
 

 

 

 

Invitation for Bid No. 2024-039 

 

Union County Health and Human Services 

Immunization Room Renovation 
 

ADDENDUM No. 2  

ISSUE DATE: February 5, 2024 

 

Responding Offerors on this project are hereby notified that this Addendum shall be made a part 

of the above named IFB document. 

 

The following items add to, modify, and/or clarify the IFB documents and shall have the full force 

and effect of the original Documents.  This Addendum shall be acknowledged by the Offeror in 

the IFB document. 
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Union County Health and Human Services  
Immunization Room Renovation Union County, Owner 

Project No.:  2024-039 Contract Document Date:  June 20, 2023 

Issue to:  Bidders Addendum Date:  February 5, 2024 

A. NOTICE TO BIDDER 

1.1 This Addendum is issued pursuant to the Conditions of the Contract and is hereby made part of 
the Contract Documents. The addendum serves to clarify, revise, and supersede information in the 

Project Manual, the Drawings, and previously issued Addenda. The Bidder shall acknowledge 

receipt of this Addendum in the appropriate space on the Bid Form. Failure to do so may subject 
the Bidder to disqualification. A list of attachments, if any, is part of this document. 

1.2 The date for receipt of bids for this project is unchanged by this Addendum.  Sealed Bids for 
Union County Jail Generator Replacement & Alternate Water Source will be received by the 

Union County Procurement Department until *2:00 PM local time on February 20, 2024 
at the Union County Government Center, 500 N. Main Street, Suite 709, Monroe, NC 28112.  The 

public bid opening will be conducted at the Union County Government Center at the address listed 

above at the specified bid date and time. Bidders should check-in at the front desk and to be 
directed to the Room. Late bids will not be accepted.   

1.3 The date for receipt of Requests for information for this project is unchanged by this 

Addendum.   

All questions about the meaning or intent of the Bidding Documents are to be 

submitted in writing to the Procurement contact person listed on the cover page 
(vicky.watts@unioncountync.gov). Deadline for questions is 5:00 PM local time on 

February 9, 2024. Questions will be addressed via Addenda by 5:00 PM local time on 
February 13, 2021.  All addenda and updates will be posted to the following websites: Union 

County, NC State IPS. 

B. MODIFICATIONS TO DRAWINGS 

1.4 None. 

C. MODIFICATIONS TO SPECIFICATIONS 

1.5 Added Sections:  Divisions 8 through 22 are from the original construction of the existing facility 

dated October 16, 2015, prepared by Perkins + Will and are used to establish matching quality and 

design intent. 
1.6   DIVISION 00 – Procurement and Contracting Requirements 

a)  00 00 10 Table of Contents  

1.7   DIVISION 08 – OPENINGS 

a) 08 11 13 Hollow Metal Doors and Frames 

b) 08 14 16 Flush Wood Doors 

c) 08 41 13 Aluminum-Framed Entrances and Storefront 

d) 08 71 00 Door Hardware 

e) 08 80 00 Glazing 

1.8 DIVISION 09 – FINISHES 

f) 09 29 00 Gypsum Board 

g) 09 51 13 Acoustic Panel Ceilings 

h) 09 65 13 Resilient Base and Accessories 

i) 09 91 00  Painting 

 
1.9 DIVISION 10 – SPECIALTIES 

a) 10 14 00 Signage 

mailto:vicky.watts@unioncountync.gov
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1.10 DIVISION 21 – FIRE PROTECTION 

a)  21 05 00 Fire Protection General 

b)  21 05 48 Vibration and /Seismic Controls for Fire-Suppression Piping an Equipment 
c)  21 13 13  Wet Pipe Sprinkler System 

 
1.11 DIVISION 22 – PLUMBING 

a)  22 05 03 Plumbing Pipe, Tube and Fittings 

b)  22 05 23 General Duty Valves for Piping 

b) 22 05 29  Hangers and Supports for Plumbing Piping and Equipment 

c) 22 05 48  Vibration and Seismic Controls for Plumbing Piping and Equipment 

d) 22 07 19  Plumbing Piping Insulation 

e) 22 11 16  Domestic Water Piping 

f) 22 11 19  Domestic Water Piping Specialties 

g) 22 113 16 Sanitary Waste Piping and Vent Piping 

h) 22 13 19  Sanitary Waste Piping Specialties  

 
1.12 DIVISION 23 – MECHANICAL, VENTILATION AND AIR CONDITIONING (HVAC) 

a)  23 07 13 Duct Insulation 

b)  23 33 00  Air Duct Accessories 
 

1.13 DIVISION 26 – ELECTRICAL 
a)  26 05 26 Grounding and Bonding for Electrical systems 

b)  26 05 29 Hangers and supports for Electrical Systems 

c)  26 05 33  Raceways and Boxes for Electrical Systems 
d)  26 05 53 Identification for Electrical Systems 

e)  26 09 23 Lighting control Devices 
f)  26 28 16  Enclosed Switches and Circuit Breakers 

 

D. ATTACHMENTS 

1.6 Specifications Sections Listed above. 

 

 

END OF ADDENDUM 
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SECTION 05 40 00  
COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Load-bearing wall framing. 
2. Exterior non-load-bearing wall framing. 
3. Miscellaneous exterior framing for support or attachment of veneer or 

fenestration. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of cold-formed steel framing product and accessory. 

B. Shop Drawings:Shop Drawings: Shop drawings shall be signed and sealed by a 
licensed professional engineer registered in the State of North Carolina. Show 
layout, spacings, sizes, thicknesses, and types of cold-formed metal framing; 
fabrication; and fastening and anchorage details, including mechanical fasteners. 
Show reinforcing channels, opening framing, supplemental framing, strapping, 
bracing, bridging, splices, accessories, connection details, and attachment to 
adjoining work. The shop drawings shall show the full design and arrangement of 
all members to achieve the work result shown in the contract documents. 
Adjustments to sizes and attachments to comply with construction tolerances and 
field conditions are the responsibility of the Contractor.  

C. Structural Calculations: For cold-formed metal framing indicated to comply with 
design loads, include structural analysis data signed and sealed by the licensed 
professional engineer registered in the State of North Carolina, responsible for their 
preparation. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design cold-formed metal framing, including comprehensive 
engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. Provide cold-formed metal framing 
capable of withstanding design loads within limits and under conditions indicated. 

B. Structural Performance: Provide cold-formed metal framing and connections 
capable of withstanding the following design loads within limits and under 
conditions indicated: 
1. Design Loads: As follows: 

a. Dead Loads: Weights of materials and construction. 
b. Wind Loads: As indicated. 
c. Seismic Loads: As indicated. 
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2. Deflection Limits: Design framing systems to withstand design loads without 
deflections greater than the following: 
a. Exterior Non-Load-Bearing Framing: Horizontal deflection of 1/240 of 

the wall height at metal panel finishes, 1/600 of the wall height at 
masonry and stone veneer finishes. 

3. Design framing systems to provide for movement of framing members 
without damage or overstressing, sheathing failure, connection failure, undue 
strain on fasteners and anchors, or other detrimental effects when subject to 
a maximum ambient temperature change of 70 deg F. 

4. Design framing system to maintain clearances at openings, to allow for 
construction tolerances, and to accommodate live load deflection of primary 
building structure as follows: 
a. Upward and downward movement of 3/4 inch (19 mm). 

