Bands: 3/4-inch-wide minimum hot-dip galvanized steel with a 
minimum of 1.2 oz. of zinc coating per sq. ft.

1. Tension Bands: 0.074 inch thick (14 gage) minimum.
2. Brace Bands: 0.105 inch thick (12 gage) minimum.

E. Tie Wires: 0.106-inch-diameter (12-gage) galvanized steel with a minimum of 0.80 oz. 
per sq. ft. of zinc coating according to ASTM A 641, Class 3 or 0.148-inch-diameter (9-
gage) aluminum wire alloy 1350-H19 or equal, to match fabric wire.

2.4 CONCRETE

A. Concrete: Provide concrete consisting of portland cement per ASTM C 150, 
aggregates per ASTM C 33, and potable water. Mix materials to obtain concrete with a 
minimum 28-day compressive strength of 3000 psi. Use at least four sacks of cement 
per cu. yd., 1-inch maximum size aggregate, 3-inch maximum slump.

B. Packaged Concrete Mix: Mix dry-packaged normal-weight concrete conforming to 
ASTM C 387 with clean water to obtain a 2- to 3-inch slump.
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2.5 GATES

A. Fabricate perimeter frames of gates from same material and finish as fence framework. 
Assemble gate frames by welding. Provide horizontal and vertical members to ensure 
proper gate operation and attachment of fabric, hardware, and accessories. Space 
frame members maximum of 8 feet apart unless otherwise indicated.

1. Fabric: Same as for fence unless otherwise indicated. Secure fabric at vertical 
edges with tension bars and bands and to top and bottom of frame with tie wires.

2. Bracing: Install diagonal cross-bracing consisting of 5/16-inch-diameter 
adjustable-length truss rods on gates to ensure frame rigidity without sag or twist.

B. Swing Gates: Comply with ASTM F 900.

1. Steel: Gates up to 8 feet wide:
a. Fabricate perimeter frames of 1.660-inch minimum OD Type I or II steel 

pipe or 1-1/2-inch-square galvanized-steel tubing weighing 1.84 lb per sq. 
ft.

2. Gate Hardware: Provide galvanized hardware and accessories for each gate 
according to the following:
a. Hinges: Size and material to suit gate size, non-lift-off type, offset to permit 

180-degree gate opening. Provide 1-1/2 pair of hinges for each leaf over 6-
foot nominal height.

b. Latch: plunger-bar type to permit operation from either side of gate, with 
padlock eye as an integral part of latch.

c. Keeper: Provide a keeper for vehicle gates that automatically engages gate 
leaf and holds it in the open position until manually released.

d. Gate Stops: Provide gate stops for double gates consisting of mushroom-
type flush plate with anchors, set in concrete, and designed to engage a 
center drop rod or plunger bar. Include a locking device and padlock eyes 
as an integral part of the latch, permitting both gate leaves to be locked 
with a single padlock.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General: Install fence to comply with ASTM F 567. Do not begin installation and 
erection before final grading is completed, unless otherwise permitted.

1. Apply fabric to outside of framework. Install fencing on boundary lines inside of 
property line established by survey as required by Division 1.

2. For fencing to be used for tennis courts and baseball and softball backstops, 
provide footings at line and corner posts with suitable strength to allow fencing to 
withstand wind loads created by windscreens. Fencing shall resist loads 
produced by winds up to design wind speed for project location according to local 
building codes latest edition, as measured at the nearest National Weather 
service.
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B. Setting Posts: Center and align posts in inserts 3 inches above bottom of excavation.

1. Protect portion of posts above ground from grout splatter. Place grout around 
posts and vibrate or tamp for consolidation. Check each post for vertical and top 
alignment, and hold in position during placement and curing. .

2. Where fence framing is to be used for tennis court fencing, install framing and 
reinforcement solidly in concrete footings as required and recommended by 
fence manufacturer to meet wind loads produced by winds loads based on 
expected winds in accordance with the IBC – Current edition. Framing shall not 
bend or lean when exposed to these wind loads with wind screen installed.

C. Top Rails: Run rail continuously through line post caps, bending to radius for curved 
runs and at other posts terminating into rail end attached to posts or post caps 
fabricated to receive rail. Provide expansion couplings as recommended by fencing 
manufacturer.

1. Where fence framing is to be used for tennis court fencing, install top rail as 
required and recommended by fence manufacturer to meet wind loads produced 
by winds loads based on expected winds in accordance with the IBC – Current 
edition. Framing shall not bend or lean when exposed to these wind loads with 
wind screen installed.

D. Brace Assemblies: Install braces at end and gate posts and at both sides of corner and 
pull posts. Locate horizontal braces at midheight of fabric on fences with top rail and at 
two thirds fabric height on fences without top rail. Install so posts are plumb when 
diagonal rod is under proper tension.

E. Fabric: Leave approximately 2 inches between finish grade and bottom selvage unless 
otherwise indicated. Pull fabric taut and tie to posts, rails, and tension wires. Install 
fabric on security side of fence, and anchor to framework so that fabric remains under 
tension after pulling force is released.

F. Tension or Stretcher Bars: Thread through fabric and secure to end, corner, pull, and 
gate posts with tension bands spaced not over 15 inches o.c.

G. Tie Wires: Use wire of proper length to secure fabric firmly to posts and rails. Bend 
ends of wire to minimize hazard to persons or clothing.

1. Maximum Spacing: Tie fabric to line posts 12 inches o.c. and to rails and braces 
24 inches o.c.

H. Fasteners: Install nuts for tension bands and carriage bolts on the side of the fence 
opposite the fabric side. Peen ends of bolts or score threads to prevent removal of nuts 
for added security.

3.2 GROUNDING AND BONDING

A. Fence Grounding: Where fence grounding is required or indicated, install grounding at 
maximum intervals of 1500 feet except as follows:
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1. Fences within 100 Feet of Buildings, Structures, Walkways, and Roadways:
2. Ground at maximum intervals of 750 feet.

a. Gates and Other Fence Openings: Ground fence on each side of opening.
b. Bond metal gates to gate posts.
c. Bond across openings, with and without gates, except openings indicated 

as intentional fence discontinuities. Use No. 2 AWG wire and bury it at 
least 18 inches below finished grade.

3.3 Grounding Method: At each grounding location, drive a grounding rod vertically until 
the top is 6 inches (150 mm) below finished grade. Connect rod to fence with 
No. 6 AWG conductor. Connect conductor to each fence component at the grounding 
location, including the following:

A. Make grounding connections to each barbed wire strand with wire-to-wire connectors 
designed for this purpose.

B. Make grounding connections to each barbed tape coil with connectors designed for this 
purpose.

3.4 Bonding Method for Gates: Connect bonding jumper between gate post and gate 
frame.

3.5 Connections: Make connections to minimize possibility of galvanic action or 
electrolysis. Select connectors, connection hardware, conductors, and connection 
methods so metals in direct contact will be galvanically compatible.

A. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make 
contact points closer in order of galvanic series.

B. Make connections with clean, bare metal at points of contact.

C. Make aluminum-to-steel connections with stainless-steel separators and mechanical 
clamps.

D. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and 
mechanical clamps.

E. Coat and seal connections having dissimilar metals with inert material to prevent future 
penetration of moisture to contact surfaces.

3.6 GATE INSTALLATION

A. Install gates plumb, level, and secure for full opening without interference. Install 
ground-set items in concrete for anchorage. Adjust hardware for smooth operation and 
lubricate where necessary. Install gates according to manufacturer's instructions, 
plumb, level, and secure.
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3.7 ADJUSTING

A. Gates: After repeated operation of completed installation equivalent to 3 days' use by 
normal traffic, readjust gates and controls for optimum operating condition and safety. 
Lubricate operating equipment and clean exposed surfaces.

END OF SECTION 32 31 13
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SECTION 32 31 19 - DECORATIVE METAL FENCES AND GATES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section.

1.2 SUMMARY

A. Section Includes:

1. Decorative steel fences.
2. Swing gates.

B. Related Requirements:

1. Section 03 30 53 "Miscellaneous Cast-in-Place Concrete" for concrete post 
concrete fill.

2. Section 28 15 00 "Access Control Hardware Devices" for access control devices 
installed at gates and provided as part of a security system.

3. Division 26 Sections for electrical service and connections for system disconnect 
switches and powered devices including, but not limited to, motor operators, 
controls, and limit switches.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site .

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For fencing and gates.

1. Include plans, elevations, sections, gate locations, post spacing, and mounting 
attachment details , and grounding details.

2. Wiring Diagrams: Include diagrams for power, signal, and control wiring.

C. Samples: For each fence material and for each color specified.

1. Provide Samples 12 inches in length for linear materials.
2. Provide Samples 12 inches square for bar grating and sheet or plate materials.
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1.5 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

B. Product Test Reports: For decorative metallic-coated-steel tubular picket fences, 
including finish, indicating compliance with referenced standard  and other specified 
requirements.

1.6 CLOSEOUT SUBMITTALS

1.7 QUALITY ASSURANCE

A. Installer Qualifications: Fabricator of products.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Wind Loading:

1. Fence Height: 0 to 15 feet .
2. Wind Exposure Category: B .
3. Design Wind Speed: 120 mph .

B. Lightning-Protection System: Maximum grounding-resistance value of 25 ohms under 
normal dry conditions.

2.2 DECORATIVE STEEL FENCES

A. Decorative Steel Fences: Fences made from steel tubing and shapes , hot-dip 
galvanized.

1. Manufacturers: Subject to compliance with requirements, undefined:
a. A&T Iron Works, Inc.
b. Ameristar Perimeter Security; ASSA ABLOY.
c. Ametco Manufacturing Corporation.
d. BarnettBates Corporation.
e. Builders Fence Company, Inc.
f. Fortress Building Products.
g. Metalco; MFR Manufacturing Corp, Inc.

B. Posts: Square steel tubing.

1. Line Posts: 3 by 3 inches with 1/8-inch wall thickness.
2. End and Corner Posts: 3 by 3 inches with 1/8-inch wall thickness.
3. Swing Gate Posts: 3 by 3 inches with 3/16-inch wall thickness.

http://www.specagent.com/LookUp/?ulid=5259&mf=04&src=wd


McMillan Pazdan Smith Architecture
MPS Project No. 020420.00

Spartanburg School District Five
James F. Byrnes HighSchool

Phase 2 Academic Wing Addition
Duncan, South Carolina

SECTION 32 31 19 - DECORATIVE METAL FENCES 
AND GATES
Page 3 of 11

Copyright © 2022 by the American Institute of Architects. Warning: This AIA MasterSpec-based document is protected by U.S. Copyright Law and International 
Treaties. It was created by "McMillan Pazdan Smith - Spartanburg" for "James F Byrnes High School Phase II".  A valid, current MasterSpec license is required for 
editing and use of this document for any other project.(17946)

C. Post Caps: Aluminum castings .

D. Rails:

1. Steel Tube Rails: Square steel tubing 1 1/2 x 1 1/2 inch with 1/8-inch wall 
thickness.

E. Pickets: 3/4 inch square by 0.065-inch steel tubes .

1. Picket Spacing: 4 inches clear, maximum.
2. Treillage: Provide iron castings of pattern indicated between each pair of pickets.

F. Infill: Custom design as indicated on Drawings.

1. Steel Plate: 3/16 inch thick.
2. Perforated Metal Sheet: Uncoated steel sheet, perforated as indicated, 0.075-

inch nominal thickness.

G. Fasteners: Stainless-steel carriage bolts and tamperproof nuts.

H. Fabrication: Assemble fences into sections by welding pickets to rails.

1. Fabricate sections with clips welded to rails for field fastening to posts.

I. Finish exposed welds to comply with NOMMA Guideline 1, Finish #4 - good-quality, 
uniform undressed weld with minimal splatter.

J. Galvanizing: For items other than hardware that are indicated to be galvanized, hot-dip 
galvanize to comply with ASTM A 123/A 123M. For hardware items, hot-dip galvanize 
to comply with ASTM A 153/A 153M.

1. Hot-dip galvanize posts  and rails.
2. Hot-dip galvanize rail and picket assemblies after fabrication.
3. Hot-dip galvanize bar grating infill after fabrication.
4. Hot-dip galvanize custom-design rail and infill assemblies after fabrication.

K. Finish for Bar Grating Infill: Powder coating.

L. Finish for Steel Items : High-performance coating.

M. Finish for Metallic-Coated-Steel Items : High-performance coating .

2.3 SWING GATES

A. Gate Configuration: As indicated.

B. Gate Frame Height: As indicated .

C. Gate Opening Width: As indicated .
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D. Automated vehicular gates shall comply with ASTM F 2200, Class II .

E. Steel Frames and Bracing: Fabricate members from square steel tubing 1-1/2 by 1-1/2 
inches with 1/8-inch wall thickness.  Hot-dip galvanize frames after fabrication.

F. Frame Corner Construction: Welded or assembled with corner fittings and 5/16-inch- 
diameter, adjustable truss rods for panels 5 feet wide or wider.

G. Additional Rails: Provide as indicated, complying with requirements for fence rails.

H. Infill: Comply with requirements for adjacent fence.

I. Picket Size, Configuration, and Spacing: Comply with requirements for adjacent fence.

J. Hardware: Latches permitting operation from both sides of gate, hinges, and keepers 
for each gate leaf more than 5 feet wide. Provide center gate stops and cane bolts for 
pairs of gates.  Fabricate latches with integral eye openings for padlocking; padlock 
accessible from both sides of gate.

K. Spring Hinges: BHMA A156.17, Grade 1, suitable for exterior use.

1. Function: 320 - Gate spring pivot hinge. Adjustable tension .
2. Material: Malleable iron; galvanized.

L. Hinges: BHMA A156.1, Grade 1, suitable for exterior use.

1. Function: 39 - Full surface, triple weight, antifriction bearing.
2. Material: Wrought steel, forged steel, cast steel, or malleable iron; galvanized.

M. Rim Locks: BHMA A156.5, Grade 1, suitable for exterior use.

1. Function: 627 - Interlocking deadbolt operated by key from outside and by turn 
from inside .

2. Material: Cast, forged, or extruded brass or bronze.
3. Mounting Plate: Configuration necessary for mounting locks. Fabricate from 1/8-

inch- thick, steel plate; galvanized .

N. Mortise Locks: BHMA A156.13, Grade 1, suitable for exterior use.

1. Function: F07 - Storeroom or closet lock .
2. Material: Brass or bronze.
3. Levers: Cast, forged, or extruded brass or bronze.
4. Mounting Box: Configuration necessary to enclose locks. Fabricate from 1/8-

inch- thick, steel plate; galvanized .

O. Electric Strikes: BHMA A156.31, Grade 1, of configuration required for use with lock 
specified, fail -secure, and suitable for exterior use.

1. Mounting Plate: Configuration necessary for mounting electric strikes. Fabricate 
from 1/8-inch- thick, steel plate; galvanized .
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2. Mounting: Mortise into post.

P. Exit Hardware: BHMA A156.3, Grade 1, Type 1 (rim exit device), with push pad 
actuating bar, suitable for exterior use.

1. Function: 09 - Entrance by lever only when released by key. Key removable only 
when locked .

2. Mounting Channel: Bent-plate channel formed from 1/8-inch- thick, steel plate. 
Channel spans gate frame. Exit device is mounted on channel web, recessed 
between flanges, with flanges extending 1/8 inch beyond push pad surface.

Q. Cane Bolts: Provide for inactive leaf of pairs of gates. Fabricated from 1/2-inch- 
diameter, round steel bars, hot-dip galvanized after fabrication. Finish to match gates. 
Provide galvanized-steel pipe strikes to receive cane bolts in both open and closed 
positions.

R. Finish exposed welds to comply with NOMMA Guideline 1, Finish #4 - good-quality, 
uniform undressed weld with minimal splatter.

S. Galvanizing: For items other than hardware that are indicated to be galvanized, hot-dip 
galvanize to comply with ASTM A 123/A 123M. For hardware items, hot-dip galvanize 
to comply with ASTM A 153/A 153M.

T. Metallic-Coated-Steel Finish: High-performance coating .

U. Steel Finish: High-performance coating.

V. Aluminum Finish: Baked enamel or powder coating.

2.4 STEEL AND IRON

A. Plates, Shapes, and Bars: ASTM A 36/A 36M.

B. Bars (Pickets): Hot-rolled, carbon steel complying with ASTM A 29/A 29M, 
Grade 1010.

C. Tubing: ASTM A 500/A 500M, cold-formed steel tubing.

D. Bar Grating: NAAMM MBG 531.

1. Bars: Hot-rolled steel strip, ASTM A 1011/A 1011M, Commercial Steel, Type B.
2. Wire Rods: ASTM A 510/A 510M.

E. Uncoated Steel Sheet: cold-rolled steel sheet, ASTM A 1008/A 1008M, Structural 
Steel, Grade 50.

F. Galvanized-Steel Sheet: ASTM A 653/A 653M, structural quality, Grade 50, with G90 
coating.
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G. Aluminum-Zinc, Alloy-Coated Steel Sheet: ASTM A 792/A 792M, structural quality, 
Grade 50, with AZ60 coating.