C. Cold-Formed Steel Framing, General: Design according to AISI's "Standard for 
Cold-Formed Steel Framing - General Provisions." 
1. Headers: Design according to AISI's "Standard for Cold-Formed Steel Framing 

- Header Design." 
2. Design exterior non-load-bearing wall framing to accommodate horizontal 

deflection without regard for contribution of sheathing materials. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For testing agency. 

B. Welding certificates. 

C. Product test reports. 

D. Research reports. 

1.5 QUALITY ASSURANCE 

A. A. Engineering Responsibility: Preparation of Shop Drawings, design calculations, 
and other structural data by a qualified professional engineer. 

B. Professional Engineer Qualifications: A professional engineer who is experienced in 
providing engineering services of the kind indicated. Engineering services are 
defined as those performed for installations of cold-formed metal framing that are 
similar to those indicated for this Project in material, design, and extent. 

C. Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 

D. AISI Specifications and Standards: Comply with AISI's "North American 
Specification for the Design of Cold-Formed Steel Structural Members" and its 
"Standard for Cold-Formed Steel Framing - General Provisions." 
1. Comply with AISI's "Standard for Cold-Formed Steel Framing - Header 

Design." 
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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. ClarkWestern Building Systems, Inc. 
2. Dietrich Metal Framing; a Worthington Industries company. 
3. MarinoWARE. 
4. Steel Network, Inc. (The). 
5. United Metal Products, Inc. 

2.2 PERFORMANCE REQUIREMENTS 

A. AISI Specifications and Standards:  Unless more stringent requirements are 
indicated, comply with AISI S100 and AISI S200. 

B. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing 
agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the 
listings of another qualified testing agency. 

2.3 COLD-FORMED STEEL FRAMING, GENERAL 

A. Steel Sheet:  ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of 
grade and coating weight as follows: 

1. Grade:  ST33H (ST230H) 
2. Coating:  G60 (Z180), A60 (ZF180), AZ50 (AZ150), or GF30 (ZGF90) 

B. Steel Sheet for Vertical Deflection Clips:  ASTM A 653/A 653M, structural steel, zinc 
coated, of grade and coating as follows: 

1. Grade:  50 (340), Class 1. 
2. Coating:  G60 (Z180). 

2.4 LOAD-BEARING WALL FRAMING 

A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths 
indicated, punched, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  0.0428 inch (1.09 mm). 
2. Flange Width:  1-5/8 inches (41 mm). 
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B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths 
indicated, unpunched, with straight flanges, and matching minimum base-metal 
thickness of steel studs. 

C. Steel Box or Back-to-Back Headers:  Manufacturer's standard C-shapes used to 
form header beams, of web depths indicated, unpunched, with stiffened flanges, 
and as follows: 

1. Minimum Base-Metal Thickness:  0.0428 inch (1.09 mm). 
2. Flange Width:  1-5/8 inches (41 mm) 

2.5 EXTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths 
indicated, punched, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  0.0428 inch (1.09 mm) 
2. Flange Width:  1-5/8 inches (41 mm) 

B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths 
indicated, unpunched, with unstiffened flanges, and matching minimum base-metal 
thickness of steel studs. 

C. Vertical Deflection Clips:  Manufacturer's standard head clips, capable of 
accommodating upward and downward vertical displacement of primary structure 
through positive mechanical attachment to stud web. 

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. AllSteel & Gypsum Products, Inc. 
b. Dietrich Metal Framing; a Worthington Industries company. 
c. MarinoWARE. 
d. Steel Network, Inc. (The). 

D. Single Deflection Track:  Manufacturer's single, deep-leg, U-shaped steel track; 
unpunched, with unstiffened flanges, of web depth to contain studs while allowing 
free vertical movement, with flanges designed to support horizontal loads and 
transfer them to the primary structure. 

E. Double Deflection Tracks:  Manufacturer's double, deep-leg, U-shaped steel tracks, 
consisting of nested inner and outer tracks; unpunched, with unstiffened flanges. 

F. Drift Clips:  Manufacturer's standard bypass or head clips, capable of isolating wall 
stud from upward and downward vertical displacement and lateral drift of primary 
structure through positive mechanical attachment to stud web and structure. 



Union County Human Services  PERKINS+WILL 
Monroe, NC   830346 
100% Construction Documents – Issued for Bid  October 16, 2015 
 

COLD-FORMED METAL FRAMING 
05 40 00 - 5 

2.6 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, 
Structural Grade, Type H, metallic coated, of same grade and coating weight used 
for framing members. 

B. Provide accessories of manufacturer's standard thickness and configuration. 

2.7 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips:  ASTM A 36/A 36M, zinc coated by hot-dip process 
according to ASTM A 123/A 123M. 

B. Anchor Bolts:  ASTM F 1554, Grade 36, threaded carbon-steel hex-headed bolts 
and carbon-steel nuts; and flat, hardened-steel washers; zinc coated by hot-dip 
process according to ASTM A 153/A 153M, Class C. 

C. Expansion Anchors:  Fabricated from corrosion-resistant materials, with allowable 
load or strength design capacities calculated according to ICC-ES AC193 and 
ACI 318 greater than or equal to the design load, as determined by testing per 
ASTM E 488 conducted by a qualified testing agency. 

D. Power-Actuated Anchors:  Fastener system of type suitable for application 
indicated, fabricated from corrosion-resistant materials, with allowable load 
capacities calculated according to ICC-ES AC70, greater than or equal to the design 
load, as determined by testing per ASTM E 1190 conducted by a qualified testing 
agency. 

E. Mechanical Fasteners:  ASTM C 1513, corrosion-resistant-coated, self-drilling, self-
tapping, steel drill screws. 

1. Head Type:  Low-profile head beneath sheathing, manufacturer's standard 
elsewhere. 

2.8 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint:  SSPC-Paint 20 or MIL-P-21035B. 

B. Cement Grout:  Portland cement, ASTM C 150, Type I; and clean, natural sand, 
ASTM C 404.  Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with 
minimum water required for placement and hydration. 

C. Nonmetallic, Nonshrink Grout:  Premixed, nonmetallic, noncorrosive, nonstaining 
grout containing selected silica sands, portland cement, shrinkage-compensating 
agents, and plasticizing and water-reducing agents, complying with 
ASTM C 1107/C 1107M, with fluid consistency and 30-minute working time. 

D. Shims:  Load bearing, high-density multimonomer plastic, and nonleaching; or of 
cold-formed steel of same grade and coating as framing members supported by 
shims. 
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E. Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from 
manufacturer's standard widths to match width of bottom track or rim track 
members. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Install load bearing shims or grout between the underside of load-bearing wall 
bottom track and the top of foundation wall or slab at locations with a gap larger 
than 1/4 inch (6 mm) to ensure a uniform bearing surface on supporting concrete 
or masonry construction. 

B. Install sealer gaskets at the underside of wall bottom track or rim track and at the 
top of foundation wall or slab at stud or joist locations. 

3.2 INSTALLATION, GENERAL 

A. Cold-formed steel framing may be shop or field fabricated for installation, or it may 
be field assembled. 

B. Install cold-formed steel framing according to AISI S200 and to manufacturer's 
written instructions unless more stringent requirements are indicated. 