H. Castings: Either gray or malleable iron unless otherwise indicated.

1. Gray Iron: ASTM A 48/A 48M, Class 30.
2. Malleable Iron: ASTM A 47/A 47M.

2.5 COATING MATERIALS

A. Shop Primers for Steel: Provide primers that comply with 

B. Epoxy Zinc-Rich Primer for Uncoated Steel: Complying with MPI #20 and compatible 
with coating specified to be applied over it.

C. Polyurethane  Intermediate Coat and Topcoat: Complying with MPI #72 and 
compatible with undercoat.

2.6 MISCELLANEOUS MATERIALS

A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal 
alloy welded.

1. For aluminum, provide type and alloy as recommended by producer of metal to 
be welded and as required for strength and compatibility in fabricated items.

B. Concrete: Normal-weight, air-entrained, ready-mix concrete complying with 
requirements in Section 03 30 00 "Cast-in-Place Concrete" with a minimum 28-day 
compressive strength of 3000 psi, 3-inch slump, and 1-inch maximum aggregate size 
 or dry, packaged, normal-weight concrete mix complying with ASTM C 387/C 387M 
mixed with potable water according to manufacturer's written instructions.

C. Nonshrink Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107/C 1107M and specifically recommended by 
manufacturer for exterior applications.

2.7 GROUNDING MATERIALS

A. Comply with requirements of Section 26 05 26 "Grounding and Bonding for Electrical 
Systems."

B. Grounding Conductors: Size as indicated on Drawings. Bare, solid wire for No. 6 AWG 
and smaller; stranded wire for No. 4 AWG and larger.

1. Material above Finished Grade: Copper .
2. Material on or below Finished Grade: Copper.
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3. Bonding Jumpers: Braided copper tape, 1-5/8 inch wide and 1/16 inch thick, 
woven of No. 30 AWG bare copper wire, terminated with copper ferrules.

C. Grounding Connectors and Grounding Rods: Comply with UL 467.

1. Connectors for Below-Grade Use: Exothermic-welded type.
2. Grounding Rods: Copper-clad steel.

a. Size: 5/8 by 96 inches.

2.8 ALUMINUM FINISHES

A. Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film 
thickness of 2 mils. Comply with coating manufacturer's written instructions for 
cleaning, conversion coating, and applying and baking finish.

1. Color and Gloss: As selected by Architect from manufacturer's full range .

2.9 STEEL FINISHES

A. Surface Preparation: Clean surfaces according to SSPC-SP 6/NACE No. 3, 
"Commercial Blast Cleaning." After cleaning, apply a conversion coating compatible 
with the organic coating to be applied over it.

B. Powder Coating: Immediately after cleaning, apply manufacturer's standard two-coat 
finish consisting of epoxy primer and TGIC polyester topcoat to a minimum total dry 
film thickness of not less than 8 mils. Comply with coating manufacturer's written 
instructions.

1. Color and Gloss: As selected by Architect from manufacturer's full range .

C. Primer Application: Apply zinc-rich epoxy primer immediately after cleaning, to provide 
a minimum dry film thickness of 2 mils per applied coat, to surfaces that are exposed 
after assembly and installation, and to concealed surfaces.

D. High-Performance Coating: Apply intermediate and polyurethane topcoats to prime-
coated surfaces. Comply with coating manufacturer's written instructions and with 
requirements in SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and 
Maintenance Painting of Steel," for shop painting. Apply at spreading rates 
recommended by coating manufacturer.

1. Match approved Samples for color, texture, and coverage. Remove and refinish, 
or recoat work that does not comply with specified requirements.

2.10 METALLIC-COATED-STEEL FINISHES

A. Galvanized Finish: Clean welds, mechanical connections, and abraded areas and 
repair galvanizing to comply with ASTM A 780/A 780M.
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B. Surface Preparation: Clean surfaces of oil and other contaminants. Use cleaning 
methods that do not leave residue. After cleaning, apply a zinc-phosphate conversion 
coating compatible with the organic coating to be applied over it. Clean welds, 
mechanical connections, and abraded areas and apply galvanizing repair paint, 
complying with SSPC-Paint 20, to comply with ASTM A 780/A 780M.

C. Powder Coating: Immediately after cleaning and pretreating, apply manufacturer's 
standard TGIC polyester powder-coat finish to a minimum dry film thickness of 2 mils.

1. Color and Gloss: As selected by Architect from manufacturer's full range .

D. High-Performance Coating: Apply epoxy primer, polyurethane intermediate coat, and 
polyurethane topcoat to prepared surfaces. Comply with coating manufacturer's written 
instructions and with requirements in SSPC-PA 1, "Paint Application Specification 
No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting. Apply at 
spreading rates recommended by coating manufacturer.

1. Match approved Samples for color, texture, and coverage. Remove and refinish, 
or recoat work that does not comply with specified requirements.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and conditions, with Installer present, for compliance with requirements 
for site clearing, earthwork, pavement work, construction layout, and other conditions 
affecting performance of the Work.

B. Do not begin installation before final grading is completed unless otherwise permitted 
by Architect.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 
500 feet or line of sight between stakes. Indicate locations of utilities, lawn sprinkler 
system, underground structures, benchmarks, and property monuments.

1. Construction layout and field engineering are specified in Section 01 73 00 
"Execution."

3.3 DECORATIVE FENCE INSTALLATION

A. Install fences according to manufacturer's written instructions.
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B. Install fences by setting posts as indicated and fastening rails and infill panels to posts. 
 Peen threads of bolts after assembly to prevent removal.

C. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil.

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and 
hold in position during setting with concrete or mechanical devices.

2. Concrete Fill: Place concrete around posts and sleeves and vibrate or tamp for 
consolidation. Protect aboveground portion of posts from concrete splatter.
a. Exposed Concrete: Extend 2 inches above grade. Finish and slope top 

surface to drain water away from post.
3. Posts Set in Concrete: Extend post to within 6 inches of specified excavation 

depth, but not closer than 3 inches to bottom of concrete.
4. Posts Set into Concrete in Sleeves: Use galvanized-steel pipe sleeves with 

inside diameter at least 3/4 inch larger than outside diagonal dimension of post, 
preset and anchored into concrete for installing posts.
a. Extend posts at least 5 inches into sleeve.
b. After posts have been inserted in sleeves, fill annular space between post 

and sleeve with nonshrink grout, mixed and placed to comply with grout 
manufacturer's written instructions; shape and smooth to shed water. 
Finish and slope top surface of grout to drain water away from post.

5. Space posts uniformly at 8 feet o.c.

3.4 GATE INSTALLATION

A. Install gates according to manufacturer's written instructions, level, plumb, and secure 
for full opening without interference. Attach hardware using tamper-resistant or 
concealed means. Install ground-set items in concrete for anchorage. Adjust hardware 
for smooth operation and lubricate where necessary.

3.5 GROUNDING AND BONDING

A. Comply with Section 26 05 26 "Grounding and Bonding for Electrical Systems."

B. Fence Grounding: Install at maximum intervals of 1500 feet except as follows:

1. Fences within 100 Feet of Buildings, Structures, Walkways, and Roadways: 
Ground at maximum intervals of 750 feet .
a. Gates and Other Fence Openings: Ground fence on each side of opening.

1) Bond metal gates to gate posts.
2) Bond across openings, with and without gates, except at openings 

indicated as intentional fence discontinuities. Use No. 2 AWG wire 
and bury it at least 18 inches below finished grade.

C. Grounding Method: At each grounding location, drive a grounding rod vertically until 
the top is 6 inches below finished grade. Connect rod to fence with No. 6 AWG 
conductor. Connect conductor to each fence component at grounding location.
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D. Bonding Method for Gates: Connect bonding jumper between gate post and gate 
frame.

E. Connections: Make connections so possibility of galvanic action or electrolysis is 
minimized. Select connectors, connection hardware, conductors, and connection 
methods so metals in direct contact are galvanically compatible.

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to 
make contact points closer in order of galvanic series.

2. Make connections with clean, bare metal at points of contact.
3. Make aluminum-to-steel connections with stainless-steel separators and 

mechanical clamps.
4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers 

and mechanical clamps.
5. Coat and seal connections having dissimilar metals with inert material to prevent 

future penetration of moisture to contact surfaces.

F. Bonding to Lightning-Protection System: If fence terminates at lightning-protected 
building or structure, ground the fence and bond the fence grounding conductor to 
lightning-protection down conductor or lightning-protection grounding conductor, 
complying with NFPA 780.

3.6 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

1. Grounding-Resistance Tests: Subject completed grounding system to a megger 
test at each grounding location. Measure grounding resistance not less than two 
full days after last trace of precipitation, without soil having been moistened by 
any means other than natural drainage or seepage and without chemical 
treatment or other artificial means of reducing natural grounding resistance. 
Perform tests by two-point method according to IEEE 81.

2. Excessive Grounding Resistance: If resistance to grounding exceeds specified 
value, notify Architect promptly. Include recommendations for reducing grounding 
resistance and a proposal to accomplish recommended work.

3. Report: Prepare test reports of grounding resistance at each test location 
certified by a testing agency. Include observations of weather and other 
phenomena that may affect test results.

3.7 ADJUSTING

A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, 
excessive deflection, distortion, nonalignment, misplacement, disruption, or 
malfunction, throughout entire operational range. Confirm that latches and locks 
engage accurately and securely without forcing or binding.

B. Lubricate hardware and other moving parts.
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3.8 DEMONSTRATION

A.  Train Owner's personnel to adjust, operate, and maintain gates.

END OF SECTION 32 31 19
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SECTION 32 31 19.14 - CHAIN LINK GATES (PRE-HUNG SECURITY)

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Chain-link pre-hung security double swing gates (pair with 3 posts).

B. Related Sections: Division 03 Concrete.

1.2 SUBMITTALS

A. Shop drawing of fences and gates with all dimensions, details, and finishes. Drawings 
must include post foundations.

B. Product data: Manufacturer's catalog cuts indicating materials and that all conditions of 
the specifications have been met.

PART 2 - PRODUCTS

2.1 MANUFACTURER

A. Products from other qualified manufacturers who have ten years or more experience 
manufacturing complete and ready-to-install self-closing, pre-hung chain link swing 
gates suitable for emergency egress will be considered by the architect as equal if they 
meet all specifications for design, size, gauge of metal parts and fabrication.

B. Chain link fences and gates must be obtained from a single source. Also refer to spec 
32 31 13 for Chain Link Fence.

C. Approved Manufacturer: Tuf Guard by Merchants Metals

1. Phone: (866) 888-5611

2.2 SWING GATES

A. Gate Frame: Swing gate frames to be fabricated of galvanized steel tubing. ASTM A-
924/A-924M, of structural steel having a 45,000 psi (310 MPa) tensile strength and a 
G90 0.9 oz/ft2 (0.27 Kg/m2) zinc coating. Members welded forming a rigid one piece 
unit. (No Substitution) Vertical upright members 2" (50 mm) sq. 14 ga. metal thickness.

B. Clear Opening: Minimum gate height 7’-0”. Minimum clear opening width 3’-0”
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C. Total Quantity: Two (2) locations with pair as shown on plan. Four individual gates pre-
hung within two frames.

D. Gate Material: Vinyl-coated galvanized chain-link fabric to match adjoining fence fabric 
as indicated on drawing. Fabric shall be 2” mesh 9 gauge galvanized. Color of vinyl 
shall be black.

E. Posts: Vinyl-coated galvanized square steel tubular members manufactured per ASTM 
F2408 having minimum yield strength of 45,000 psi with minimum post size per ASTM 
F900. Posts shall be 3” square, 12 gauge. Color of vinyl shall be black.

F. Accessories: include the following:

1. ADA compliant hydraulic gate closer Sentinel/Dorma 7305
2. 16 gage powder coated galvanized steel mounting plate to secure exit device
3. Strike plate: 1/8” x 4 ½” x 24” steel plate welded to gate frame
4. Post caps: flat tops on all uprights.

G. Hinges: Heavy-duty; sized to be structurally capable of supporting gate size shown on 
the plans. Pressed steel hinges shall be securely attached to post to prevent slippage 
and shall allow gate leaf to swing 180 degrees.

H. Locks:

1. Weather Resistant Panic Bar Exiting Device - Stainless Steel latch mechanism 
DAC-DETEX V40 with stand-alone battery-powered electronic keypad (Lockey 
LUS-285P-D in Marine Grade finish) and exit device lever trim on exterior side to 
momentarily retract latch for re-entry. Keypad to be suitable for exposure to 
weather. In addition to Lockey, the following manufacturers are acceptable 
provided their keypad is compatible with the exit device provided: eBoss by Yale, 
CO-100 by Schlage, Trilogy by Alarm Lock.

I. Finish: All primary components receive a thorough cleaning and pre-treatment. This 
10-step process consists of:

1. Hot alkaline cleaner
2. Clear water rinse
3. Hot iron phosphate application
4. Clear water rinse
5. Reverse Osmosis rinse
6. Dry off oven heat at 425° F
7. Zinc enriched epoxy primer powder coat at 2-4 mils.
8. Gel oven heat at 400° F
9. Ultra polyester finish T.G.I.C. powder coat at 2-4 mils.
10. Final curing oven at 450° F
11. Color: Black to match vinyl-coated galvanized fence fabric.

J. Gates to be coated after all welding is completed
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2.3 POST SETTING

A. Concrete: Minimum 28 day compressive strength of 3,000 psi (20 MPa).

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify areas to receive fencing are completed to final grades and elevations.

B. Property lines and legal boundaries of work and all gate locations to be clearly 
established by the general contractor.

C. Install gate posts a minimum of 36" (914 mm) into concrete in firm soil. The diameter of 
the footing to be 4 times the diameter of the post. Footing shall be 6" (152 mm) deeper 
than the bottom of the post, 42" (1066 mm). Crown concrete at top to shed concrete 
away from posts.

D. Install pre-hung gate manufactured with a welded brace below grade to help prevent 
shipping damage.

E. Attach all hardware to gate in such a way that it cannot be removed by unauthorized 
persons.

F. Clean up debris and remove from the site.

END OF SECTION 32 31 19.14
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SECTION 32 92 00 -GRASSING 
 
 
PART 1 - GENERAL 
 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 
 
 
1.2 SUMMARY 

 
A. This Section includes the following: 

 
1. Grassing. 

 
B. Related Sections:  The following Sections contain requirements that relate to this 

Section: 
 
1. Division 31 Section "Site Clearing" for protection of existing trees and planting, 

topsoil stripping and stockpiling, and site clearing. 
 
2. Division 31 Section "Earthwork" for excavation, filling, rough grading, and 

subsurface aggregate drainage and drainage backfill. 
 
 
1.3 SUBMITTALS 

 
A. General:  Submit each item in this Article according to the Conditions of the Contract 

and Division 1 Specification Sections. 
 
B. Product certificates signed by manufacturers certifying that their products comply with 

specified requirements. 
 
1. Manufacturer's certified analysis for standard products. 
 
2. Analysis for other materials by a recognized laboratory made according to 

methods established by the Association of Official Analytical Chemists, where 
applicable. 

 
C. Certification of grass seed from seed vendor for each grass-seed mixture stating the 

botanical and common name and percentage by weight of each species and variety, 
and percentage of purity, germination, and weed seed.  Include the year of production 
and date of packaging. 
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D. Samples of each of the following: 
 
1. 5 lb of mineral mulch for each color and texture of stone required for Project, in 

labeled plastic bags. 
 
2. Edging materials and accessories to verify color selected. 

 
E. Qualification data for firms and persons specified in the "Quality Assurance" Article to 

demonstrate their capabilities and experience.  Include lists of completed projects with 
project names and addresses, names and address of architects and owners, and other 
information specified. 

 
F. Material test reports from qualified independent testing agency indicating and 

interpreting test results relative to compliance of the following materials with 
requirements indicated. 

 
 
1.4 QUALITY ASSURANCE 

 
A. Installer Qualifications:  Engage an experienced Installer who has completed 

landscaping work similar in material, design, and extent to that indicated for this Project 
and with a record of successful landscape establishment. 
 
1. Installer's Field Supervision:  Require Installer to maintain an experienced full-

time supervisor on the Project site during times that landscaping is in progress. 
 
B. Topsoil Analysis:  Furnish a soil analysis made by a qualified independent soil-testing 

agency stating percentages of organic matter, inorganic matter (silt, clay, and sand), 
deleterious material, pH, and mineral and plant-nutrient content of topsoil. 
 
1. Report suitability of topsoil for growth of applicable planting material.  State 

recommended quantities of nitrogen, phosphorus, and potash nutrients and any 
limestone, aluminum sulfate, or other soil amendments to be added to produce a 
satisfactory topsoil. 