C. Install cold-formed steel framing and accessories plumb, square, and true to line, 
and with connections securely fastened. 

D. Install framing members in one-piece lengths. 

E. Install temporary bracing and supports to secure framing and support loads 
comparable in intensity to those for which structure was designed.  Maintain braces 
and supports in place, undisturbed, until entire integrated supporting structure has 
been completed and permanent connections to framing are secured. 

F. Do not bridge building expansion joints with cold-formed steel framing.  
Independently frame both sides of joints. 

G. Install insulation, specified in Section 072100 "Thermal Insulation," in built-up 
exterior framing members, such as headers, sills, boxed joists, and multiple studs 
at openings, that are inaccessible on completion of framing work. 

H. Fasten hole reinforcing plate over web penetrations that exceed size of 
manufacturer's approved or standard punched openings. 

I. Erection Tolerances:  Install cold-formed steel framing level, plumb, and true to line 
to a maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as 
follows: 
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1. Space individual framing members no more than plus or minus 1/8 inch (3 
mm) from plan location.  Cumulative error shall not exceed minimum 
fastening requirements of sheathing or other finishing materials. 

3.3 LOAD-BEARING WALL INSTALLATION 

A. Install continuous top and bottom tracks sized to match studs.  Align tracks 
accurately and securely anchor at corners and ends, and at spacings as follows: 

1. Anchor Spacing:  24 inches (610 mm) min. 

B. Squarely seat studs against top and bottom tracks with gap not exceeding of 1/8 
inch (3 mm) between the end of wall framing member and the web of track.  
Fasten both flanges of studs to top and bottom tracks.  Space studs as follows: 

1. Stud Spacing:  16 inches (406 mm) min. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb 
walls or warped surfaces and similar configurations. 

D. Align studs vertically where floor framing interrupts wall-framing continuity.  Where 
studs cannot be aligned, continuously reinforce track to transfer loads. 

E. Align floor and roof framing over studs.  Where framing cannot be aligned, 
continuously reinforce track to transfer loads. 

F. Anchor studs abutting structural columns or walls, including masonry walls, to 
supporting structure as indicated. 

G. Install headers over wall openings wider than stud spacing.  Locate headers above 
openings as indicated.  Fabricate headers of compound shapes indicated or required 
to transfer load to supporting studs, complete with clip-angle connectors, web 
stiffeners, or gusset plates. 

1. Frame wall openings with not less than a double stud at each jamb of frame 
as indicated on Shop Drawings.  Fasten jamb members together to uniformly 
distribute loads. 

2. Install runner tracks and jack studs above and below wall openings.  Anchor 
tracks to jamb studs with clip angles or by welding, and space jack studs 
same as full-height wall studs. 

H. Install supplementary framing, blocking, and bracing in stud framing indicated to 
support fixtures, equipment, services, casework, heavy trim, furnishings, and 
similar work requiring attachment to framing. 

1. If type of supplementary support is not indicated, comply with stud 
manufacturer's written recommendations and industry standards in each 
case, considering weight or load resulting from item supported. 

I. Install horizontal bridging in stud system, spaced vertically 48 inches (1220 mm) 
Fasten at each stud intersection. 
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1. Bridging:  Cold-rolled steel channel, welded or mechanically fastened to webs 
of punched studs with a minimum of two screws into each flange of the clip 
angle for framing members up to 6 inches (150 mm) deep. 

2. Bridging:  Combination of flat, taut, steel sheet straps of width and thickness 
indicated and stud-track solid blocking of width and thickness to match studs.  
Fasten flat straps to stud flanges and secure solid blocking to stud webs or 
flanges. 

3. Bridging:  Proprietary bridging bars installed according to manufacturer's 
written instructions. 

J. Install steel sheet diagonal bracing straps to both stud flanges, terminate at and 
fasten to reinforced top and bottom tracks.  Fasten clip-angle connectors to 
multiple studs at ends of bracing and anchor to structure. 

K. Install miscellaneous framing and connections, including supplementary framing, 
web stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a 
complete and stable wall-framing system. 

3.4 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION 

A. Install continuous tracks sized to match studs.  Align tracks accurately and securely 
anchor to supporting structure as indicated. 

B. Fasten both flanges of studs to top and bottom track unless otherwise indicated.  
Space studs as follows: 

1. Stud Spacing:  16 inches (406 mm). 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb 
walls or warped surfaces and similar requirements. 

D. Isolate non-load-bearing steel framing from building structure to prevent transfer 
of vertical loads while providing lateral support. 

1. Install single deep-leg deflection tracks and anchor to building structure. 
2. Install double deep-leg deflection tracks and anchor outer track to building 

structure. 
3. Connect vertical deflection clips to infill studs and anchor to building 

structure. 
4. Connect drift clips to cold-formed metal framing and anchor to building 

structure. 

E. Install horizontal bridging in wall studs, spaced vertically in rows indicated on Shop 
Drawings but not more than 48 inches (1220 mm) apart.  Fasten at each stud 
intersection. 

1. Top Bridging for Single Deflection Track:  Install row of horizontal bridging 
within 18 inches (450 mm) of single deflection track.  Install a combination of 
bridging and stud or stud-track solid blocking of width and thickness matching 
studs, secured to stud webs or flanges. 
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a. Install solid blocking at 96-inch (2440-mm) centers. 

2. Bridging:  Cold-rolled steel channel, welded or mechanically fastened to webs 
of punched studs. 

3. Bridging:  Combination of flat, taut, steel sheet straps of width and thickness 
indicated and stud-track solid blocking of width and thickness to match studs.  
Fasten flat straps to stud flanges and secure solid blocking to stud webs or 
flanges. 

4. Bridging:  Proprietary bridging bars installed according to manufacturer's 
written instructions. 

F. Install miscellaneous framing and connections, including stud kickers, web 
stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a 
complete and stable wall-framing system. 

3.5 FIELD QUALITY CONTROL 

A. Testing:  Owner will engage a qualified independent testing and inspecting agency 
to perform field tests and inspections and prepare test reports. 

B. Field and shop welds will be subject to testing and inspecting. 

C. Testing agency will report test results promptly and in writing to Contractor and 
Architect. 

D. Remove and replace work where test results indicate that it does not comply with 
specified requirements. 

E. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

3.6 REPAIRS AND PROTECTION 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on 
fabricated and installed cold-formed steel framing with galvanized repair paint 
according to ASTM A 780 and manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to 
manufacturer and Installer, that ensure that cold-formed steel framing is without 
damage or deterioration at time of Substantial Completion. 

END OF SECTION 054000 
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SECTION 07 92 00 

JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Silicone joint sealants. 

B. Latex joint sealants. 

C. Acoustical joint sealants. 

D. Urethane joint sealants. 

1.2 PRECONSTRUCTION TESTING 

A. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their 

adhesion to Project joint substrates. Test joint sealants according to Method A, Field-

Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, 

Tail Procedure, in ASTM C 1521. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each joint-sealant product and application, submit information 

regarding type of sealant selected for each application, and compatibility with all 

materials in contact with that sealant. 

B. Samples:  For each kind and color of joint sealant required. 

C. Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 

2. Joint-sealant manufacturer and product name. 

3. Joint-sealant formulation. 

4. Joint-sealant color. 

1.4 INFORMATIONAL SUBMITTALS 

A. Preconstruction compatibility and adhesion test reports performed by contractor’s 

testing agency. 

B. Warranties. 
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1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM C 1021 to conduct the 

testing indicated. 

B. Preinstallation Conference: Conduct conference at Project site. 

1.6 WARRANTY 

A. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-

sealant manufacturer agrees to furnish joint sealants to repair or replace those that 

do not comply with performance and other requirements specified in this Section 

within specified warranty period. 

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

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements 

indicated for each liquid-applied joint sealant specified, including those referencing 

ASTM C 920 classifications for type, grade, class, and uses related to exposure and 

joint substrates. 

1. Suitability for Immersion in Liquids.  Where sealants are indicated for joints 

that will be continuously immersed in liquids, provide products that have 

undergone testing according to ASTM C 1247.  Liquid used for testing sealants 

is deionized water, unless otherwise indicated. 

B. Stain-Test-Response Characteristics:  Where sealants are specified to be non-

staining to porous substrates, provide products that have undergone testing 

according to ASTM C 1248 and have not stained porous joint substrates indicated for 

Project. 

C. Suitability for Contact with Food:  Where sealants are indicated for joints that will 

come in repeated contact with food, provide products that comply with 

21 CFR 177.2600. 

2.2 SILICONE JOINT SEALANTS 

A.  Neutral-Curing Silicone Joint Sealant (SS-1) ASTM C 920. 

1. Subject to compliance with requirements, provide one of the following: 

a. Dow Corning Corporation; “SL Parking Structure Sealant”. 

b. Pecora Corporation; “300 SL”. 

c. Tremco Incorporated; “900SL”. 
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2. Type:  Single component (S) or multicomponent (M). 

3. Grade:  Pourable (P) 

4. Class:  100/50. 

5. Uses Related to Exposure:  Traffic (T) 

B. Neutral-Curing Silicone Joint Sealant (SS-2):  ASTM C 920. 

1. Subject to compliance with requirements, provide one of the following: 

a. Dow Corning Corporation; “790 Silicone Building Sealant”. 

b. Pecora Corporation; “890 NST”. 

c. Tremco Incorporated; “Spectrem 1 Silicone”. 

2. Type:  Single component (S) or multicomponent (M). 

3. Grade:  nonsag (NS). 

4. Class:  100 

5. Uses Related to Exposure:  Non-traffic (NT). 

C. Neutral-Curing Silicone Joint Sealant (SS-3):  ASTM C 920. 

1. Subject to compliance with requirements, provide  one of the following: 

a. Dow Corning Corporation; “795 Silicone”. 

b. Pecora Corporation; “895 Silicone”. 

c. Tremco Incorporated; “Spectrem 2 Silicone”. 

2. Type:  Single component (S) or multicomponent (M). 

3. Grade:  nonsag (NS). 

4. Class:  50. 

5. Uses Related to Exposure:  Non-traffic (NT). 

D. Neutral-Curing Silicone Joint Sealant (SS-4) ASTM C 920. 

1. Subject to compliance with requirements, provide  one of the following: 

a. Dow Corning Corporation; “786 Silicone Sealant”. 

b. Pecora Corporation; “898”. 

c. Tremco Incorporated; “Proglaze”. 

2. Type:  Single component (S)  

3. Grade:  nonsag (NS). 

4. Class:  25 

5. Uses Related to Exposure:  Non-traffic (NT). 

2.3 URETHANE JOINT SEALANTS 

A. Urethane Joint Sealant (US-1): ASTM C 920. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 
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a. BASF Building System; “Sonolastic NP-1”.Pecora Corporation. 

b. Pecora Corporation; “DynaTrol I-XLTremco Incorporated. 

c. Tremco Incorporated; “Dymonic FC 

2. Type: Single component (S) or multicomponent (M). 

3. Grade: nonsag (NS). 

4. Class: 50 

5. Uses Related to Exposure: Nontraffic (NT). 

B. Urethane Joint Sealant (US-2): ASTM C 920. 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. BASF Building System; “Sonolastic SL-2”. 

b. Pecora Corporation; “NR-200 Urexpan”. 

c. Tremco Incorporated; “THC-900” 

2. Type: Multicomponent (M). 

3. Grade: Pourable or self-leveling (P). 

4. Class: 25 

5. Uses Related to Exposure: Traffic (T), M and O. 

6. USDA regulation for indirect food contact. 

2.4 LATEX JOINT SEALANTS 

A. Latex Joint Sealant (LS-1):  Acrylic latex or siliconized acrylic latex, ASTM C 834, 

Type OP, Grade NF. 

1. Subject to compliance with requirements, provide one of the following: 

a. DAP Products, Inc; “ALEX® Acrylic Latex Caulk”. 

b. Pecora Corporation; “AC-20® + Silicone”. 

c. Tremco Incorporated; “Tremflex® 834”. 

2.5 ACOUSTICAL JOINT SEALANTS 

A. Acoustical Joint Sealant (AS-1):  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. 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Pecora Corporation: “BA-98”. 

b. GE “RCS20 Acoustical” 
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2.6 JOINT SEALANT BACKING 

A. Cylindrical Sealant Backings:  ASTM C 1330, Type and density as recommended by 

joint sealant manufacturer.  Size to control sealant depth and otherwise contribute 

to producing optimum sealant performance. 

B. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant 

manufacturer. 

2.7 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint-sealant manufacturer where required for 

adhesion of sealant to joint substrates indicated, as determined from preconstruction 

joint-sealant-substrate tests and field tests. 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of 

sealants and sealant backing materials. 

C. Masking Tape:  Non-staining, nonabsorbent material compatible with joint sealants 

and surfaces adjacent to joints.  

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint 

sealants to comply with joint-sealant manufacturer's written instructions. 

1. Remove laitance and form-release agents from concrete. 

2. Clean nonporous joint substrate surfaces with chemical cleaners or other means 

that do not stain, harm substrates, or leave residues capable of interfering with 

adhesion of joint sealants. 

B. Joint Priming:  Prime joint substrates where recommended by joint-sealant 

manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior 

experience. Apply primer to comply with joint-sealant manufacturer's written 

instructions. Confine primers to areas of joint-sealant bond; do not allow spillage or 

migration onto adjoining surfaces. 

C. Masking Tape:  Use masking tape where required to prevent contact of sealant or 

primer with adjoining surfaces that otherwise would be permanently stained or 

damaged by such contact or by cleaning methods required to remove sealant smears.  

Remove tape immediately after tooling without disturbing joint seal. 

3.2 INSTALLATION 

A. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for 

use of joint sealants as applicable to materials, applications, and conditions indicated. 
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B. Joint Width:  Unless otherwise indicated, joints to be 1/2 inch wide with a maximum 

allowable tolerance of plus or minus 1/8 inch. 

C. Install sealant backings of kind indicated to support sealants during application and 

at position required to produce cross-sectional shapes and depths of installed 

sealants relative to joint widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 

2. Do not stretch, twist, puncture, or tear sealant backings. 

3. Remove absorbent sealant backings that have become wet before sealant 

application and replace them with dry materials. 