 
C. Preinstallation Conference:  Conduct conference at Project site to comply with 

requirements in Division 1 Section "Project Management and Coordination."  
Coordinate grass schedule with the Owner for types of grass to be planted, location of 
grass types, planting times, and maintenance.  

 
D. The Contractor shall fully comply with all provisions of the Contract Documents 

including, but not limited to, providing and installing such entities as the products, 
materials, equipment, components, or systems that were proposed at the time bids 
were received.  Except for extenuating circumstances as determined by the Architect, 
notification of not being able to meet any of the provisions of the Contract Documents 
or communicating conflicts in the Contract Documents to the Architect will not be 
considered after receipt of bids; and the Contractor shall fully comply with the Contract 
Documents at no increase in Contract Sum or Contract Time.   
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1.5 DELIVERY, STORAGE, AND HANDLING 
 
A. Packaged Materials:  Deliver packaged materials in containers showing weight, 

analysis, and name of manufacturer.  Protect materials from deterioration during 
delivery and while stored at site. 

 
B. Seed:  Deliver seed in original sealed, labeled, and undamaged containers. 

 
 
1.6 PROJECT CONDITIONS 

 
A. Utilities:  Determine location of above grade and underground utilities and perform 

work in a manner which will avoid damage.  Hand excavate, as required.  Maintain 
grade stakes until removal is mutually agreed upon by parties concerned. 

 
B. Excavation:  When conditions detrimental to plant growth are encountered, such as 

rubble fill, adverse drainage conditions, or obstructions, notify Architect before planting. 
 
 
1.7 COORDINATION AND SCHEDULING 

 
A. Coordinate installation of planting materials during normal planting seasons for each 

type of plant material required. 
 
 
1.8 WARRANTY 

 
A. General Warranty:  The special warranty specified in this Article shall not deprive the 

Owner of other rights the Owner may have under other provisions of the Contract 
Documents and shall be in addition to, and run concurrent with, other warranties made 
by the Contractor under requirements of the Contract Documents. 

 
B. Special Warranty:  Warrant the following living planting materials for a period of one 

year after date of Substantial Completion, against defects including death and 
unsatisfactory growth, except for defects resulting from lack of adequate maintenance, 
neglect, or abuse by Owner, abnormal weather conditions unusual for warranty period, 
or incidents that are beyond Contractor's control. 
 
1. Grass. 

 
 
1.9 LAWN MAINTENANCE 

 
A. Begin maintenance of lawns immediately after each area is planted and continue until 

acceptable lawn is established, but for not less than the following periods: 
 
1. Seeded Lawns:  60 days after date of Substantial Completion. 
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a. When full maintenance period has not elapsed before end of planting 
season, or if lawn is not fully established at that time, continue 
maintenance during next planting season. 

 
B. Maintain and establish lawns by watering, fertilizing, weeding, mowing, trimming, 

replanting, and other operations.  Roll, regrade, and replant bare or eroded areas and 
remulch to produce a uniformly smooth lawn. 

 
C. Watering:  Provide and maintain temporary piping, hoses, and lawn-watering 

equipment to convey water from sources and to keep lawns uniformly moist to a depth 
of 4 inches. 
 
1. Water lawn at the minimum rate of 1 inch per week. 

 
D. Mow lawns as soon as there is enough top growth to cut with mower set at specified 

height for principal species planted.  Repeat mowing as required to maintain specified 
height without cutting more than 40 percent of the grass height.  Remove no more than 
40 percent of grass-leaf growth in initial or subsequent mowings.  Do not delay mowing 
until grass blades bend over and become matted.  Do not mow when grass is wet. 

 
E. Postfertilization:  Apply fertilizer to lawn after first mowing and when grass is dry. 

 
1. Use fertilizer that will provide actual nitrogen of at least 1 lb per 1000 sq. ft. of 

lawn area. 
 
PART 2 - PRODUCTS 
 
2.1 GRASS MATERIALS 

 
A. Grass Seed:  Fresh, clean, dry, new-crop seed complying with the Association of 

Official Seed Analysts' "Rules for Testing Seeds" for purity and germination tolerances. 
 
 
1. Seed Mixture:  Provide seed of grass species and varieties, proportions by 

weight, and minimum percentages of purity, germination, and maximum 
percentage of weed seed as indicated on Schedules at the end of this Section. 

 
2.2 TOPSOIL 

 
A. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, 4 percent organic material minimum, free 

of stones 1 inch or larger in any dimension, and other extraneous materials harmful to 
plant growth. 
 
1. Topsoil Source:  Reuse surface soil stockpiled on the site.  Verify suitability of 

surface soil to produce topsoil meeting requirements and amend when 
necessary.  Supplement with imported topsoil when quantities are insufficient.  
Clean topsoil of roots, plants, sods, stones, clay lumps, and other extraneous 
materials harmful to plant growth. 
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2.3 SOIL AMENDMENTS 

 
A. Lime:  ASTM C 602, Class T, agricultural limestone containing a minimum 80 percent 

calcium carbonate equivalent, with a minimum 99 percent passing a No. 8 sieve and a 
minimum 75 percent passing a No. 60 sieve. 

 
B. Aluminum Sulfate:  Commercial grade, unadulterated. 
 
C. Sand:  Clean, washed, natural or manufactured sand, free of toxic materials. 
 
D. Perlite:  Horticultural perlite, soil amendment grade. 
 
E. Peat Humus:  Finely divided or granular texture, with a pH range of 6 to 7.5, composed 

of partially decomposed moss peat (other than sphagnum), peat humus, or reed-sedge 
peat. 

 
F. Sawdust or Ground-Bark Humus:  Decomposed, nitrogen-treated, of uniform texture, 

free of chips, stones, sticks, soil, or toxic materials. 
 
1. When site treated, mix with at least 0.15 lb of ammonium nitrate or 0.25 lb of 

ammonium sulfate per cu. ft. of loose sawdust or ground bark. 
 
G. Manure:  Well-rotted, unleached stable or cattle manure containing not more than 25 

percent by volume of straw, sawdust, or other bedding materials; free of toxic 
substances, stones, sticks, soil, weed seed, and material harmful to plant growth. 

 
H. Herbicides:  EPA registered and approved, of type recommended by manufacturer. 
 
I. Water:  Potable. 

 
 
2.4 FERTILIZER 

 
A. Bonemeal:  Commercial, raw, finely ground; minimum of 4 percent nitrogen and 20 

percent phosphoric acid. 
 
B. Superphosphate:  Commercial, phosphate mixture, soluble; minimum of 20 percent 

available phosphoric acid. 
 
C. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, 

consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic 
sources of urea-form, phosphorous, and potassium in the following composition: 
 
1. Composition:  1 lb per 1000 sq. ft. of actual nitrogen, 4 percent phosphorous, and 

2 percent potassium, by weight. 
 
2. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended 

in soil reports from a qualified soil-testing agency. 
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D. Slow-Release Fertilizer:  Granular fertilizer consisting of 50 percent water-insoluble 

nitrogen, phosphorus, and potassium in the following composition: 
 
1. Composition:  10 percent nitrogen, 10 percent phosphorous, and 10 percent 

potassium, by weight. 
 
 
2.5 MULCHES 

 
A. Organic Mulch:  Organic mulch, free from deleterious materials and suitable as a top 

dressing of trees and shrubs, consisting of one of the following: 
 
1. Type:  Shredded hardwood. 
2. Type:  Ground or shredded bark. 
3. Type:  Pine straw. 
4. Type:  Salt hay or threshed straw. 
5. Type:  Wood and bark chips. 
6. Type:  Pine needles. 
7. Type:  Peanut, pecan, and cocoa-bean shells. 

 
B. Asphalt Emulsion Tackifier:  Asphalt emulsion, ASTM D 977, Grade SS-1, nontoxic and 

free of plant growth- or germination-inhibitors. 
 
C. Nonasphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch manufacturer 

for slurry application, nontoxic and free of plant growth- or germination-inhibitors. 
 
 
2.6 WEED-CONTROL BARRIERS 

 
A. Sheet Polyethylene:  Black, 0.006-inch minimum thickness. 
 
B. Nonwoven Fabric:  Polypropylene or polyester fabric, 3 oz. per sq. yd. minimum. 
 
C. Composite Fabric:  Woven, needle-punched polypropylene substrate bonded to a 

nonwoven polypropylene fabric, 4.8 oz. per sq. yd. 
 
 
2.7 EROSION-CONTROL MATERIALS 

 
A. Blankets:  Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed in a 

photodegradable plastic mesh.  Include manufacturer's recommended steel wire 
staples, 6 inches long. 

 
B. Fiber Mesh:  Biodegradable twisted jute or spun-coir mesh, 0.92 lb per sq. yd. 

minimum, with 50 to 65 percent open area.  Include manufacturer's recommended 
steel wire staples, 6 inches long. 
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PART 3 - EXECUTION 
 
3.1 EXAMINATION 

 
A. Examine areas to receive landscaping for compliance with requirements and for 

conditions affecting performance of work of this Section.  Do not proceed with 
installation until unsatisfactory conditions have been corrected. 

 
 
3.2 PLANTING SOIL PREPARATION 

 
A. Before mixing, clean topsoil of roots, plants, sods, stones, clay lumps, and other 

extraneous materials harmful to plant growth. 
 
B. Mix soil amendments and fertilizers with topsoil at rates indicated.  Delay mixing 

fertilizer if planting does not follow placing of planting soil within a few days. 
 

C. For planting lawns, mix planting soil either prior to planting or apply on surface of 
topsoil and mix thoroughly before planting. 
 
1. Mix lime with dry soil prior to mixing fertilizer.  Prevent lime from contacting roots 

of acid-tolerant plants. 
 
 
3.3 LAWN PLANTING PREPARATION 

 
A. Limit subgrade preparation to areas that will be planted in the immediate future. 
 
B. Loosen subgrade to a minimum depth of 4 inches.  Remove stones larger than 1-1/2 

inches in any dimension and sticks, roots, rubbish, and other extraneous materials. 
 
C. Spread planting soil mixture to depth required to meet thickness, grades, and 

elevations shown, after light rolling and natural settlement.  Do not spread if planting 
soil or subgrade is frozen. 
 
1. Place approximately 1/2 the thickness of planting soil mixture required.  Work 

into top of loosened subgrade to create a transition layer and then place 
remainder of planting soil mixture. 

 
D. Preparation of Unchanged Grades:  Where lawns are to be planted in areas unaltered 

or undisturbed by excavating, grading, or surface soil stripping operations, prepare soil 
as follows: 
 
1. Where grass cannot be reconditioned, remove and dispose of existing grass, 

vegetation, and turf damaged during construction activities.  Do not turn over into 
soil being prepared for lawns. 
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2. Till surface soil to a depth of at least 6 inches.  Apply required soil amendments 
and initial fertilizers and mix thoroughly into top 4 inches of soil.  Trim high areas 
and fill in depressions.  Till soil to a homogenous mixture of fine texture. 

 
3. Clean surface soil of roots, plants, sods, stones, clay lumps, and other 

extraneous materials harmful to plant growth. 
 
4. Remove waste material, including grass, vegetation, and turf, and legally dispose 

of it off the Owner's property. 
 
E. Grade lawn and grass areas to a smooth, even surface with loose, uniformly fine 

texture.  Roll and rake, remove ridges, and fill depressions to meet finish grades.  Limit 
fine grading to areas that can be planted in the immediate future.  Remove trash, 
debris, stones larger than 1-1/2 inches in any dimension, and other objects that may 
interfere with planting or maintenance operations. 

 
F. Moisten prepared lawn areas before planting when soil is dry.  Water thoroughly and 

allow surface to dry before planting.  Do not create muddy soil. 
 
G. Restore prepared areas if eroded or otherwise disturbed after fine grading and before 

planting. 
 
 
3.4 MULCHING 

 
A. Mulch backfilled surfaces of pits, trenches, planted areas, and other areas indicated. 
 
B. Weed-Control Barriers:  Install the following weed-control barriers according to 

manufacturer's recommendations, before mulching.  Completely cover area to be 
mulched, lapping edges a minimum of 6 inches. 
 
1. Material and Seam Treatment:  Sheet polyethylene with seams taped. 

 
C. Organic Mulch:  Apply the following average thickness of organic mulch and finish level 

with adjacent finish grades.  Do not place mulch against trunks or stems. 
 
1. Thickness:  2 inches. 

 
 
3.5 SEEDING NEW LAWNS 

 
A. Sow seed with a spreader or a seeding machine.  Do not broadcast or drop seed when 

wind velocity exceeds 5 mph.  Evenly distribute seed by sowing equal quantities in 2 
directions at right angles to each other. 
 
1. Do not use wet seed or seed that is moldy or otherwise damaged in transit or 

storage. 
 
B. Sow seed per the drawings. 



 

McMillan Pazdan Smith Architecture 
MPS Project No. 020420.00 
 

Spartanburg District Five 
James F. Byrnes High School 

Phase 2 Academic Wing Addition 
Duncan, South Carolina 

 

  
 

 

 

 

 SECTION 32 92 00 - GRASSING  
Page 9 of 11 

 

 
C. Rake seed lightly into top 1/8 inch of topsoil, roll lightly, and water with fine spray. 
 
D. Protect seeded areas with slopes less than 1:6 against erosion by mechanically 

spreading straw mulch after completion of seeding operations.  Spread uniformly at a 
minimum rate of 2 tons per acre to form a continuous blanket 1-1/2 inches loose depth 
over seeded areas.  . 
 
1. Anchor straw mulch by crimping into topsoil by suitable mechanical equipment. 

 
 
3.6 HYDROSEEDING NEW LAWNS 

 
A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using equipment 

specifically designed for hydroseed application.  Continue mixing until uniformly 
blended into homogenous slurry suitable for hydraulic application. 
 
1. Mix slurry with nonasphaltic tackifier. 

 
 
3.7 RECONDITIONING LAWNS 

 
A. Recondition existing lawn areas damaged by Contractor's operations, including storage 

of materials or equipment and movement of vehicles.  Also recondition lawn areas 
where settlement or washouts occur or where minor regrading is required.  Remove all 
ruts and other traces of activity and restore to a condition ready for grassing.   

 
B. Remove sod and vegetation from diseased or unsatisfactory lawn areas; do not bury 

into soil.  Remove topsoil containing foreign materials resulting from Contractor's 
operations, including oil drippings, fuel spills, stone, gravel, and other construction 
materials, and replace with new topsoil. 

 
C. Where substantial lawn remains, mow, dethatch, core aerate, and rake.  Remove 

weeds before seeding.  Where weeds are extensive, apply selective herbicides as 
required.  Do not use pre-emergence herbicides. 

 
D. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, 

and turf, and legally dispose of it off the Owner's property. 
 
E. Till stripped, bare, and compacted areas thoroughly to a depth of 6 inches. 
 
F. Apply required soil amendments and initial fertilizers and mix thoroughly into top 4 

inches of soil.  Provide new planting soil as required to fill low spots and meet new 
finish grades. 

 
G. Apply seed and protect with straw mulch as required for new lawns. 
 
H. Water newly planted areas and keep moist until new grass is established. 
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3.8 CLEANUP AND PROTECTION 

 
A. During landscaping, keep pavements clean and work area in an orderly condition. 
 
B. Protect landscaping from damage due to landscape operations, operations by other 

contractors and trades, and trespassers.  Maintain protection during installation and 
maintenance periods.  Treat, repair, or replace damaged landscape work as directed. 

 
 
3.9 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

 
A. Disposal:  Remove surplus soil and waste material, including excess subsoil, 

unsuitable soil, trash, and debris, and legally dispose of it off the Owner's property. 
 
 
3.10 SEED MIXTURES SCHEDULE 
 

 
A. Full-Sun Mixture:  Provide certified grass-seed blends or mixes, proportioned by 

weight, as follows: 
 
Proportion Name Min. 

Pct. 
Germ. 

Min. Pct. 
Pure Sd. 

Max. Pct. 
Weed Sd. 

     
100 pct. Bermudagrass 80 85 0.50 
 (Cynodon dactylon)    

 
 
B. Sun and Partial Shade:  Provide certified grass-seed blends or mixes, proportioned by 

weight, as follows: 
 
Proportion Name Min. 

Pct. 
Germ. 

Min. Pct. 
Pure Sd. 

Max. Pct. 
Weed Sd. 

     
50 pct. Kentucky bluegrass 80 85 0.50 
 (Poa pratensis)    
30 pct. Chewings red fescue 85 98 0.50 
 (Festuca rubra variety)    
10 pct. Perennial rye grass 90 98 0.50 
 (Lolium perenne)    
10 pct. Redtop 85 92 1.00 
 (Agrostis alba) 
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C. Heavy Shade:  Provide certified grass-seed blends or mixes, proportioned by weight, 
as follows: 
 
Proportion Name Min. 

Pct. 
Germ. 

Min. Pct. 
Pure Sd. 

Max. Pct. 
Weed Sd. 

     
50 pct. Chewings red fescue 85 98 0.50 
 (Festuca rubra variety)    
35 pct. Rough bluegrass 80 85 1.00 
 (Poa trivialis)    
15 pct. Redtop 85 92 1.00 
 (Agrostis alba)    

 
 
END OF SECTION 32 92 00 
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SECTION 32 92 01 –TEMPORARY GRASS  
 
PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 
 
1.2 SUMMARY 

 
A. This Section includes installing temporary grass as indicated on the Drawings.  
 
B. Related Sections:  The following Sections contain requirements that relate to this 

Section: 
 

1.3 SUBMITTALS 
 
A. General:  Submit each item in this Article according to the Conditions of the Contract 

and Division 1 Specification Sections. 
 

1. Division 31 Section "Site Clearing" for protection of existing trees and planting, 
topsoil stripping and stockpiling, and site clearing. 

 
2. Division 31 Section "Earthwork" for excavation, filling, rough grading, and 

subsurface aggregate drainage and drainage backfill. 
 
B. Product certificates signed by manufacturers certifying that their products comply with 

specified requirements. 
 
1. Manufacturer's certified analysis for standard products. 
 
2. Analysis for other materials by a recognized laboratory made according to 

methods established by the Association of Official Analytical Chemists, where 
applicable. 

 
C. Certification of grass seed from seed vendor for each grass-seed mixture stating the 

botanical and common name and percentage by weight of each species and variety, 
and percentage of purity, germination, and weed seed.  Include the year of production 
and date of packaging. 

 
D. Samples of each of the following: 

 
1. 5 lb of mineral mulch for each color and texture of stone required for Project, in 

labeled plastic bags. 
 
2. Edging materials and accessories to verify color selected. 
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E. Qualification data for firms and persons specified in the "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include lists of completed projects with 
project names and addresses, names and address of architects and owners, and other 
information specified. 

 
F. Material test reports from qualified independent testing agency indicating and 

interpreting test results relative to compliance of the following materials with 
requirements indicated. 

 
1.4 DELIVERY, STORAGE, AND HANDLING 

 
A. Packaged Materials:  Deliver packaged materials in containers showing weight, 

analysis, and name of manufacturer.  Protect materials from deterioration during 
delivery and while stored at site. 

 
B. Seed:  Deliver seed in original sealed, labeled, and undamaged containers. 

 
1.5 COORDINATION AND SCHEDULING 

 
A. Coordinate installation of planting materials during normal planting seasons for each 

type of plant material required. 
 
1.6 GRASS MAINTENANCE 

 
A. Begin maintenance of grass immediately after each area is planted and continue until 

acceptable grass is established, but for not less than the following periods: 
 

B. Maintain and establish grass by watering, fertilizing, weeding, mowing, trimming, 
replanting, and other operations.  Roll, regrade, and replant bare or eroded areas and 
remulch to produce a uniformly smooth grass. 

 
C. Watering:  Provide and maintain temporary piping, hoses, and grass watering 

equipment to convey water from sources and to keep grass uniformly moist.   
 
D. Mow grass as soon as there is enough top growth to cut with mower set at specified 

height for principal species planted.  Repeat mowing as required to maintain specified 
height without cutting more than 40 percent of the grass height.  Remove no more than 
40 percent of grass-leaf growth in initial or subsequent mowings.  Do not delay mowing 
until grass blades bend over and become matted.  Do not mow when grass is wet. 

 
E. Post fertilization:  Apply fertilizer to grass after first mowing and when grass is dry. 

 
1. Use fertilizer that will provide actual nitrogen of at least 1 lb per 1000 sq. ft. of 

grass area. 
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PART 2 - PRODUCTS 
 
2.1 GRASS MATERIALS 

 
A. Grass Seed:  Fresh, clean, dry, new-crop seed complying with the Association of 

Official Seed Analysts' "Rules for Testing Seeds" for purity and germination tolerances. 
 
 
1. Seed Mixture:  Provide seed of grass species and varieties, proportions by 

weight, and minimum percentages of purity, germination, and maximum 
percentage of weed seed as indicated on Schedules at the end of this Section. 

 
2.2 TOPSOIL 

 
A. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, 4 percent organic material minimum, free 

of stones 1 inch or larger in any dimension, and other extraneous materials harmful to 
plant growth. 
 
1. Topsoil Source:  Reuse surface soil stockpiled on the site.  Verify suitability of 

surface soil to produce topsoil meeting requirements and amend when 
necessary.  Supplement with imported topsoil when quantities are insufficient.  
Clean topsoil of roots, plants, sods, stones, clay lumps, and other extraneous 
materials harmful to plant growth. 

 
2.3 SOIL AMENDMENTS 

 
A. Lime:  ASTM C 602, Class T, agricultural limestone containing a minimum 80 percent 

calcium carbonate equivalent, with a minimum 99 percent passing a No. 8 sieve and a 
minimum 75 percent passing a No. 60 sieve. 

 
2.4 FERTILIZER 

 
A. Bone meal:  Commercial, raw, finely ground; minimum of 4 percent nitrogen and 20 

percent phosphoric acid. 
 
B. Superphosphate:  Commercial, phosphate mixture, soluble; minimum of 20 percent 

available phosphoric acid. 
 
C. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, 

consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic 
sources of urea-form, phosphorous, and potassium in the following composition: 
 
1. Composition:  1 lb per 1000 sq. ft. of actual nitrogen, 4 percent phosphorous, and 

2 percent potassium, by weight. 
 
2. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended 

in soil reports from a qualified soil-testing agency. 
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D. Slow-Release Fertilizer:  Granular fertilizer consisting of 50 percent water-insoluble 
nitrogen, phosphorus, and potassium in the following composition: 
 
1. Composition:  10 percent nitrogen, 10 percent phosphorous, and 10 percent 

potassium, by weight. 
 
2.5 EROSION-CONTROL MATERIALS 

 
A. Blankets:  Biodegradable pine straw, or pine needles.  

 
 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 

 
A. Examine areas that are to receive temporary grassing to ensure that they are suitable 

for seeding.   Do not proceed with installation until unsatisfactory conditions have been 
corrected. 

 
3.2 PLANTING SOIL PREPARATION 

 
A. Recondition existing grass areas damaged by Contractor's operations, including 

storage of materials or equipment and movement of vehicles.  Also recondition grass 
areas where settlement or washouts occur or where minor regrading is required.  
Remove all ruts and other traces of activity and restore to a condition ready for 
grassing.   

 
B. Prepare areas as follows:  
 

1. Grade grass areas to a smooth, even surface with loose, uniformly fine texture.  
Roll and rake, remove ridges, and fill depressions to meet finish grades.  Limit 
fine grading to areas that can be planted in the immediate future.  Remove trash, 
debris, stones larger than 1-1/2 inches in any dimension, and other objects that 
may interfere with planting or maintenance operations. 

 
2. Remove sod and vegetation; do not bury into soil.  Remove topsoil containing 

foreign materials resulting from Contractor's operations, including oil drippings, 
fuel spills, stone, gravel, and other construction materials, and replace with new 
topsoil. 
 
a. Remove waste and foreign materials, including weeds, soil cores, grass, 

vegetation, and turf, and legally dispose of it off the Owner's property. 
 
5. Till surface soil to a depth of at least 6 inches.  Apply required soil amendments 

and initial fertilizers and mix thoroughly into top 4 inches of soil.  Trim high areas 
and fill in depressions.  Till soil to a homogenous mixture of fine texture. 

 
6. Before mixing seed, clean topsoil of roots, plants, sods, stones, clay lumps, and 

other extraneous materials harmful to plant growth. 
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7. Mix soil amendments and fertilizers with topsoil at rates indicated.  Delay mixing 

fertilizer if planting does not follow placing of planting soil within a few days. 
 

8. Mix planting soil either prior to planting or apply on surface of topsoil and mix 
thoroughly before planting. 

 
a. Mix lime with dry soil prior to mixing fertilizer.  Prevent lime from contacting 

roots of acid-tolerant plants. 
 

9. Limit subgrade preparation to areas that will be planted in the immediate future. 
 
10. Loosen subgrade to a minimum depth of 4 inches.  Remove stones larger than 1-

1/2 inches in any dimension and sticks, roots, rubbish, and other extraneous 
materials. 
a. Clean surface soil of roots, plants, sods, stones, clay lumps, and other 

extraneous materials harmful to plant growth. 
 
b. Remove waste material, including grass, vegetation, and turf, and legally 

dispose of it off the Owner's property. 
 
11. Spread planting soil mixture to depth required to meet original thickness, grades, 

and after light rolling and natural settlement.  Do not spread if planting soil or 
subgrade is frozen. 

 
a. Place approximately 1/2 the thickness of planting soil mixture required.  

Work into top of loosened subgrade to create a transition layer and then 
place remainder of planting soil mixture. 

 
b. Restore prepared areas if eroded or otherwise disturbed after fine grading 

and before planting. 
 

12. Moisten prepared grassing areas before planting when soil is dry.  Water 
thoroughly and allow surface to dry before planting.  Do not create muddy soil. 

 
3.3 SEEDING  

 
A. Sow seed with a spreader or a seeding machine.  Do not broadcast or drop seed when 

wind velocity exceeds 5 mph.  Evenly distribute seed by sowing equal quantities in 2 
directions at right angles to each other. 
 
1. Do not use wet seed or seed that is moldy or otherwise damaged in transit or 

storage. 
 
B. Rake seed lightly into top 1/8 inch of topsoil, roll lightly, and water with fine spray. 
 
C. Protect seeded areas with slopes less than 1:6 against erosion by spreading straw 

mulch after completion of seeding operations.  Spread uniformly at a minimum rate of 2 
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tons per acre to form a continuous blanket 1-1/2 inches loose depth over seeded 
areas.  Spread by hand, blower, or other suitable equipment. 
 
1. Anchor straw mulch by crimping into topsoil by suitable mechanical equipment. 

 
 
3.4 HYDROSEEDING  

 
A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using equipment 

specifically designed for hydroseed application.  Continue mixing until uniformly 
blended into homogenous slurry suitable for hydraulic application. 
 
1. Mix slurry with nonasphaltic tackifier. 

 
 
3.5 CLEANUP AND PROTECTION 

 
A. During grassing, keep pavements clean and work area in an orderly condition. 
 
B. Protect landscaping from damage due to grassing operations, operations by other 

contractors and trades, and trespassers.  Maintain protection during installation and 
maintenance periods.  Treat, repair, or replace damaged landscape work as directed. 

 
 
3.6 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

 
A. Disposal:  Remove surplus soil and waste material, including excess subsoil, 

unsuitable soil, trash, and debris, and legally dispose of it off the Owner's property. 
3.7 SEED MIXTURES SCHEDULE 

 
A. Provide a seed mixture as indicated on the Drawings.  If not indicated, then comply 

with the following schedule:  
 

 
B. Full-Sun Mixture:  Provide certified grass-seed blends or mixes, proportioned by 

weight, as follows: 
Proportion Name Min. 

Pct. 
Germ. 

Min. Pct. 
Pure Sd. 

Max. Pct. 
Weed Sd. 

     
100 pct. Bermudagrass 80 85 0.50 
 (Cynodon dactylon)    
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C. Sun and Partial Shade:  Provide certified grass-seed blends or mixes, proportioned by 

weight, as follows: 
Proportion Name Min. 

Pct. 
Germ. 

Min. Pct. 
Pure Sd. 

Max. Pct. 
Weed Sd. 

     
50 pct. Kentucky bluegrass 80 85 0.50 
 (Poa pratensis)    
30 pct. Chewings red fescue 85 98 0.50 
 (Festuca rubra variety)    
10 pct. Perennial rye grass 90 98 0.50 
 (Lolium perenne)    
10 pct. Redtop 85 92 1.00 
 (Agrostis alba)    

 
D. Heavy Shade:  Provide certified grass-seed blends or mixes, proportioned by weight, 

as follows: 
Proportion Name Min. 

Pct. 
Germ. 

Min. Pct. 
Pure Sd. 

Max. Pct. 
Weed Sd. 

     
50 pct. Chewings red fescue 85 98 0.50 
 (Festuca rubra variety)    
35 pct. Rough bluegrass 80 85 1.00 
 (Poa trivialis)    
15 pct. Redtop 85 92 1.00 
 (Agrostis alba)    

 
END OF SECTION 32 92 00 
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SECTION 33 25 10 - WATER DISTRIBUTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and 
Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes water-distribution piping and specialties outside the building for 
the following:  

1. Water services  
2. Fire-service mains  

1.3 DEFINITIONS 

A. Fire-Service Main:  Exterior fire-suppression-water piping. 

B. Water Service:  Exterior domestic-water piping. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Piping specialties. 
2. Valves and accessories. 
3. Water meters and accessories. 
4. Backflow preventers and assemblies. 
5. Vaults. 
6. Fire hydrants. 
7. Fire department connections. 
8. Alarm devices. 

B. Shop Drawings:  For the following: 

1. Precast concrete vaults, including frames and covers, ladders, and drains. 

C. Field Quality-Control Test Reports:  From Contractor. 

D. Operation and Maintenance Data:  For specialties to include in emergency, operation, 
and maintenance manuals.  In addition to items specified in Division 1 Section.  
Include the following: 
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1. Water meters. 
2. Valves. 
3. Backflow preventers. 
4. Vaults. 
5. Fire hydrants. 

1.5 QUALITY ASSURANCE 

A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of 
piping and specialties and are based on the specific system indicated.  Refer to 
Division 1 Section "Product Requirements." 

B. Regulatory Requirements: 

1. Comply with requirements of utility company supplying water.  Include tapping 
of water mains and backflow prevention. 

2. Comply with standards of authorities having jurisdiction for potable-water-
service piping, including materials, installation, testing, and disinfection. 

3. Comply with standards of authorities having jurisdiction for fire-suppression 
water-service piping, including materials, hose threads, installation, and testing. 

C. Piping materials shall bear label, stamp, or other markings of specified testing 
agency. 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having 
jurisdiction, and marked for intended use. 

E. Comply with FM's "Approval Guide" or UL's "Fire Protection Equipment Directory" for 
fire-service-main products. 

F. NFPA Compliance:  Comply with NFPA 24 for materials, installations, tests, flushing, 
and valve and hydrant supervision for fire-service-main piping for fire suppression. 

G. NSF Compliance: 
1. Comply with NSF 61 for materials for water-service piping and specialties for 

domestic water. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport:  Prepare valves, including fire hydrants, according to the 
following: 

1. Ensure that valves are dry and internally protected against rust and corrosion. 
2. Protect valves against damage to threaded ends and flange faces. 
3. Set valves in best position for handling.  Set valves closed to prevent rattling. 
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B. During Storage:  Use precautions for valves, including fire hydrants, according to the 
following: 

1. Do not remove end protectors unless necessary for inspection; then reinstall for 
storage. 

2. Protect from weather.  Store indoors and maintain temperature higher than 
ambient dew-point temperature.  Support off the ground or pavement in 
watertight enclosures when outdoor storage is necessary. 

C. Handling:  Use sling to handle valves and fire hydrants if size requires handling by 
crane or lift.  Rig valves to avoid damage to exposed parts.  Do not use handwheels 
or stems as lifting or rigging points. 

D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, 
storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, 
debris, and moisture. 

E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed 
structural capacity of floor when storing inside. 

F. Protect flanges, fittings, and specialties from moisture and dirt. 

G. Store plastic piping protected from direct sunlight.  Support to prevent sagging and 
bending. 

1.7 PROJECT CONDITIONS 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or 
others unless permitted under the following conditions and then only after arranging 
to provide temporary utility services according to requirements indicated: 

1. Notify Architect not less than two days in advance of proposed utility 
interruptions. 

2. Do not proceed with utility interruptions without Architect's written permission. 

1.8 COORDINATION 

A. Coordinate connection to water main with utility company. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 
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1. Available Products:  Subject to compliance with requirements, products that 
may be incorporated into the Work include, but are not limited to, the products 
specified. 

2. Products:  Subject to compliance with requirements, provide one of the 
products specified. 

3. Manufacturers:  Subject to compliance with requirements, provide products by 
the manufacturers specified. 

2.2 PIPING MATERIALS 

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and 
joining materials. 

2.3 DUCTILE-IRON PIPE AND FITTINGS 

A. Mechanical-Joint, Ductile-Iron Pipe:  AWWA C151, with mechanical-joint, bell- and 
plain-spigot end unless grooved or flanged ends are indicated. 

1. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron 
standard pattern or AWWA C153, ductile-iron compact pattern. 

a. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, 
rubber gaskets, and steel bolts. 

B. Push-on-Joint, Ductile-Iron Pipe:  AWWA C151, with push-on-joint, bell- and plain-
spigot end unless grooved or flanged ends are indicated. 

1. Push-on-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron 
standard pattern or AWWA C153, ductile-iron compact pattern. 

a. Gaskets:  AWWA C111, rubber. 