4. Reinstall sealant backing that is out of tolerance more than 1/4 inch 

D. Install bond-breaker tape behind sealants where sealant backings are not used 

between sealants and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the 

same time backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 

2. Completely fill recesses in each joint configuration. 

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that 

allow optimum sealant movement capability. 

F. Tooling of Nonsag Sealants:  Immediately after sealant application and before 

skinning or curing begins, tool sealants according to requirements specified in 

subparagraphs below to form smooth, uniform beads of configuration indicated; to 

eliminate air pockets; and to ensure contact and adhesion of sealant with sides of 

joint. 

1. Remove excess sealant from surfaces adjacent to joints. 

2. Use tooling agents that are approved in writing by sealant manufacturer and 

that do not discolor sealants or adjacent surfaces. 

3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise 

indicated. 

G. Acoustical Sealant Installation:  Comply with ASTM C 919 and with manufacturer's 

written recommendations. 

H. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses 

by methods and with cleaning materials approved in writing by manufacturers of joint 

sealants and of products in which joints occur. 

3.3 FIELD QUALITY CONTROL 

A. Field-Adhesion Testing:  Contractor shall engage a qualified testing agency to field 

test joint-sealant adhesion to joint substrates as follows: 

1. Extent of Testing:  Test completed and cured sealant joints as follows: 
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a. Perform 5 tests for the first 1000 feet of joint length for each kind of 

sealant and joint substrate. 

b. Perform 1 test for each 1000 feet of joint length thereafter or 1 test per 

each floor per elevation. 

2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant 

Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail 

Procedure, in ASTM C 1521. 

B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure 

from testing or noncompliance with other indicated requirements will be considered 

satisfactory.  Remove sealants that fail to adhere to joint substrates during testing 

or to comply with other requirements.  Retest failed applications until test results 

prove sealants comply with indicated requirements. 

3.4 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces (SS-1). 

1. Joint Locations: 

a. Isolation and contraction joints in cast-in-place concrete slabs. 

b. Tile control and expansion joints. 

c. Joints between different materials listed above. 

d. Other joints as indicated. 

2. Joint Sealant:  Silicone. 

B. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal non-

traffic surfaces (SS-2). 

1. Joint Locations:   

a. Control and expansion joints in unit masonry. 

b. Construction joints in cast-in-place concrete. 

c. Joints between different materials listed above. 

2. Joint Sealant:  Silicone. 

C. Joint-Sealant Application:  Joints in vertical surfaces and horizontal non-traffic 

surfaces (SS-3). 

1. Exterior Joint Locations: 

a. Joints between metal panels. 

b. Structural and non-structural glazing. 

c. Joints between different materials listed above. 

d. Perimeter joints between materials listed above and frames of doors 

windows and louvers. 

e. Other joints as indicated. 
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2. Interior Joint Locations: 

a. Control and expansion joints on exposed interior surfaces of exterior 

walls. 

b. Tile control and expansion joints. 

c. Other joints as indicated. 

3. Joints between different materials listed above. 

4. Joint Sealant:  Silicone. 

D. Joint-Sealant Application: Exterior joints in horizontal traffic surfaces (US-2). 

1. Joint Locations: 

a. Control and expansion joints in brick pavers. 

b. Isolation and contraction joints in cast-in-place concrete slabs. 

c. Tile control and expansion joints. 

d. Joints between different materials listed above. 

e. Other joints as indicated. 

2. 2. Joint Sealant: Urethane. 

E. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal non-

traffic surfaces (LS-1). 

1. Joint Locations: 

a. Control and expansion joints on exposed interior surfaces of exterior 

walls. 

b. Vertical joints on exposed surfaces of interior unit masonry concrete 

walls. 

c. Perimeter joints of exterior openings where indicated. 

d. Perimeter joints between interior wall surfaces and frames of interior 

doors windows and elevator entrances. 

e. Other joints as indicated. 

2. Joint Sealant:  Acrylic latex or siliconized acrylic latex. 

F. Joint-Sealant Application:  Mildew-resistant silicone interior joints in vertical surfaces 

and horizontal non-traffic surfaces (SS-4). 

1. Joint Sealant Location: 

a. Joints between plumbing fixtures and adjoining walls, floors, and 

counters. 

b. Tile control and expansion joints where indicated. 

c. Other joints as indicated. 

2. Joint Sealant:  Silicone. 

G. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and horizontal 

non-traffic surfaces (AS-1). 
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1. Joint Location: 

a. Acoustical joints where indicated. 

b. Other joints as indicated. 

2. Joint Sealant:  Acoustical. 

 

END OF SECTION 
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SECTION 08 11 13 

HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Standard hollow metal doors and frames. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Include elevations, door edge details, frame profiles, metal 

thicknesses, preparations for hardware, and other details. 

C. Samples:  For units with factory applied color finishes. 

1.3 INFORMATIONAL SUBMITTALS 

A. Schedule:  Prepared by or under the supervision of supplier, using same reference 

numbers for details and openings as those on Drawings. 

1.4 QUALITY ASSURANCE 

A. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and 

labeled by a qualified testing agency, for fire-protection ratings indicated, based on 

testing at positive pressure according to NFPA 252. 

1. 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. 

2. Doors not complying with requirement for indicated testing shall provide 

construction label to certify compliance with required rating. 

B. Fire-Rated, Borrowed-Light Frame Assemblies: Assemblies complying with NFPA 80 

that are listed and labeled, by a testing and inspecting agency acceptable to 

authorities having jurisdiction, for fire-protection ratings indicated, based on testing 

according to NFPA 257 or UL 9. Label each individual glazed lite. 

C. Smoke-Control Door Assemblies: Comply with NFPA 105 or UL 1784. 
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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. Amweld Building Products, LLC. 

2. Ceco Door Products; an Assa Abloy Group company. 

3. Curries Company; an Assa Abloy Group company. 

4. Security Metal Products Corp. 

5. Steelcraft; an Ingersoll-Rand company. 

2.2 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008, CS, Type B; suitable for exposed 

applications. 

B. Hot-Rolled Steel Sheet:  ASTM A 1011, CS, Type B. 

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

minimum G60 or A60 metallic coating. 

D. Frame Anchors:  ASTM A 591, Commercial Steel (CS), 40Z coating designation; mill 

phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008 

or ASTM A 1011, hot-dip galvanized according to ASTM A 153, Class B. 

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

F. Grout:  ASTM C 476, except with a maximum slump of 4 inches, as measured 

according to ASTM C 143. 

G. Glazing: Section 08 80 00 - Glazing. 

H. Bituminous Coating: Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 

15-mil dry film thickness per coat. 

2.3 STANDARD HOLLOW METAL DOORS 

A. General:  Comply with ANSI/SDI A250.8. 

1. Design:  Flush panel. 

2. Core Construction:  Manufacturer's standard polystyrene, polyurethane, 

polyisocyanurate, mineral-board, or vertical steel-stiffener core. 

a. Fire Door Core:  As required to provide fire-protection and temperature-

rise ratings indicated. 
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b. Thermal-Rated (Insulated) Doors:  R-value of not less than 12.3 deg. F x 

h x sq. ft./Btu when tested according to ASTM C 1363. 

3. Vertical Edges for Single-Acting Doors:  Square edge. 

4. Top and Bottom Edges:  Closed with flush or inverted 0.042-inch- thick, end 

closures or channels of same material as face sheets. 

5. Tolerances:  SDI 117, "Manufacturing Tolerances for Standard Steel Doors and 

Frames." 

B. Exterior Doors:  Face sheets fabricated from metallic-coated steel sheet.  Comply 

with ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for physical 

performance level: 

1. Level 4 and Physical Performance Level A (Maximum Duty), Model 2 

(Seamless). 

2. Thickness:  1-3/4 inches. 

C. Interior Doors:  Face sheets fabricated from cold-rolled steel sheet.  Provide doors 

complying with requirements indicated below by referencing ANSI/SDI A250.8 for 

level and model and ANSI/SDI A250.4 for physical performance level: 

1. Level 4 and Physical Performance Level A (Maximum Duty), Model 2 

(Seamless). 

2. Thickness:  1-3/4 inches. 

D. Hardware Reinforcement:  ANSI/SDI A250.6. 

2.4 STANDARD HOLLOW METAL FRAMES 

A. General:  Comply with ANSI/SDI A250.8. 

B. Exterior Frames:  Fabricated from metallic-coated steel sheet. 

1. Fabricate frames with mitered or coped corners. 

2. Fabricate frames as full profile welded unless otherwise indicated. 

3. Frames for Level 4 Steel Doors:  0.067 inch thick steel sheet. 

C. Interior Frames:  Fabricated from cold-rolled steel sheet. 

1. Fabricate frames as full profile welded unless otherwise indicated. 

2. Frames for Level 4 Steel Doors:  0.067 inch thick steel sheet. 

3. Frames for Borrowed Lights: Same as adjacent door frame. 

D. Interior Frames for Wood Doors: 

1. Up to and including 6 feet in width:  0.053 inch thick steel sheet. 

2. Over 6 feet in width:  0.067 inch thick steel sheet. 

E. Hardware Reinforcement:  ANSI/SDI A250.6. 
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F. Provide opening designation tag with imprinted lettering installed on the hinge side 

jamb, installed after the frame has been painted. 

2.5 FRAME ANCHORS 

A. Jamb Anchors: 

1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame 

size, not less than 0.042 inch thick, with corrugated or perforated straps not 

less than 2 inches wide by 10 inches long; or wire anchors not less than 0.177 

inch thick. 

2. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less 

than 0.042 inch thick. 

B. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch thick, 

and as follows: 

1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive 

fasteners. 

2.6 STOPS AND MOLDINGS 

A. Moldings for Glazed Lites in Doors:  Minimum 0.032 inch thick, same material as door 

face sheet. 

B. Fixed Frame Moldings:  Formed integral with hollow metal frames, a minimum of 5/8 

inch high unless otherwise indicated. 

C. Loose Stops for Glazed Lites in Frames:  Minimum 0.032 inch thick, same material 

as frames. 

2.7 ACCESSORIES 

A. Grout Guards:  Formed from same material as frames, not less than 0.016 inch thick. 

2.8 FABRICATION 

A. Tolerances:  Fabricate hollow metal work to tolerances indicated in SDI 117. 

B. Hollow Metal Doors: 

1. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors. Seal 

joints in top edges of doors against water penetration. 

2. Glazed Lites:  Factory cut openings in doors. 

3. Rubber Astragals:  Provide overlapping astragal on one leaf of pairs of doors 

where required by NFPA 80 for fire-performance rating or where indicated. 
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C. Hollow Metal Frames:  Where frames are fabricated in sections, provide alignment 

plates or angles at each joint, fabricated of same thickness metal as frames. 

1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and 

make smooth, flush, and invisible. 

2. Grout Guards:  Weld guards to frame at back of hardware mortises in frames 

to be grouted. 

3. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least 

four spot welds per anchor. 

4. Jamb Anchors:  Provide number and spacing of anchors as follows: 

a. Masonry Type:  Locate anchors not more than 18 inches from top and 

bottom of frame. Space anchors not more than 32 inches o.c. and as 

follows: 

1) Two anchors per jamb up to 60 inches high. 

2) Three anchors per jamb from 60 to 90 inches high. 

3) Four anchors per jamb from 90 to 120 inches high. 

4) Four anchors per jamb plus 1 additional anchor per jamb for each 

24 inches or fraction thereof above 120 inches high. 

b. Stud-Wall Type:  Locate anchors not more than 18 inches from top and 

bottom of frame. Space anchors not more than 32 inches o.c. and as 

follows: 

1) Three anchors per jamb up to 60 inches high. 

2) Four anchors per jamb from 60 to 90 inches high. 

3) Five anchors per jamb from 90 to 96 inches high. 

4) Five anchors per jamb plus 1 additional anchor per jamb for each 

24 inches or fraction thereof above 96 inches high. 

5) Two anchors per head for frames more than 42 inches wide and 

mounted in metal-stud partitions. 

c. Post-installed Expansion Type:  Locate anchors not more than 6 inches 

from top and bottom of frame.  Space anchors not more than 26 inches 

o.c. 

5. Door Silencers:  Except on weather-stripped doors, drill stops to receive door 

silencers. 

a. Single-Door Frames:  Three door silencers. 

b. Double-Door Frames:  Two door silencers. 

D. Hardware Preparation:  Factory prepare hollow metal work to receive templated 

mortised hardware according to the Door Hardware Schedule and templates 

furnished as specified in Section 08 71 00 - Door Hardware. 

1. Locate hardware as indicated, or if not indicated, according to 

ANSI/SDI A250.8. 

2. Reinforce doors and frames to receive non-templated, mortised and surface-

mounted door hardware. 
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3. Comply with applicable requirements in ANSI/SDI A250.6 and 

ANSI/DHI A115 Series specifications for preparation of hollow metal work for 

hardware. 

4. Coordinate locations of conduit and wiring boxes for electrical connections with 

Division 26 electrical Sections. 

E. Stops and Moldings: Provide stops and moldings around glazed lites where indicated. 

Form corners of stops and moldings with butted or mitered hairline joints. 

1. Single Glazed Lites: Provide fixed stops and moldings welded on secure side of 

hollow metal work. 

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. 

4. Provide loose stops and moldings on inside of hollow metal work. 

5. Coordinate rabbet width between fixed and removable stops with type of 

glazing and type of installation indicated. 

2.9 STEEL FINISHES 

A. Prime Finish:  Apply manufacturer's standard primer immediately after cleaning and 

pretreating. 

1. Shop Primer:  ANSI/SDI A250.10. 

PART 3 - EXECUTION 

3.1 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, leaving surfaces smooth and undamaged. 

a. At fire-protection-rated openings, install frames according to NFPA 80. 

b. Where frames are fabricated in sections because of shipping or handling 

limitations, field splice at approved locations by welding face joint 

continuously; grind, fill, dress, and make splice smooth, flush, and 

invisible on exposed faces. 

c. Install frames with removable glazing stops located on secure side of 

opening. 

d. Install door silencers in frames before grouting. 

e. Remove temporary braces necessary for installation only after frames 

have been properly set and secured. 

f. Check plumbness, squareness, and twist of frames as walls are 

constructed.  Shim as necessary to comply with installation tolerances. 
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g. Field apply bituminous coating to backs of frames that are filled with grout 

containing antifreezing agents. 