C. Ductile-Iron Flexible Expansion Joints:  Compound, ductile-iron fitting with 
combination of flanged and mechanical-joint ends complying with AWWA C110 or 
AWWA C153.  Include two gasketed ball-joint sections and one or more gasketed 
sleeve sections.  Assemble components for offset and expansion indicated.  Include 
AWWA C111, ductile-iron glands, rubber gaskets, and steel bolts. 

D. Ductile-Iron Deflection Fittings:  Compound, ductile-iron coupling fitting with sleeve 
and flexing sections for up to 20-degree deflection, gaskets, and restrained-joint ends 
complying with AWWA C110 or AWWA C153.  Include AWWA C111, ductile-iron 
glands, rubber gaskets, and steel bolts. 

E. Ductile-Iron Expansion Joints:  Three-piece, ductile-iron assembly consisting of 
telescoping sleeve with gaskets and restrained-type, ductile-iron, bell-and-spigot end 
sections complying with AWWA C110 or AWWA C153.  Select and assemble 
components for expansion indicated.  Include AWWA C111, ductile-iron glands, 
rubber gaskets, and steel bolts. 
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2.4 JOINING MATERIALS 

A. Transition Couplings: 

1. Underground Piping, NPS 1-1/2 (DN 40) and Smaller:  Manufactured fitting or 
coupling same size as, with pressure rating at least equal to and ends 
compatible with, piping to be joined. 

2. Underground Piping, NPS 2 (DN 50) and Larger:  AWWA C219, metal, sleeve-
type coupling same size as, with pressure rating at least equal to and ends 
compatible with, piping to be joined. 

3. Aboveground Piping:  Pipe fitting same size as, with pressure rating at least 
equal to and ends compatible with, piping to be joined. 

B. Brazing Filler Metals:  AWS A5.8, BCuP Series. 

C. Soldering Flux:  ASTM B 813, water-flushable type. 

D. Solder Filler Metal:  ASTM B 32, lead-free type with 0.20 percent maximum lead 
content. 

2.5 CORROSION-PROTECTION ENCASEMENT FOR PIPING 

A. Encasement for Underground Metal Piping:  ASTM A 674 or AWWA C105, PE film, 
0.008-inch minimum thickness, tube or sheet. 

2.6 GATE VALVES 

A. AWWA, Cast-Iron Gate Valves: 

1. Manufacturers: 

a. American AVK Co.; Valves & Fittings Div. 
b. American Cast Iron Pipe Co.; American Flow Control Div. 
c. American Cast Iron Pipe Co.; Waterous Co. Subsidiary. 
d. Crane Co.; Crane Valve Group; Stockham Div. 
e. East Jordan Iron Works, Inc. 
f. Grinnell Corporation; Mueller Co.; Water Products Div. 
g. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 
h. McWane, Inc.; Kennedy Valve Div. 
i. McWane, Inc.; Tyler Pipe; Utilities Div. 
j. NIBCO INC. 
k. United States Pipe and Foundry Company. 

l.  

2. Nonrising-Stem, Resilient-Seated Gate Valves:  AWWA C509, gray- or ductile-
iron body and bonnet; with bronze or gray- or ductile-iron gate, resilient seats, 
bronze stem, and stem nut. 
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a. Minimum Working Pressure:  200 psi. 
b. End Connections:  Mechanical joint. 
c. Interior Coating:  Complying with AWWA C550. 

2.7 GATE VALVE ACCESSORIES AND SPECIALTIES 

A. Tapping-Sleeve Assemblies:  Comply with MSS SP-60.  Include sleeve and valve 
compatible with drilling machine. 

1. Available Manufacturers: 

a. American Cast Iron Pipe Co.; Waterous Co. Subsidiary. 
b. East Jordan Iron Works, Inc. 
c. Grinnell Corporation; Mueller Co.; Water Products Div. 
d. International Piping Services Company. 
e. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 
f. McWane, Inc.; Kennedy Valve Div. 
g. McWane, Inc.; M & H Valve Company Div. 
h. United States Pipe and Foundry Company. 

2. Tapping Sleeve:  Cast- or ductile-iron or stainless steel, two-piece bolted sleeve 
with flanged outlet for new branch connection.  Include sleeve matching size 
and type of pipe material being tapped and with recessed flange for branch 
valve. 

3. Valve:  AWWA, cast-iron, nonrising-stem, metal resilient-seated gate valve with 
one raised face flange mating tapping-sleeve flange. 

B. Valve Boxes:  Comply with AWWA M44 for cast-iron valve boxes.  Include top 
section, adjustable extension of length required for depth of burial of valve, plug with 
lettering "WATER," bottom section with base of size to fit over valve, and 
approximately 5-inch diameter barrel. 

1. Operating Wrenches:  Steel, tee-handle with one pointed end, stem of length to 
operate deepest buried valve, and socket matching valve operating nut. 

C. Indicator Posts:  UL 789, FM-approved, vertical-type, cast-iron body with operating 
wrench, extension rod, and adjustable cast-iron barrel of length required for depth of 
burial of valve. 

2.8 CHECK VALVES 

A. AWWA Check Valves: 

1. Manufacturers: 

a. American AVK Co.; Valves & Fittings Div. 
b. American Cast Iron Pipe Co.; American Flow Control Div. 
c. Crane Co.; Crane Valve Group; Crane Valves. 
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d. Crane Co.; Crane Valve Group; Stockham Div. 
e. Grinnell Corporation; Mueller Co.; Water Products Div. 
f. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 
g. McWane, Inc.; Kennedy Valve Div. 
h. McWane, Inc.; M & H Valve Company Div. 
i. NIBCO INC. 
j. Valve and Primer Corp. 
k. Watts Industries, Inc.; Water Products Div. 

2. Check Valves:  AWWA C508, swing-check type with 175-psi working-pressure 
rating and resilient seat.  Include interior coating according to AWWA C550 and 
ends to match piping. 

2.9 FREESTANDING FIRE HYDRANTS 

A. Dry-Barrel Fire Hydrants:  AWWA C502, one NPS 4-1/2 (DN 115) and two NPS 2-1/2 
(DN 65) outlets, 5-1/4-inch main valve, drain valve, and NPS 6 (DN 150) mechanical-
joint inlet.  Include interior coating according to AWWA C550.  Hydrant shall have 
cast-iron body, compression-type valve opening against pressure and closing with 
pressure, and 150-psi  minimum working-pressure design. 
1. Manufacturers: 

a. American AVK Co.; Valves & Fittings Div. 
b. American Cast Iron Pipe Co.; American Flow Control Div. 
c. American Cast Iron Pipe Co.; Waterous Co. Subsidiary. 
d. American Foundry Group, Inc. 
e. East Jordan Iron Works, Inc. 
f. Grinnell Corporation; Mueller Co.; Water Products Div. 
g. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 
h. McWane, Inc.; Kennedy Valve Div. 
i. McWane, Inc.; M & H Valve Company Div. 
j. Troy Valve. 
k. United States Pipe and Foundry Company. 

2. Outlet Threads:  NFPA 1963, with external hose thread used by local fire 
department.  Include cast-iron caps with steel chains. 

3. Operating and Cap Nuts:  Pentagon, 1-1/2 inches point to flat. 
4. Direction of Opening:  Open hydrant valve by turning operating nut to left or 

counterclockwise. 
5. Exterior Finish:  Red alkyd-gloss enamel paint, unless otherwise indicated. 

B. Wet-Barrel Fire Hydrants:  AWWA C503, one NPS 4-1/2 (DN 115) and two NPS 2-1/2 
(DN 65) outlets, NPS 6 (DN 150) threaded or flanged inlet, and base section with 
NPS 6 (DN 150) mechanical-joint inlet.  Include interior coating according to 
AWWA C550.  Hydrant shall have 150-psi minimum working-pressure design. 
1. Manufacturers: 

a. American AVK Co.; Valves & Fittings Div. 



McMillan Pazdan Smith Architecture 
MPS Project No. 020420.00 
 

Spartanburg  District Five 
James F. Byrnes High School 

Phase 2 Academic Wing Addition 
Duncan, South Carolina 

 

 SECTION 33 25 10 - WATER DISTRIBUTION 
Page 8 of 14 

b. Grinnell Corporation; Mueller Co.; Water Products Div. 
c. Jones, James Company. 
d. McWane, Inc.; Clow Valve Co. Div. (Corona). 
e. McWane, Inc.; Clow Valve Co. Div. (Oskaloosa). 

2. Outlet Threads:  NFPA 1963, with external hose thread used by local fire 
department.  Include cast-iron caps with steel chains. 

3. Operating and Cap Nuts:  Pentagon, 1-1/2 inches point to flat. 
4. Direction of Opening:  Open hydrant valves by turning operating nut to left or 

counterclockwise. 
5. Exterior Finish:  Red alkyd-gloss enamel paint, unless otherwise indicated. 

2.10 FIRE DEPARTMENT CONNECTIONS 

A. Manufacturers: Contractor to match thread configuration required by local fire 
department. 

1. AFAC, Inc.; Badger Fire Protection. 
2. Elkhart Brass Mfg. Co., Inc. 
3. Fire End & Croker Corporation. 
4. Firematic Sprinkler Devices, Inc. 
5. Grinnell Corporation. 
6. Guardian Fire Equipment, Inc. 
7. Reliable Automatic Sprinkler Co., Inc. 
8. Smith Industries, Inc.; Potter-Roemer Div. 

B. Exposed, Freestanding, Fire Department Connections:  UL 405, cast-bronze body, 
with thread inlets according to NFPA 1963 and matching local fire department hose 
threads, and threaded bottom outlet.  Include lugged caps, gaskets, and chains; 
lugged swivel connection and drop clapper for each hose-connection inlet; 18-inch 
high brass sleeve; and round escutcheon plate. 

1. Connections:  Two NPS 2-1/2 (DN 65) inlets and one NPS 4 outlet. 
2. Inlet Alignment:  Inline 
3. Finish Including Sleeve:  Rough chrome plated. 
4. Escutcheon Plate Marking:  STANDPIPE. 

2.11 ALARM DEVICES 

A. Description:  UL 753, FM approved, of types and sizes to mate and match piping and 
equipment. 

B. Water-Flow Indicators:  Vane-type water-flow detector, rated for 250-psi working 
pressure; designed for horizontal or vertical installation; with 2 single-pole, double-
throw circuit switches to provide isolated alarm and auxiliary contacts, 7 A, 125-V ac 
and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to 
prevent false signals and tamperproof cover that sends signal when cover is 
removed. 
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C. Supervisory Switches:  Single pole, double throw; designed to signal valve in other 
than fully open position. 

D. Pressure Switches:  Single pole, double throw; designed to signal increase in 
pressure. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling. 

3.2 PIPING APPLICATIONS 

A. General:  Use pipe, fittings, and joining methods for piping systems according to the 
following applications. 

B. Transition couplings and special fittings with pressure ratings at least equal to piping 
pressure rating may be used in applications below, unless otherwise indicated. 

C. Do not use flanges, unions, or keyed couplings for underground piping. 

D. Flanges, unions, keyed couplings, and special fittings may be used, instead of joints 
indicated, on aboveground piping and piping in vaults. 

E. Underground Water-Service Piping:  Use the following piping materials for each size 
range: 
1. Option for NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90):  Use NPS 3 and NPS 4 

(DN 80 and DN 100); ductile-iron, push-on-joint pipe; ductile-iron, mechanical-
joint fittings; and mechanical joints. 

2. NPS 4 (DN 100):  Ductile-iron, push-on-joint pipe; ductile-iron, mechanical-joint 
fittings; and mechanical joints. 

3. NPS 5 and NPS 6 (DN 125 and DN 150):  Use NPS 6 (DN 150) ductile-iron, 
mechanical-joint fittings; and mechanical] joints. 

4. NPS 8 (DN 200):  Ductile-iron, [push-on-joint pipe; ductile-iron, mechanical-joint 
fittings; and mechanical joints. 

F. Underground Fire-Service-Main Piping:  Use the following: 
1. NPS 4 to NPS 8 (DN 100 to DN 200):  Ductile-iron, mechanical-joint pipe; 

ductile-iron, mechanical-joint fittings; and mechanical joints. 
2. NPS 10 and NPS 12 (DN 250 and DN 300):  Ductile-iron, mechanical-joint pipe; 

ductile-iron, mechanical-joint fittings; and mechanical joints. 

G. Vault Fire-Service-Main Piping:  Ductile-iron pipe with grooved ends; ductile-iron, 
grooved-end fittings; ductile-iron keyed couplings; and grooved joints. 
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3.3 VALVE APPLICATIONS 

A. General Application:  Use mechanical-joint-end valves for NPS 3 and larger 
underground installation.  Use threaded- or flanged-end valves for installation in 
vaults.  Use UL/FM, nonrising-stem gate valves for installation with indicator posts.  
Use corporation valves and curb valves with ends compatible with piping, for NPS 2 
(DN 50) and smaller installation. 

B. Drawings indicate valve types to be used.  Where specific valve types are not 
indicated, the following requirements apply: 

1. Underground Valves, NPS 3 (DN 80) and Larger:  AWWA, cast-iron, nonrising-
stem, high-pressure, resilient-seated gate valves with valve box. 

2. Underground Valves, NPS 4 (DN 100) and Larger, for Indicator Posts:  UL/FM, 
cast-iron, nonrising-stem gate valves with indicator post. 

3. Use the following for valves in vaults and aboveground: 

a. Gate Valves, NPS 2 (DN 50) and Smaller:  Bronze, rising stem. 
b. Gate Valves, NPS 3 (DN 80) and Larger:  AWWA, cast iron, OS&Y rising 

stem, resilient seated. 
c. Check Valves:  AWWA C508 swing-check valves. 

4. Water-Regulating Valves:  Use for water-service piping in vaults and 
aboveground. 

a. Pressure-Regulating Valves:  To control water pressure. 
b. Flow-Regulating Valves:  To control water flow. 

3.4 JOINT CONSTRUCTION 

A. See Division 2 Section "Utility Materials" for basic piping joint construction. 

B. Make pipe joints according to the following: 

1. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping:  AWWA C600 
and AWWA M41. 

2. Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping:  UL 194. 
3. Ductile-Iron Piping, Grooved Joints:  Cut-groove pipe.  Assemble joints with 

keyed couplings, gaskets, lubricant, and bolts according to coupling 
manufacturer's written instructions. 

3.5 PIPING INSTALLATION 

A. Water-Main Connection:  Arrange with utility company for tap of size and in location 
indicated in water main. 

B. Water-Main Connection:  Tap water main according to requirements of water utility 
company and of size and in location indicated. 
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C. Make connections larger than NPS 2 (DN 50) with tapping machine according to the 
following: 

1. Install tapping sleeve and tapping valve according to MSS SP-60. 
2. Install tapping sleeve on pipe to be tapped.  Position flanged outlet for gate 

valve. 
3. Use tapping machine compatible with valve and tapping sleeve; cut hole in 

main.  Remove tapping machine and connect water-service piping. 
4. Install gate valve onto tapping sleeve.  Comply with MSS SP-60.  Install valve 

with stem pointing up and with valve box. 

D. Make connections NPS 2 (DN 50) and smaller with drilling machine according to the 
following: 

1. Install service-saddle assemblies and corporation valves in size, quantity, and 
arrangement required by utility company standards. 

2. Install service-saddle assemblies on water-service pipe to be tapped.  Position 
outlets for corporation valves. 

3. Use drilling machine compatible with service-saddle assemblies and 
corporation valves.  Drill hole in main.  Remove drilling machine and connect 
water-service piping. 

4. Install corporation valves into service-saddle assemblies. 
5. Install manifold for multiple taps in water main. 
6. Install curb valve in water-service piping with head pointing up and with service 

box. 

E. Comply with NFPA 24 for fire-service-main piping materials and installation. 

1. Install PE corrosion-protection encasement according to ASTM A 674 or 
AWWA C105. 

F. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41. 

1. Install PE corrosion-protection encasement according to ASTM A 674 or 
AWWA C105. 

G. Unless noted otherwise on the drawings, bury piping with depth of cover over top at 
least 36 inches, with top at least 12 inches below level of maximum frost penetration, 
and according to the following: 

1. Under Driveways:  With at least 36 inches cover over top. 
2. Under Railroad Tracks:  With at least 48 inches cover over top. 
3. In Loose Gravelly Soil and Rock:  With at least 12 inches additional cover. 

H. Install piping by tunneling, jacking, or combination of both, under streets and other 
obstructions that cannot be disturbed. 

I. Extend water-service piping and connect to water-supply source and building water 
piping systems at outside face of building wall in locations and pipe sizes indicated. 
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1. Unless noted otherwise on the drawings, terminate water-service piping at a 
distance five feet outside of building wall until building water piping systems are 
installed.  Terminate piping with caps, plugs, or flanges as required for piping 
material.  Make connections to building water piping systems when those 
systems are installed. 

J. Install underground piping with restrained joints at horizontal and vertical changes in 
direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, 
and other supports. 