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

to floor, and secure with post-installed expansion anchors. 

a. Floor anchors may be set with powder-actuated fasteners instead of post-

installed expansion anchors if so indicated and approved on Shop 

Drawings. 

3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation behind frames. 

4. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space 

between frames and masonry with grout. 

5. Installation Tolerances:  Adjust hollow metal door frames for squareness, 

alignment, twist, and plumb 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. 

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 hollow metal doors accurately in frames, within clearances 

specified below.  Shim as necessary. 

1. Non-Fire-Rated Standard Steel Doors: 

a. Jambs and Head:  1/8 inch plus or minus 1/16 inch. 

b. Between Edges of Pairs of Doors:  1/8 inch plus or minus 1/16 inch. 

c. Between Bottom of Door and Top of Threshold:  Maximum 3/8 inch. 

d. Between Bottom of Door and Top of Finish Floor (No Threshold):  

Maximum 3/4 inch. 

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 Division 08 Section "Glazing" and 

with hollow metal manufacturer's written instructions. 

1. Secure stops 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. 

3.2 ADJUSTING AND CLEANING 

A. Final Adjustments:  Check and readjust operating hardware items immediately before 

final inspection.  Leave work in complete and proper operating condition. Remove 

and replace defective work, including hollow metal work that is warped, bowed, or 

otherwise unacceptable. 
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B. 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. 

END OF SECTION 
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SECTION 08 14 16 

FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Solid-core doors with wood-veneer faces. 

B. Factory finishing flush wood doors. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of door indicated.  Include factory-finishing 

specifications. 

B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each 

kind of door; construction details not covered in Product Data; location and extent of 

hardware blocking; and other pertinent data. 

1. Indicate dimensions and locations of mortises and holes for hardware. 

2. Indicate dimensions and locations of cutouts. 

3. Indicate requirements for veneer matching. 

4. Indicate doors to be factory finished and finish requirements. 

5. Indicate fire-protection ratings for fire-rated doors. 

6. Indicate path for low voltage wiring required for electrical hardware. 

C. Samples:  For factory-finished doors to demonstrate full range of color and graining. 

1.3 QUALITY ASSURANCE 

A. Quality Standard:  In addition to requirements specified, comply with "Architectural 

Woodwork Standards."   

B. Fire-Rated Wood Doors:  Doors complying with NFPA 80 that are listed and labeled 

by a qualified testing agency, for fire-protection ratings indicated, based on testing 

at positive pressure or as close to neutral pressure as possible according to NFPA 252  

or UL 10B. 

1. Doors and frames which do not comply with manufacturer’s testing shall be 

provided with construction labels to certify that assembly is compliant with 

required fire rating. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Package doors with protection liner placed between each door to protect from 

damage. 
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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. Algoma Hardwoods, Inc. 

2. Eggers Industries. 

3. Graham; an Assa Abloy Group company. 

4. VT Industries Inc. 

2.2 DOOR CONSTRUCTION, GENERAL 

A. Particleboard-Core Doors: 

1. Particleboard:  ANSI A208.1, Grade LD-1 or Grade LD-2. 

2. Provide doors with structural-composite-lumber cores instead of particleboard 

cores for doors indicated to receive exit devices. 

B. Structural-Composite-Lumber-Core Doors: 

1. Structural Composite Lumber:  WDMA I.S.10. 

a. Screw Withdrawal, Face:  700 lbf. 

b. Screw Withdrawal, Edge:  400 lbf. 

C. Fire-Protection-Rated Doors:  Provide core specified or mineral core as needed to 

provide fire-protection rating indicated. 

1. Edge Construction:  Provide edge construction with intumescent seals 

concealed by outer stile.  Comply with specified requirements for exposed 

edges. 

2. Pairs:  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. 

2.3 VENEER-FACED DOORS FOR TRANSPARENT FINISH 

A. Interior Solid-Core Doors: 

1. Grade:  Premium, with Grade A faces. 

2. Species:   Select white maple. 

3. Cut:  Plain sliced (flat sliced). 

4. Match between Veneer Leaves:  Book match. 

5. Assembly of Veneer Leaves on Door Faces:  Balance match. 

6. Pair and Set Match:  Provide for doors hung in same opening. 

7. Core:  Particleboard. 



Union County Human Services  PERKINS+WILL 

Monroe, NC   830346 

100% Construction Documents - Issued for Bid  October 16, 2015 

 

FLUSH WOOD DOORS 

08 14 16 - 3 

8. Construction:  Five plies.  Stiles and rails are bonded to core, then entire unit 

abrasive planed before veneering. 

9. Exposed Vertical Edges: Same species as faces. 

10. WDMA I.S. 1-A Performance Grade: As indicated. 

2.4 LOUVERS AND LIGHT FRAMES 

A. Wood Beads for Light Openings in Wood Doors: Provide manufacturer's standard 

wood beads as follows unless otherwise indicated. 

1. Wood Species: Same species as door faces. 

2. Profile: Recessed tapered beads Recessed tapered beads with exposed banding 

Lipped tapered beads Manufacturer's standard shape. 

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. Include 

concealed metal glazing clips where required for opening size and fire-protection 

rating indicated. 

2.5 FABRICATION 

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

requirements of referenced quality standard for fitting unless otherwise indicated. 

1. Comply with requirements in NFPA 80 for fire-rated doors. 

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

C. Openings:  Cut and trim openings through doors in factory. 

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. 

2.6 FACTORY FINISHING 

A. General:  Comply with referenced quality standard for factory finishing. Complete 

fabrication, including fitting doors for openings and machining for hardware that is 

not surface applied, before finishing. 

1. Finish faces, all four edges, edges of cutouts, and mortises.  Stains and fillers 

may be omitted on bottom edges, edges of cutouts, and mortises. 

B. Finish doors at factory that are indicated to receive transparent finish.  Field finish 

doors indicated to receive opaque finish. 
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C. Transparent Finish: 

1. Grade:  Premium. 

2. Finish:  AWI catalyzed polyurethane system. 

3. Staining:  Match Architect's sample. 

4. Effect:  Open-grain finish. 

5. Sheen:  Satin. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Hardware:  For installation, see Section 08 71 00 - Door Hardware. 

B. Installation Instructions:  Install doors to comply with manufacturer's written 

instructions and the referenced quality standard, and as indicated. 

1. Install fire-rated doors in corresponding fire-rated frames according to NFPA 80. 

C. Factory-Finished Doors:  Restore finish before installation if fitting or machining is 

required at Project site. 

D. Protect doors from construction damage.  Replace doors that show damage prior to 

Substantial Completion. 

END OF SECTION 
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SECTION 08 41 13 

ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Exterior and interior storefront framing. 

B. Exterior and interior manual-swing entrance doors and door frame units. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design aluminum-framed systems, including comprehensive 

engineering analysis by a qualified professional engineer, using performance 

requirements and design criteria indicated.  Design framing and glazing at guard 

conditions to comply with requirements for guards as indicated in the building code 

and as designated by the AHJ. 

B. Wind Loads:  As indicated on Drawings. 

C. Deflection of Framing Members: 

1. Deflection Normal to Wall Plane:  Limited to 1/175 of clear span for spans up 

to 13 feet 6 inches and to 1/240 of clear span plus 1/4 inch for spans greater 

than 13 feet 6 inches 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 amount not exceeding that 

which reduces glazing bite to less than 75 percent of design dimension and that 

which reduces edge clearance between framing members and glazing or other 

fixed components directly below them to less than 1/8 inch and clearance 

between members and operable units directly below them to less than 1/16 

inch. 