3.6 ANCHORAGE INSTALLATION 

A. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant 
branches.  Include anchorages for the following piping systems: 

1. Gasketed-Joint, Ductile-Iron, Water-Service Piping:  According to AWWA C600. 
2. Fire-Service-Main Piping:  According to NFPA 24. 

B. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces 
of installed ferrous anchorage devices. 

3.7 VALVE INSTALLATION 

A. AWWA Gate Valves:  Comply with AWWA C600 and AWWA M44.  Install each 
underground valve with stem pointing up and with valve box. 

B. Water-Regulating Valves:  Install in vault or aboveground between shutoff valves.  
Install full-size valved bypass. 

C. Detector Check Valves:  Install in vault or aboveground. 

3.8 FIRE HYDRANT INSTALLATION 

A. General:  Install each fire hydrant with separate gate valve in supply pipe, anchor with 
restrained joints or thrust blocks, and support in upright position. 

B. Wet-Barrel Fire Hydrants:  Install with valve below frost line.  Provide for drainage. 

C. AWWA-Type Fire Hydrants:  Comply with AWWA M17. 

3.9 FIRE DEPARTMENT CONNECTION INSTALLATION 

A. Install fire department connections of types and features indicated. 

B. Install ball drip valves at each check valve for fire department connection to mains. 
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C. Install protective pipe bollards on two sides of each freestanding fire department 
connection.   

3.10 ALARM DEVICE INSTALLATION 

A. General:  Comply with NFPA 24 for devices and methods of valve supervision.  
Underground valves with valve box do not require supervision. 

B. Supervisory Switches:  Supervise valves in open position. 

1. Valves:  Grind away portion of exposed valve stem.  Bolt switch, with plunger in 
stem depression, to OS&Y gate-valve yoke. 

2. Indicator Posts:  Drill and thread hole in upper-barrel section at target plate.  
Install switch, with toggle against target plate, on barrel of indicator post. 

C. Locking and Sealing:  Secure unsupervised valves as follows: 

1. Valves:  Install chain and padlock on open OS&Y gate valve. 
2. Post Indicators:  Install padlock on wrench on indicator post. 

D. Pressure Switches:  Drill and thread hole in exposed barrel of fire hydrant.  Install 
switch. 

E. Water-Flow Indicators:  Install in water-service piping in vault.  Select indicator with 
saddle and vane matching pipe size.  Drill hole in pipe, insert vane, and bolt saddle to 
pipe. 

F. Allow for future connection  of alarm devices to building fire alarm system.   

3.11 CONNECTIONS 

A. Drawings indicate general arrangement of piping and specialties. 

B. Connect water-distribution piping to existing water main. Use tapping sleeve and 
tapping valve 

C. Allow for future connection of water-distribution piping to interior domestic-water and 
fire-suppression piping. 

D. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values.  If manufacturer's torque values are not indicated, use those 
specified in UL 486A and UL 486B. 

3.12 FIELD QUALITY CONTROL 
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A. Piping Tests:  Conduct piping tests before joints are covered and after thrust blocks 
have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test 
pressure to stabilize system.  Use only potable water. 

B. Hydrostatic Tests:  Test at not less than 1-1/2 times working pressure for 2 hours. 

1. Increase pressure in 50-psi increments and inspect each joint between 
increments.  Hold at test pressure for 1 hour; decrease to 0 psi.  Slowly 
increase again to test pressure and hold for 1 more hour.  Maximum allowable 
leakage is 2 quarts per hour per 100 joints.  Remake leaking joints with new 
materials and repeat test until leakage is within allowed limits. 

C. Prepare reports of testing activities. 

3.13 IDENTIFICATION 

A. Install continuous underground detectable warning tape during backfilling of trench for 
underground water-service piping.  Locate below finished grade, directly over piping.  
See Division 2 Section "Earthwork" for underground warning tapes. 

B. Permanently attach equipment nameplate or marker, indicating plastic water-service 
piping, on main electrical meter panel. 

3.14 CLEANING 

A. Clean and disinfect water-distribution piping as follows: 

1. Purge new water-distribution piping systems and parts of existing systems that 
have been altered, extended, or repaired before use. 

2. Use purging and disinfecting procedure prescribed by authorities having 
jurisdiction or, if method is not prescribed by authorities having jurisdiction, use 
procedure described in NFPA 24 for flushing of piping.  Flush piping system 
with clean, potable water until dirty water does not appear at points of outlet. 

3. Use purging and disinfecting procedure prescribed by authorities having 
jurisdiction or, if method is not prescribed by authorities having jurisdiction, use 
procedure described in AWWA C651 or as described below: 

a. Fill system or part of system with water/chlorine solution containing at 
least 50 ppm of chlorine; isolate and allow to stand for 24 hours. 

b. Drain system or part of system of previous solution and refill with 
water/chlorine solution containing at least 200 ppm of chlorine; isolate 
and allow to stand for 3 hours. 

c. After standing time, flush system with clean, potable water until no 
chlorine remains in water coming from system. 

d. Submit water samples in sterile bottles to authorities having jurisdiction.  
Repeat procedure if biological examination shows evidence of 
contamination. 
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B. Prepare reports of purging and disinfecting activities. 

END OF SECTION 33 25 10 
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PART 1 GENERAL 

 
1.1 SECTION INCLUDES: 

 

A. Sanitary sewer pipes & fittings. 

B. Excavation for pipe trenches. 

C. Manholes, covers, and grease traps. 

D. Requirements for documentation. 

 
1.2 REFERENCES 

 
A. ANSI/AWWA C110, American National Standard for Ductile-Iron and Gray-Iron Fittings, 3 in. 

through 48 in. (75 mm through 1200 mm), for Water and Other Liquids 
B. ANSI/AWWA C151/A21.51, American National Standard for Ductile-Iron Pipe, Centrifugally 

Cast, for Water 
C. ANSI/AWWA C900, Polyvinyl Chloride (PVC) Pressure Pipe, 4 in. through 12 in., for Water 

Distribution and Force Main 
D. ANSI/AWWA C905, Polyvinyl Chloride (PVC) Water Transmission Pipe, Nominal Diameters 14 

In. through 36 In 

E. ASTM A48, Standard Specification for Gray Iron Castings 

F. ASTM C62, Standard Specification for Building Brick (Solid Masonry Units Made From Clay or 
Shale 

G. ASTM D1782. Standard Test Method for Operating Performance of Particulate Cation-Exchane 
Materials 

H. ASTM D1784, Standard Specification for Rigid Poly (PVC) Compounds and Chlorinated Poly 
(CPVC) Compounds 

I. ASTM D2321, Standard Practice for Underground Installation of Thermoplastic Pipe for 
Sewers and Other Gravity-Flow Applications 

J. ASTM D3034, Standard Specification for Type PSM Poly (PVC) Sewer Pipe and Fittings 
 
 
1.3 EXISTING UTILITIES 

 
A. The contractor shall obtain a PUPS Certification number at least 48 hours prior to beginning 

any excavation. 
B. Prior to beginning construction, the Contractor shall verify the size, location, elevation, and 

material of all existing utilities within the area of construction by use of record drawings and/or 
electronic locating devices. 

C. Existing utility locations shown on the plans are approximate and based on available records. 

1. The Contractor is responsible for verifying all utilities, and notifying the Architect of 
conflicts and variations. 

D. The Contractor is responsible for damage to any existing utilities for which he fails to request 
locations from the utility owner, and for damage to existing utilities that are properly located. 

E. The Contractor shall immediately notify the Architect, if upon excavation finds the existing 
utility in conflict with the proposed construction or of a different size or material from that 
shown on the plans. 
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1.4 SHOP DRAWINGS AND SUBMITTALS 

 

A. Submit under provisions of Section 01 33 00. 
B. Prior to installation, the Contractor shall furnish to the Architect the manufacturers' literature 

and data for all materials installed under this section for his approval. 

C. Complete As-Built information and plans required before final acceptance of the system. 

1. Contractor shall provide accurate record of complete system relative to 
manholes, cleanouts, services, fittings, pipe size, pipe material, pipe lengths, and 
the like. 

2. Registered Surveyor shall provide all horizontal and vertical information in the 
Contractor's As-Built information. 

3. Final approval of the project "As-Built" information from the regulatory agencies having 
jurisdiction. 

4. Contractor shall camera the sewer lines and provide the District with a copy of the 
videotape. 

 
 
1.5 RELATED DOCUMENTS 

 
A. Drawings and general provisions of Contract, including General and Supplementary Conditions 

and Division 1 specification sections, apply to work in this section. 

B. Section 31 20 00 – Earthwork 

 
 
1.6 APPLICABLE CODES 

 
A. General: All construction and materials shall conform to all local and national codes where 

applicable. 

B. Spartanburg Sanitary Sewer District and SCDHEC Minimum Engineering and Construction 

Standards. 

C. Construction Safety: Perform all construction in a safe manner; follow Occupational Safety and 
Health Administration (OSHA) and the Manual of Uniform Traffic Control Devices (MUTCD) 
regulations. 

D. Survey Data: All elevations on the plans or referenced in the specifications are based 
on National Geodetic Vertical Datum of 1929 (NGVD). 

 
1.7 SANITARY SEWER SYSTEM 

 
A. Gravity sewer shall comply with Spartanburg Sanitary Sewer District and SCDHEC Minimum 

Engineering and Construction, Water and Sewer Systems, or the construction standards of 
the municipality having jurisdiction. 

 

 

 
PART 2 PRODUCTS 

 
2.1 SEWER PIPE AND FITTINGS 

 
A. All gravity sewer pipe and fittings shall be non-pressure polyvinyl chloride (PVC) pipe 

conforming to ASTM D3034, SDR 35, with push-on rubber gasket joints or ductile iron pipe 
with a ceramic epoxy lining and bituminous exterior coating. 

B. Fittings: PVC and DI pipe, over 4", use ductile iron mechanical joint fittings complying with 
AWWA/ANSI-C110and having coating/lining per B. Above. 
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1. All fittings and accessories shall be as manufactured or supplied by the pipe 
manufacturer or approved equal. 

C. In addition to the above-cited specifications, all gravity PVC sewers shall conform to the 
following additional requirements: 

1. The PVC gravity sewer piping shall be of a product having a dimension ratio (DR) of 35 
and minimum pipe stiffness (PS) of 46 psi. 

2. Joints: Use an integral bell gasket joint, designed so that when assembled, the 
elastomeric gasket inside the bell is compressed radically on the pipe spigot to form a 
positive seal. 
a. The joint shall avoid displacement of the gasket when installed in accordance with the 

manufacturer's recommendation. 

3. Use manufacturer's recommended lubricants for joining of the pipes. 

a. No solvent cement joints accepted. 

b. Follow the pipe manufacturer's instructions for the joining of the pipe on the job, 
complete in the trench unless otherwise directed by the Architect. 

4. Gaskets: Mold all gaskets in a circular form or extruded to the proper section and then 
splice into circular form, and have a properly vulcanized high-grade elastomeric 
compound. 

a. The basic polymer being natural rubber, synthetic elastomer or a blend of both. 

b. The gaskets shall be of materials resistant to domestic sewage and as recommended 
by the manufacturer, with an adequate compressive force so as to affect a positive 
seal under all combinations of joint tolerance, as the gasket shall be the only element 
depended upon to make the joint flexible and watertight. 

5. Pipe and Fittings: The pipe shall be made of PVC plastic having a cell classification of 
12454-B or 12454-C or 13364-B (with minimum tensile modulus of 500,000 psi) as 
defined in ASTM D1784. 
a. The fittings shall be made of PVC plastic having a cell classification of 12454-B, 

12454-C or 13343-C as defined in ASTM D1782. 
b. Compounds that have different cell classifications because one or more properties 

are superior to those of the specified compounds are also acceptable. 
c. Clean rework material generated by the manufacturer's own production may be used 

so long as the pipe or fittings produced meet all the requirements of the specification. 
6. The pipe and fittings shall be homogenous throughout and free from visible cracks, 

holes, foreign inclusions or other injurious defects. 
a. The pipe shall be as uniform as commercially practical in color, capacity, density and 

other physical properties. 

b. PVC pipe and fittings showing signs of ultra-violet degradation are not allowed. 

7. Pipe Marking: Clearly mark each standard and random length of pipe in accordance with 
the following example at intervals of 1.5 M (5') or less: 

a. Manufacturer's Name or Trademark 

b. Nominal Pipe Size 

c. The PVC Cell Classification 

d. The Legend Type e.g.- DR 35 PVC Sewer Pipe 

e. Color: Green. 

8. Fittings Marking: The fittings in compliance with this standard shall be clearly marked per 
the following example: 

a. Manufacturer's Name or Trademark 

b. Nominal Pipe Size 

c. The Material Designation PVC PSM 

9. Adapters: If field conditions require adapters, install per Architect's direction. 

10. Plugs: Service plugs shall be flexible virgin polyvinyl chloride as supplied by Fernco Joint 
Sealer Company. 

D. All force main piping shall be C-900 Class 150 PVC with mechanical joint fittings and thrust 
blocking unless shown otherwise. 
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PART 3 EXECUTION 
 
3.1 INSTALLATION GENERAL 

 
A. The contractor shall provide for the furnishing of all labor, equipment, and materials to perform 

all operations necessary to construct and test the wastewater collection system in accordance 
with the plans and specifications. 

B. Obtain permission from the Health Department and utility company having jurisdiction before 
install the sewerage systems. 

C. Construct on site utilities in accordance with Spartanburg Sanitary Sewer District and 
SCDHEC Minimum Engineering and Construction Standards. 

1. Materials, installation, cleaning, testing, and disinfection. 

D. Waterproof interior of manholes, do not provide ladder rungs, and label covers. 

 
 
3.2 EXCAVATIONS 

 

A. Keep trenches as nearly vertical as possible and if required, provide sheeting and bracing. 

1. Keep sheeting in place if in the opinion of the Architect or Contractor, damage could result 
from its removal. 

B. Except in rock, water-bearing earth, or where a granular or concrete base is used, stop 
mechanical excavation of trenches above the final grade elevation laying of pipe on a firm, 
undisturbed native earth bed. 
1. If over digging occurs, remove all loosened earth and bring the trench bottom back to grade 

with granular material. 
C. Carry excavations and trenches in rock to a depth of not less than 4" below the pipe bottom, 

and then fill with granular material or washed rock. 
D. Width of trenches shall be such as to provide adequate space for placing and jointing 

pipe properly, keep trench to a minimum width. 
E. Remove any unstable soil encountered and replace with gravel, crushed rock, or rock and 

sand suitably compacted. 
F. All excavations shall be in conformance with Section 312000, Earth Moving. 

 

 
3.3 DEWATERING 

 
A. The Contractor shall provide adequate equipment for the removal of storm or surface water that 

may accumulate in the excavation areas. 
B. If the contractor encounters subsurface water, he shall use an approved method to adequately 

dewater the excavation site so that it is suitably dry for working, form setting, concrete pouring, 
and pipe installation. 

C. This method shall be in place as necessary to maintain the excavation in a dry condition for 
such operations. 

D. All cost for this equipment and work shall be at the Contractor's expense. 
 
 
3.4 PREPARATION OF TRENCH BOTTOM 

 
A. Do not allow water in the trenches during preparation of the trench bottom or during installation 

of pipe, unless authorized by the Architect. 
B. Shape a continuous trough to receive the bottom quadrant of the pipe barrel. 

1. Excavate bell holes so that after placement, only the barrel of the pipe receives 
bearing pressure from the trench bottom. 
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C. Carefully prepare the trench bottom and place the pipe so that when in final position, the pipe is 
true to line and grade. 

D. When sand, crushed rock, gravel or pea rock are used to support the pipe, place such material 
in the trench bottom a minimum of 4" below the bottom of the pipe, and form the trough as 
described above to uniformly support the bottom quadrant of the pipe barrel. 

 

 
3.5 INSTALLATION OF SEWER PIPE 

 
A. Install sewer pipe in accordance with ASTM D2321 and the Uni-Bell Plastic Pipe Association's 

Recommended Practice for the Installation of PVC Sewer Pipe. 
B. Protect pipe during handling against impact shocks and free falls. 

1. Keep pipe clean at all times and do not use pipe that does not conform to the specifications. 

C. Start laying the pipe at the lowest point, with spigot ends pointing in the direction of flow. 

1. Lay all pipes with ends abutting and true to line and grade. 

2. Carefully center pipe so that when laid, they will form a sewer with a uniform invert. 

3. Lay pipe in accordance with manufacturer's requirements as reviewed by the Architect. 

D. Lay pipe accurately to the line and grade as shown on the plans. 

1. Preparatory to making pipe joints, all surfaces of the portions of the pipe to be jointed or of 
the factory-made jointing material shall be clean and dry. 

2. Use lubricant, primers, adhesives, etc., as recommended by the pipe or joint 
manufacturer's specifications. 

3. The jointing materials or factory-fabricated joints shall be placed, fitted, joined and 
adjusted in such a manner as to obtain a watertight line. 

4. As soon as possible after making the joint, place sufficient backfill material along each side 
of the pipe to prevent movement of pipe off line and grade. 

E. Properly plug the exposed ends of pipe to prevent earth, water or other substances from 
entering the pipe when construction is not in progress. 

F. Properly grout the Harco or approved equal manhole couplings in place at each pipe 
connection into a manhole wall. 

 

 
3.6 BACKFILLING TRENCHES 

 
A. Backfill all trenches and excavations immediately after laying pipe unless directed otherwise. 

1. Do not permit water to rise in open trenches after placement of pipe. 

2. Backfilling shall be in compliance with Section 312000. 

B. Backfill trenches with approved material free from large clods, stones or rocks larger than 1" in 
diameter, and carefully deposited in layers, not exceeding 6", until enough fill is placed to 
provide a cover of not less than 12" above the pipe. 
1. Place each layer, and then carefully and uniformly tamp, so as to eliminate the possibility 

of pipe displacement. 
2. Place the remainder of backfill material, moisten, and compacted, to 95% of AASHTO 

Specifications T-180 in landscaped areas and 98% of maximum density in paved 
areas. 

C. Refill, compact, smooth, and make to conform to surrounding grade any trenches improperly 
filled or settled. 

D. Unless otherwise directed, or shown on the plans, backfill in trenches in or through roadways 
shall be made as specified above, except that the entire fill above 1" over the pipe shall be 
deposited in layers not to exceed 12" thickness, moistened, and compacted to density equal 
to greater than that of adjacent material so that pavement can be placed immediately. 
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3.7 CONCRETE ENCASEMENT OF SEWER PIPE 
 

A. May use mechanical equipment to completely excavate trenches for pipe encasements. 
B. Prior to formation of the encasement, in at least two places provide temporary supports 

consisting of timber, wedges or masonry to support the pipe, one at the bottom of the barrel 
of the pipe adjacent to the shoulder of the socket, and the other near the spigot end. 

C. After the completion of jointing the pipe, uniformly pour concrete beneath and on both sides of 
the pipe. 
1. Use sufficient concrete so that encasement is at least 4" thick at all points. 

 
 
3.8 MANHOLES 

 

A. Provide pre-cast concrete manholes with 4000-psi min compressive strength and grade-60 steel. 

B. May use other materials with prior approval of the Architect. 

C. Construct the manholes to ASTM C-478 requirements and the following: 

1. Minimum wall thickness shall be 8", and the inside diameter of base sections 48". 

2. Provide minimum 8" thick pre-cast reinforced base monolithically casted with the bottom 
section of manhole walls. 

a. Extend the base slab a minimum of 4" from the outside of the manhole. 

3. Lifting holes through the structures are not permitted. 

a. All holes shall be grout filled to a smooth surface. 

4. Minimum height of base sections shall be 3' from the bottom of base slab. 

5. Join manhole sections with a mastic compound or a round compression ring of 
neoprene material set in annular spaces cast into the spigot end of a bell spigot-type 
joint. 
a. Uniformly compress the mastic compound or ring between the sections to form a 

watertight joint. 
b. After the assembling the sections, point and fill the remaining space in the joint with a 

dense cement mortar and finish to a smooth, continuous surface inside and outside 
the wall sections. 

6. Pre-cast manhole cones, when used, shall terminate at such elevations as will permit 
laying up a minimum of two and maximum of four courses of clay brick under the manhole 
frame to make allowance for future street grade adjustment. 

a. Approved HDPE adjusting rings may be used in-lieu of brick. 

b. Mechanically attach HDPE rings to the marble frame and the cone. 

c. Submit detail for approval prior to construction. 

7. Use dense, hard burned, common clay brick conforming to ASTM C62 latest revision for 
manhole construction, brick absorption shall be between 5 and 25 grams of water in one 
minute by dried brick, set flat face down, in ⅛" of water. 

a. Thoroughly slush all brick with mortar at every corner. 

8. Construction of invert channels shall be: 

a. Smooth and semicircular in shape conforming to inside of adjacent sewer section. 

b. Changes in direction of flow shall be smooth curve of as large a radius as the size 
of the manhole will permit. 

c. Changes in size and grade of channels shall be gradual and even. 

d. Form invert channels by one of the following methods: 

i) Directly into concrete manhole base, build up with block and mortar, lay half tile 
in concrete, or 

ii) Lay full section of sewer pipe through manhole and cut out top half after the 
surrounding concrete has cured; cut shall be smooth and even. 

e. Make the manhole floor outside of channels smooth, and slope toward channels at 
a slope of 1" per foot. 
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9. Where shown on the drawings, the contractor shall place stub outs for future 
extensions, with a plug marked with a metallic locating device. 

10. Service laterals not permitted through manhole walls. 

11. Outside drop connections are required when the vertical distance between pipe 
inverts exceeds 2'. 

a. Cast required drop connections monolithically with the manhole elements. 

12. Cover the entire inside of the manhole with two coats (8 mil each) of Koppers 300M 
Bitumastic Paint. 
a. Remove all dirt, dust, oils, compounds and other foreign matter, and etch the 

surfaces with 18% to 20% muriatic acid solution. 
b. Then thoroughly rinsed all surfaces with clean, clear water prior to paint application. 

Completely dilute the acid solution prior to removal from the system. 
13. Jointing and Plastering: Mortar for jointing and plastering shall consist of one part 

Portland cement and two parts of find sand. 
14. Grout the influent and effluent sewers in place using a waterproof, expanding grout, 

acceptable to the Architect. 

a. Seal all openings and joints watertight. 

15. Make all castings for manhole frames and covers of clean even grain, tough gray cast iron. 

a. The castings shall be smooth, true to pattern, and free from projects, sand holes, 
warp and other defects. 

b. The horizontal surfaces of the frame cover seat and the under surface of the 
cover which rests upon the cover seat shall be machined. 

c. The cover shall not rock after seating in any position of its associated frame. 

d. Machining is required only on those frames and covers intended for vehicular traffic. 

16. Coat castings with coal tar pitch varnish that shall make a smooth coating, tough 
and tenacious when cold, not tacky and not brittle. 

a. Iron used for castings shall conform to ASTM A48 for Class 30, gray iron. 

17. Cast the words "Sanitary Sewer", and the name of the Owner in the cover. 

a. Set the manhole frames and covers so that the top cover is flush with the 
finished grade or as indicated on the drawings. 

b. The manhole frame and cover type shall be as indicated on the drawings. 
c. Frames will be suitable for the future addition of cast iron rings for upward adjustment 

of top elevation. 

d. Machine the seating surfaces between frames and covers to fit true. 

e. No plugging or filling is allowed. 

f. Cast pick type lifting holes into lids, but do not go clear through the lid. 

18. When a manhole is in low-lying areas or when in the opinion of the Architect an unusual 
condition exists, a sealed locking type lid may be required. 
a. Installation of this type as directed by the Architect. 

 

 
3.9 GREASE TRAPS/OIL SEPARATORS (N/A) 

 
A. Provide concrete grease trap tanks, 1250-gallon max per tank, with 2½" drop between tanks. 

1. Capacity = seats in dining room x part of day x loading factor. 

2. Internal concrete baffle is not required for multiple tanks. 

B. Grease traps shall resist floatation at all times, even when empty. 

C. In paved vehicle traffic areas, grease trap shall meet H-20 truck loading requirements. 

1. Place top slab reinforcing in the bottom of the slab, not the top. 

D. Connect dumpster pad drain to the grease trap. 

E. Place two-way cleanouts before, after, and between tanks. 
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F. Provide traffic covers and drop pipes as required. 

G. Provide a neutralizing tank for acid waste pipes before draining into the sanitary system. 

H. The effluent from the oil/water separator for vehicle wash down and garage areas shall 
drain into the sanitary sewer system. 
1. The tank shall be as manufactured by Highland Tank Co., Storytown, Pa. or approved 

equal. 

2. The tank shall be doubled wall with a 30-mil thick exterior coating. 

3. Have metallic risers with a corrosion-resistant coating, watertight manhole cover (fiber-lite 
if over 36" dia.), and an electronic alarm panel installed inside the building. 

4. Contractor to provide the required dead-man anchors 
 
 
3.10 CROSSING OF WATER LINES WITH SEWERS 

 
A. Use ductile iron pipe in lieu of PVC pipes in the following conditions. 

1. When sewer line is less than 18" under a water line. 

2. When a sewer line is above a water line. 

3. The pipe is less than 4' from the top grade to the invert of the pipe. 

4. When there is less than 10' of horizontal separation between the water and sewer pipes. 

 
3.11 SEWER TEST 

 
A. On completion of each block or section of sewer, or such other times as the Architect may 

direct, the block or section of sewer is to be cleaned, tested and mandrel pulled. 

1. Each section of the sewer is to have a mandrel of proper size pulled through it. 

2. Each manhole, or other appurtenance to the system, shall be of the specified size and 
form, to be watertight, neatly and substantially constructed, with the top set permanently to 
exact position and grade. 

3. All repairs shown necessary by the inspection are to be made; broken or cracked pipe 
replaced, all deposits removed, and the sewers left true to line and grade, entirely clean 
and ready for use. 

4. The Architect of Record and the City/County shall witness the mandrel pull and air tests. 

5. Vacuum tests are required on all new sewer manholes. 

6. Owner is to be provided a videotape or DVD of a camera run of the entire sewer system. 

B. The allowable limits of infiltration or exfiltration for the system, or any portion thereof, shall not 
exceed a rate of 100 gallons per inch of inside pipe diameter per mile of pipe per 24 hours. 

1. No additional allowance allowed for house service lines. 

2. The allowable limits of infiltration or exfiltration of manholes shall not exceed a rate of 
four gallons per manhole per 24 hours. 

3. The Architect may direct testing of part or the entire system for infiltration or exfiltration. 

4. Prior to testing for infiltration, pump out the system so that normal infiltration conditions 
exist at the time of testing. 

5. The amounts of infiltration or exfiltration shall be determined by pumping into or out of 
calibrated drums, or other Architect approved methods. 

C. Conduct the exfiltration test by filling the portion of the system being tested with water to a 
level equal to the lowest part of the manhole frame. 
1. May substitute an air test for the water exfiltration test upon the Architect, District’s 

Building Department, and City of North Augusta’s approval. 
D. Conduct tests on portions of the system not exceeding three manhole sections or 

1000'; whichever is greater, unless directed by the Architect. 
1. Run tests continuously for 2 hours. 
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E. Where infiltration or exfiltration exceeds the allowable limits specified herein, the Contractor 
shall locate and repair the defective pipe, joints, or other faulty construction. 
1. If the defective portions cannot be located, the Contractor shall remove and reconstruct 

as much of the work as is necessary in order to conform to the specified allowable limits. 

2. Repair all visible infiltration regardless of test results. 

F. The Contractor shall provide all labor, equipment and materials and shall conduct all testing 
required under the direction of the Architect. 
1. The Contractor shall include the cost of this work in the base bid. 

 
 
3.12 INSPECTIONS 

 
A. The Contractor shall notify the Architect of Record at least 24 hours prior to beginning 

construction in order to arrange inspection of the sanitary sewer. 
 
 
3.13 RESTORATION OF SURFACES AND/OR STRUCTURES 

 
A. The Contractor shall restore and/or replace paving, curbing, sidewalks, fences, sod, survey 

points, or any other disturbed surfaces or structures to a condition equal to that before the 
work began and to the satisfaction of the Architect and shall furnish all labor and materials 
incidental thereto. 

B. Restoration of surfaces and/or structures shall comply with all requirements of the applicable 
governing agencies. 

 

 
3.14 PROJECT RECORD DOCUMENTS 

 
A. The Contractor shall maintain accurate and complete records of work items completed. 
B. All as-built information submitted to the Architect shall be sufficiently accurate, clear and 

legible to satisfy the Architect that the information provides a true representation of the 
improvements constructed. 

C. Upon completion of construction, the Contractor shall submit to the Architect one complete set 
of as-built construction drawings. 
1. These drawings shall be marked to show as-built construction changes and 

dimensional locations and elevations of all improvements and signed by the 
Contractor. 

D. A registered land surveyor shall certify all as-built information for water and sewer lines and 
submit in a format acceptable to all local reviewing agencies. 

E. Contractors shall camera the sewer lines and provide the District with a copy of the videotape. 

 
 
END OF SECTION 33 31 00 
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SECTION 33 41 00 - STORM UTILITY DRAINAGE PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Pipe and fittings. 
2. Channel drainage systems. 
3. Encasement for piping. 
4. Manholes. 
5. Cleanouts. 
6. Nonpressure transition couplings. 
7. Expansion joints. 
8. Catch basins. 
9. Stormwater inlets. 
10. Pipe outlets. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: 

1. Manholes: Include plans, elevations, sections, details, frames, and covers. 
2. Catch basins and stormwater inlets: Include plans, elevations, sections, details, 

frames, covers, and grates. 

1.3 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Show pipe sizes, locations, and elevations. Show other piping 
in same trench and clearances from storm drainage system piping. Indicate interface 
and spatial relationship between manholes, piping, and proximate structures. 

B. Profile Drawings: Show system piping in elevation. Draw profiles at horizontal scale of 
not less than 1 inch equals 50 feet and vertical scale of not less than 1 inch equals 5 
feet. Indicate manholes and piping. Show types, sizes, materials, and elevations of 
other utilities crossing system piping. 

C. Product Certificates: For each type of cast-iron soil pipe and fitting, from manufacturer. 

D. Field quality-control reports. 
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1.4 PROJECT CONDITIONS 

A. Interruption of Existing Storm Drainage Service: Do not interrupt service to facilities 
occupied by Owner or others unless permitted under the following conditions and then 
only after arranging to provide temporary service according to requirements indicated: 

1. Notify Architect and Owner no fewer than two business days in advance of 
proposed interruption of service. 

2. Do not proceed with interruption of service without Architect's written permission. 

PART 2 - PRODUCTS 

2.1 DUCTILE-IRON, CULVERT PIPE AND FITTINGS 

A. Pipe: ASTM A 716, for push-on joints. 

B. Standard Fittings: AWWA C110, ductile or gray iron, for push-on joints. 

C. Compact Fittings: AWWA C153, for push-on joints. 

D. Gaskets: AWWA C111, rubber. 

2.2 PE PIPE AND FITTINGS 

A. Corrugated PE Drainage Pipe and Fittings NPS 3 to NPS 10 (DN 80 to DN 250): 
AASHTO M 252M, Type S, with smooth waterway for coupling joints. 

1. Silttight Couplings: PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 
gasket material that mates with tube and fittings. 

2. Soiltight Couplings: AASHTO M 252M, corrugated, matching tube and fittings. 

B. Corrugated PE Pipe and Fittings NPS 12 to NPS 60 (DN 300 to DN 1500): 
AASHTO M 294M, Type S, with smooth waterway for coupling joints. 

1. Silttight Couplings: PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 
gasket material that mates with pipe and fittings. 

2. Soiltight Couplings: AASHTO M 294M, corrugated, matching pipe and fittings. 

2.3 PVC PIPE AND FITTINGS 

A. PVC Corrugated Sewer Piping: 

1. Pipe: ASTM F 949, PVC, corrugated pipe with bell-and-spigot ends for gasketed 
joints. 

2. Fittings: ASTM F 949, PVC molded or fabricated, socket type. 
3. Gaskets: ASTM F 477, elastomeric seals. 
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2.4 CONCRETE PIPE AND FITTINGS 

A. Reinforced-Concrete Sewer Pipe and Fittings: ASTM C 76. 

1. Bell-and-spigot or tongue-and-groove ends and gasketed joints with 
ASTM C 443, rubber gaskets or sealant joints with ASTM C 990, bitumen or 
butyl-rubber sealant 

2. Class II 
3. Class III. 
4. Class IV. 
5. Class V. 

2.5 NONPRESSURE TRANSITION COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, 
for joining underground nonpressure piping. Include ends of same sizes as piping to be 
joined, and corrosion-resistant-metal tension band and tightening mechanism on each 
end. 

B. Sleeve Materials: 

1. For Concrete Pipes: ASTM C 443, rubber. 
2. For Cast-Iron Soil Pipes: ASTM C 564, rubber. 
3. For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
4. For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe 

materials being joined. 

C. Unshielded, Flexible Couplings: 

1. Description: Elastomeric sleeve with corrosion-resistant-metal tension band and 
tightening mechanism on each end. 

D. Shielded, Flexible Couplings: 

1. Description: ASTM C 1460, elastomeric or rubber sleeve with full-length, 
corrosion-resistant outer shield and corrosion-resistant-metal tension band and 
tightening mechanism on each end. 

E. Ring-Type, Flexible Couplings: 

1. Description: Elastomeric compression seal with dimensions to fit inside bell of 
larger pipe and for spigot of smaller pipe to fit inside ring. 

2.6 CLEANOUTS 

A. Cast-Iron Cleanouts: 
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1. Description: ASME A112.36.2M, round, gray-iron housing with clamping device 
and round, secured, scoriated, gray-iron cover. Include gray-iron ferrule with 
inside calk or spigot connection and countersunk, tapered-thread, brass closure 
plug. 

2. Top-Loading Classification(s): Medium Duty and Heavy Duty. 
3. Sewer Pipe Fitting and Riser to clean out: ASTM a 74, Service class, cast-iron 

soil pipe and fittings. 

B. Plastic Cleanouts: 

1. Description: PVC body with PVC threaded plug. Include PVC sewer pipe fitting 
and riser to clean out of same material as sewer piping. 

2.7 ENCASEMENT FOR PIPING 

A. Standard: ASTM A 674 or AWWA C105. 

B. Material: High-density, cross-laminated polyethylene film of 0.004-inch minimum 
thickness. 

C. Form: Sheet or tube. 

D. Color: Black. 

2.8 MANHOLES 

A. Standard Precast Concrete Manholes: 

1. Description: ASTM C 478, precast, reinforced concrete, of depth indicated, with 
provision for sealant joints. 

2. Diameter: 48 inches minimum unless otherwise indicated. 
3. Ballast: Increase thickness of precast concrete sections or add concrete to base 

section as required to prevent flotation. 
4. Base Section: 6-inch minimum thickness for floor slab and 4-inch minimum 

thickness for walls and base riser section, and separate base slab or base 
section with integral floor. 

5. Riser Sections: 4-inch minimum thickness and lengths to provide depth indicated. 
6. Top Section: Eccentric-cone type unless concentric-cone or flat-slab-top type is 

indicated, and top of cone of size that matches grade rings. 
7. Joint Sealant: ASTM C 990, bitumen or butyl rubber. 
8. Resilient Pipe Connectors: ASTM C 923, cast or fitted into manhole walls, for 

each pipe connection. 
9. Steps: Individual FRP steps; FRP ladder; or ASTM A 615/A 615M, deformed, 

1/2-inch steel reinforcing rods encased in ASTM D 4101, PP, wide enough to 
allow worker to place both feet on one step and designed to prevent lateral 
slippage off step. Cast or anchor steps into sidewalls at 12- to 16-inch intervals. 
Omit steps if total depth from floor of manhole to finished grade is less than 60 
inches. 
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10. Adjusting Rings: Interlocking HDPE rings with level or sloped edge in thickness 
and diameter matching manhole frame and cover, and of height required to 
adjust manhole frame and cover to indicated elevation and slope. Include sealant 
recommended by ring manufacturer. 

11. Grade Rings: Reinforced-concrete rings, 6- to 9-inch total thickness, to match 
diameter of manhole frame and cover, and height as required to adjust manhole 
frame and cover to indicated elevation and slope. 

B. Manhole Frames and Covers: 

1. Description: Ferrous; 24-inch ID by 7- to 9-inch riser with 4-inch-minimum width 
flange and 26-inch-diameter cover. Include indented top design with lettering cast 
into cover, using wording equivalent to "STORM SEWER." 

2. Material: ASTM A 536, Grade 60-40-18 ductile iron unless otherwise indicated. 

2.9 CONCRETE 

A. General: Cast-in-place concrete according to ACI 318, ACI 350/350R, and the 
following: 

1. Cement: ASTM C 150, Type II. 
2. Fine Aggregate: ASTM C 33, sand. 
3. Coarse Aggregate: ASTM C 33, crushed gravel. 
4. Water: Potable. 

B. Portland Cement Design Mix: 4000 psi minimum, with 0.45 maximum 
water/cementitious materials ratio. 

1. Reinforcing Fabric: ASTM A 185/A 185M, steel, welded wire fabric, plain. 
2. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel. 

C. Manhole Channels and Benches: Factory or field formed from concrete. Portland 
cement design mix, 4000 psi minimum, with 0.45 maximum water/cementitious 
materials ratio. Include channels and benches in manholes. 

1. Channels: Concrete invert, formed to same width as connected piping, with 
height of vertical sides to three-fourths of pipe diameter. Form curved channels 
with smooth, uniform radius and slope. 

a. Invert Slope: 2 percent through manhole. 

2. Benches: Concrete, sloped to drain into channel. 

a. Slope: 4 percent. 

D. Ballast and Pipe Supports: Portland cement design mix, 4000 psi minimum, with 0.58 
maximum water/cementitious materials ratio. 

1. Reinforcing Fabric: ASTM A 185/A 185M, steel, welded wire fabric, plain. 
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2. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel. 

2.10 CATCH BASINS 

A. Standard Precast Concrete Catch Basins: 

1. Description: ASTM C 478, precast, reinforced concrete, of depth indicated, with 
provision for sealant joints. 

2. Base Section: 6-inch minimum thickness for floor slab and 4-inch minimum 
thickness for walls and base riser section, and separate base slab or base 
section with integral floor. 

3. Riser Sections: 4-inch minimum thickness, 48-inch diameter, and lengths to 
provide depth indicated. 

4. Top Section: Eccentric-cone type unless concentric-cone or flat-slab-top type is 
indicated. Top of cone of size that matches grade rings. 

5. Joint Sealant: ASTM C 990, bitumen or butyl rubber. 
6. Adjusting Rings: Interlocking rings with level or sloped edge in thickness and 

shape matching catch basin frame and grate. Include sealant recommended by 
ring manufacturer. 

7. Grade Rings: Include two or three reinforced-concrete rings, of 6- to 9-inch total 
thickness, that match 24-inch diameter frame and grate. 

8. Steps: Individual FRP steps; FRP ladder; or ASTM A 615/A 615M, deformed, 
1/2-inch steel reinforcing rods encased in ASTM D 4101, PP, wide enough to 
allow worker to place both feet on one step and designed to prevent lateral 
slippage off step. Cast or anchor steps into sidewalls at 12- to 16-inch intervals. 
Omit steps if total depth from floor of catch basin to finished grade is less than 60 
inches. 

9. Pipe Connectors: ASTM C 923, resilient, of size required, for each pipe 
connecting to base section. 

B. Frames and Grates: ASTM A 536, Grade 60-40-18, ductile iron designed for A-16, 
structural loading. Include flat grate with small square or short-slotted drainage 
openings. 

1. Size: 24 by 24 inches minimum unless otherwise indicated. 
2. Grate Free Area: Approximately 50 percent unless otherwise indicated. 

C. Frames and Grates: ASTM A 536, Grade 60-40-18, ductile iron designed for A-16, 
structural loading. Include 24-inch ID by 7- to 9-inch riser with 4-inch minimum width 
flange, and 26-inch-diameter flat grate with small square or short-slotted drainage 
openings. 

1. Grate Free Area: Approximately 50 percent unless otherwise indicated. 

2.11 STORMWATER INLETS 

A. Curb Inlets: Made with vertical curb opening, of materials and dimensions according to 
utility standards. 
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B. Gutter Inlets: Made with horizontal gutter opening, of materials and dimensions 
according to utility standards. Include heavy-duty frames and grates. 

C. Combination Inlets: Made with vertical curb and horizontal gutter openings, of materials 
and dimensions according to utility standards. Include heavy-duty frames and grates. 

D. Frames and Grates: Heavy duty, according to utility standards. 

2.12 PIPE OUTLETS 

A. Head Walls: Cast-in-place reinforced concrete, with apron and tapered sides. 

B. Riprap Basins: Broken, irregularly sized and shaped, graded stone according to 
NSSGA's "Quarried Stone for Erosion and Sediment Control." 

1. Average Size: NSSGA No. R-3, screen opening 2 inches. 
2. Average Size: NSSGA No. R-4, screen opening 3 inches. 
3. Average Size: NSSGA No. R-5, screen opening 5 inches. 

C. Filter Stone: According to NSSGA's "Quarried Stone for Erosion and Sediment 
Control," No. FS-2, No. 4 screen opening, average-size graded stone. 

D. Energy Dissipaters: According to NSSGA's "Quarried Stone for Erosion and Sediment 
Control," No. A-1, 3-ton average weight armor stone, unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavation, trenching, and backfilling are specified in Section 312000 "Earth Moving." 

3.2 PIPING INSTALLATION 

A. General Locations and Arrangements: Drawing plans and details indicate general 
location and arrangement of underground storm drainage piping. Location and 
arrangement of piping layout take into account design considerations. Install piping as 
indicated, to extent practical. Where specific installation is not indicated, follow piping 
manufacturer's written instructions. 

B. Install piping beginning at low point, true to grades and alignment indicated with 
unbroken continuity of invert. Place bell ends of piping facing upstream. Install gaskets, 
seals, sleeves, and couplings according to manufacturer's written instructions for use of 
lubricants, cements, and other installation requirements. 

C. Install manholes for changes in direction unless fittings are indicated. Use fittings for 
branch connections unless direct tap into existing sewer is indicated. 
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D. Install proper size increasers, reducers, and couplings where different sizes or 
materials of pipes and fittings are connected. Reducing size of piping in direction of 
flow is prohibited. 

E. When installing pipe under streets or other obstructions that cannot be disturbed, use 
pipe-jacking process of microtunneling. 

F. Install gravity-flow, nonpressure drainage piping according to the following: 

1. Install piping pitched down in direction of flow. 
2. Install piping NPS 6 (DN 150) and larger with restrained joints at tee fittings and 

at changes in direction. Use corrosion-resistant rods, pipe or fitting 
manufacturer's proprietary restraint system, or cast-in-place concrete supports or 
anchors. 

3. Install piping with 48-inch minimum cover. 
4. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil 

Pipe and Fittings Handbook." 
5. Install hub less cast-iron soil piping according to CISPI 310 and CISPI's "Cast 

Iron Soil Pipe and Fittings Handbook." 
6. Install ductile-iron piping and special fittings according to AWWA C600 or 

AWWA M41. 
7. Install PE corrugated sewer piping according to ASTM D 2321. 
8. Install PVC sewer piping according to ASTM D 2321 and ASTM F 1668. 
9. Install nonreinforced-concrete sewer piping according to ASTM C 1479 and 

ACPA's "Concrete Pipe Installation Manual." 
10. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's 

"Concrete Pipe Installation Manual." 

G. Install corrosion-protection piping encasement over the following underground metal 
piping according to ASTM A 674 or AWWA C105: 

1. Hub-and-spigot, cast-iron soil pipe and fittings. 
2. Hub less cast-iron soil pipe and fittings. 
3. Ductile-iron pipe and fittings. 
4. Expansion joints. 

3.3 PIPE JOINT CONSTRUCTION 

A. Join gravity-flow, nonpressure drainage piping according to the following: 

1. Join hub-and-spigot, cast-iron soil piping with gasketed joints according to 
CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints. 

2. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's 
"Cast Iron Soil Pipe and Fittings Handbook" for lead and oakum calked joints. 

3. Join hub less cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron 
Soil Pipe and Fittings Handbook" for hub less-coupling joints. 

4. Join ductile-iron culvert piping according to AWWA C600 for push-on joints. 
5. Join ductile-iron piping and special fittings according to AWWA C600 or 

AWWA M41. 
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6. Join corrugated PE piping according to ASTM D 3212 for push-on joints. 
7. Join PVC corrugated sewer piping according to ASTM D 2321 for elastomeric-

seal joints. 
8. Join nonreinforced-concrete sewer piping according to ASTM C 14 and ACPA's 

"Concrete Pipe Installation Manual" for rubber-gasketed joints. 
9. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe 

Installation Manual" for rubber-gasketed joints. 
10. Join dissimilar pipe materials with nonpressure-type flexible couplings. 

3.4 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. Use 
cast-iron soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil 
pipe for riser extensions to cleanouts. Install piping so cleanouts open in direction of 
flow in sewer pipe. 
1. Use Medium-Duty, top-loading classification cleanouts in unpaved or paved foot-

traffic areas. 
2. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service 

areas. 
3. Use Extra-Heavy-Duty, top-loading classification cleanouts in roads. 

B. Set cleanout frames and covers in earth in cast-in-place concrete block. Set with tops 
1/2 inch above surrounding earth grade. 

C. Set cleanout frames and covers in concrete pavement and roads with tops flush with 
pavement surface. 

3.5 MANHOLE INSTALLATION 

A. General: Install manholes, complete with appurtenances and accessories indicated. 

B. Install precast concrete manhole sections with sealants according to ASTM C 891. 

C. Where specific manhole construction is not indicated, follow manhole manufacturer's 
written instructions. 

D. Set tops of frames and covers flush with finished surface of manholes that occur in 
pavements. Set tops 3 inches above finished surface elsewhere unless otherwise 
indicated. 

3.6 CATCH BASIN INSTALLATION 

A. Set frames and grates to elevations indicated. 
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3.7 STORMWATER INLET AND OUTLET INSTALLATION 

A. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated. 

B. Construct riprap of broken stone, as indicated. 

C. Install outlets that spill onto grade, anchored with concrete, where indicated. 

D. Install outlets that spill onto grade, with flared end sections that match pipe, where 
indicated. 

E. Construct energy dissipaters at outlets, as indicated. 

3.8 CONCRETE PLACEMENT 

A. Place cast-in-place concrete according to ACI 318. 

3.9 CONNECTIONS 

A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains 
specified in Section 221413 "Facility Storm Drainage Piping." 

B. Make connections to existing piping and underground manholes. 

1. Use commercially manufactured wye fittings for piping branch connections. 
Remove section of existing pipe; install wye fitting into existing piping; and 
encase entire wye fitting, plus 6-inch overlap, with not less than 6 inches of 
concrete with 28-day compressive strength of 4000 psi. 

2. Make branch connections from side into existing piping, NPS 4 to NPS 2. 
Remove section of existing pipe, install wye fitting into existing piping, and 
encase entire wye with not less than 6 inches of concrete with 28-day 
compressive strength of 4000 psi. 

3. Make branch connections from side into existing piping, NPS 21 or larger, or to 
underground manholes and structures by cutting into existing unit and creating 
an opening large enough to allow 3 inches of concrete to be packed around 
entering connection. Cut end of connection pipe passing through pipe or 
structure wall to conform to shape of and be flush with inside wall unless 
otherwise indicated. On outside of pipe, manhole, or structure wall, encase 
entering connection in 6 inches of concrete for minimum length of 12 inches to 
provide additional support of collar from connection to undisturbed ground. 

a. Use concrete that will attain a minimum 28-day compressive strength of 
4000 psi unless otherwise indicated. 

b. Use epoxy-bonding compound as interface between new and existing 
concrete and piping materials. 
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4. Protect existing piping, manholes, and structures to prevent concrete or debris 
from entering while making tap connections. Remove debris or other extraneous 
material that may accumulate. 

C. Pipe couplings and expansion joints with pressure ratings at least equal to piping rating 
may be used in applications below unless otherwise indicated. 

1. Use nonpressure-type flexible couplings where required to join gravity-flow, 
nonpressure sewer piping unless otherwise indicated. 

a. Shielded flexible couplings for same or minor difference OD pipes. 
b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with 

different OD. 
c. Ring-type flexible couplings for piping of different sizes where annular 

space between smaller piping's OD and larger piping's ID permits 
installation. 

3.10 IDENTIFICATION 

A. Materials and their installation are specified in Section 312000 "Earth Moving." Arrange 
for installation of green warning tape directly over piping and at outside edge of 
underground structures. 

1. Use warning tape or detectable warning tape over ferrous piping. 
2. Use detectable warning tape over nonferrous piping and over edges of 

underground structures. 

3.11 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has 
occurred. Inspect after approximately 24 inches of backfill is in place, and again at 
completion of Project. 

1. Submit separate reports for each system inspection. 
2. Defects requiring correction include the following: 

a. Alignment: Less than full diameter of inside of pipe is visible between 
structures. 

b. Deflection: Flexible piping with deflection that prevents passage of ball or 
cylinder of size not less than 92.5 percent of piping diameter. 

c. Damage: Crushed, broken, cracked, or otherwise damaged piping. 
d. Infiltration: Water leakage into piping. 
e. Exfiltration: Water leakage from or around piping. 

3. Replace defective piping using new materials, and repeat inspections until 
defects are within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 
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B. Test new piping systems, and parts of existing systems that have been altered, 
extended, or repaired, for leaks and defects. 

1. Do not enclose, cover, or put into service before inspection and approval. 
2. Test completed piping systems according to requirements of authorities having 

jurisdiction. 
3. Schedule tests and inspections by authorities having jurisdiction with at least 24 

hours' advance notice. 
4. Submit separate report for each test. 
5. Gravity-Flow Storm Drainage Piping: Test according to requirements of 

authorities having jurisdiction, UNI-B-6, and the following: 

a. Exception: Piping with soiltight joints unless required by authorities having 
jurisdiction. 

b. Option: Test plastic piping according to ASTM F 1417. 
c. Option: Test concrete piping according to ASTM C 924. 

C. Leaks and loss in test pressure constitute defects that must be repaired. 

D. Replace leaking piping using new materials, and repeat testing until leakage is within 
allowances specified. 

END OF SECTION 33 41 00 
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