D. Structural-Test Performance:  Provide aluminum-framed systems tested according 

to ASTM E 330 as follows: 

1. When tested at 150 percent of positive and negative wind-load design 

pressures, systems, including anchorage, do not evidence material failures, 

structural distress, and permanent deformation of main framing members 

exceeding 0.2 percent of span. 

2. Test Durations:  10 seconds. 

E. Air Infiltration:  Provide aluminum-framed systems with maximum air leakage 

through fixed glazing and framing areas of 0.06 cfm/sq. ft. of fixed wall area when 

tested according to ASTM E 283 at a minimum static-air-pressure difference of 6.24 

lbf/sq. ft. 
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F. Water Penetration under Static Pressure:  Provide aluminum-framed systems that do 

not evidence water penetration through fixed glazing and framing areas when tested 

according to ASTM E 331 at a minimum static-air-pressure difference of 20 percent 

of positive wind-load design pressure, but not less than 6.24 lbf/sq. ft. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For aluminum-framed systems.  Include plans, elevations, sections, 

details, and attachments to other work. 

1. Include details of provisions for system expansion and contraction and for 

drainage of moisture in the system to the exterior. 

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

D. Entrance Door Hardware Schedule: Prepared by or under the supervision of supplier, 

detailing fabrication and assembly of entrance door hardware, as well as procedures 

and diagrams. 

1.4 INFORMATIONAL SUBMITTALS 

A. Delegated-Design Submittal:  For aluminum-framed systems 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. Coordinate devices located within framing members. Include mullion 

extensions or other means acceptable to Architect to conceal wiring and 

devices. Extensions shall be designed to result in a regular and complete 

aesthetic assembly. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

B. Warranties:  Sample of special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and 

approved for installation of units required for this Project. 

B. Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing 

indicated. 
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C. Engineering Responsibility:  Prepare data for aluminum-framed systems, including 

Shop Drawings, based on testing and engineering analysis of manufacturer's 

standard units in systems similar to those indicated for this Project. 

D. Product Options:  Information on Drawings and in Specifications establishes 

requirements for systems' aesthetic effects and performance characteristics. 

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.  Performance characteristics are indicated by criteria subject 

to verification by one or more methods including preconstruction testing, field 

testing, and in-service performance. 

E. Accessible Entrances:  Comply with applicable provisions in the North Carolina State 

Building Code. 

F. Source Limitations for Aluminum-Framed Systems:  Obtain from single source from 

single manufacturer. 

G. Pre-installation Conference:  Conduct conference at Project site. 

H. Mock-up: Provide a completely assembled, typical wall area installed with all related 

accessories, in composite configurations designed to fulfill the performance criteria 

and representative of the design as shown on the Drawings. Include Aluminum-

Framed Entrances as a component of total wall mock-up as indicated on Drawings. 

1. Extent of mock-up shall be the same as that which will be provided in the final 

work. 

2. Mock-up shall be installed simulating actual construction conditions, including 

actual structural supports and connections. Use means, methods and 

techniques proposed for final installation. 

3. Locate mock-up as directed by the Architect. 

4. Personnel assembling mock-up shall be the same personnel that will perform 

the actual final units of work at the project site. 

5. Test Mock-up as indicated in Section 01 40 00 - Quality Requirements 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to 

repair or replace components of aluminum-framed systems that do not comply with 

requirements or that fail in materials or workmanship within specified warranty 

period. 

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

B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees 

to repair or replace components on which finishes do not comply with requirements 

or that fail in materials or workmanship within specified warranty period.  Warranty 

does not include normal weathering. 

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

2.1 MANUFACTURERS 

A. Basis of Design:  Contract Documents are based on products specified below to 

establish a standard of quality.  Other acceptable manufacturers with products having 

equivalent characteristics may be considered, provided deviations are minor and 

design concept expressed in Contract Documents is not changed, as judged by 

Architect. 

1. Kawneer North America; an Alcoa Company: 

a. Interior Storefront <FE 122>: TriFab 451 (Center Plane), with Snap-In 

Flat Filler #450-026 

1) Frame Size: 4-1/2 inches deep with 2-inch sight line. 

2) Fabrication: Shear Block. 

3) Infill Options: Up to 1-1/8-inches. 

b. Exterior Storefront and Punched Windows <FE 111>: TriFab VG 451T 

(Front Plane) with HP (High Performance) integral sill: 

1) SSG / Weatherseal option on structurally silicone glazing in some 

vertical applications) 

2) Frame Size: 4-1/2 inches deep with 2-inches sight line. 

3) Fabrication: Screw Spline (Punched windows only) or Shear Block. 

4) Infill Options: Up to 1-1/8-inches. 

c. Manual Swing Entrances: 500 Series Tuffline Entrances. 

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

of the following: 

1. EFCO Corporation. 

2. OldcastleBuildingProducts. 

3. YKK AP America Inc. 

2.2 MATERIALS 

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and 

finish indicated. 

1. Sheet and Plate:  ASTM B 209. 

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

3. Extruded Structural Pipe and Tubes:  ASTM B 429. 

4. Structural Profiles:  ASTM B 308. 

5. Welding Rods and Bare Electrodes:  AWS A5.10. 
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B. Steel Reinforcement:  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. 

1. Structural Shapes, Plates, and Bars:  ASTM A 36. 

2. Cold-Rolled Sheet and Strip:  ASTM A 1008. 

3. Hot-Rolled Sheet and Strip:  ASTM A 1011. 

2.3 FRAMING SYSTEMS 

A. Framing Members:  Manufacturer's standard extruded-aluminum framing members 

of thickness required and reinforced as required to support imposed loads. 

1. Construction:   

a. Interior:  Nonthermal. 

b. Exterior:  Thermally broken. 

2. Glazing System:  Retained mechanically with gaskets on four sides. 

3. Glazing Plane:  As indicated. 

B. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 

non-staining, nonferrous shims for aligning system components. 

C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, non-

staining, non-bleeding fasteners and accessories compatible with adjacent materials. 

1. Use self-locking devices where fasteners are subject to loosening or turning out 

from thermal and structural movements, wind loads, or vibration. 

2. Reinforce members as required to receive fastener threads. 

3. Use exposed fasteners with countersunk Phillips screw heads finished to match 

framing system. 

D. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel 

inserts, complying with ASTM A 123/A 123M or ASTM A 153/A 153M. 

E. Concealed Flashing:  Dead-soft, 0.018 inch thick stainless steel, ASTM A 240 of type 

recommended by manufacturer. 

F. Framing System Gaskets and Sealants:  Manufacturer's standard, recommended by 

manufacturer for joint type. 

2.4 GLAZING SYSTEMS 

A. Glazing:  As specified in Section 08 80 00 - Glazing. 

B. Glazing Gaskets:  Manufacturer's standard compression types; replaceable, molded 

or extruded, of profile and hardness required to maintain watertight seal. 
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C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric type. 

2.5 ENTRANCE DOOR SYSTEMS 

A. Entrance Doors:  Manufacturer's standard glazed entrance doors for manual-swing 

operation. 

1. Door Construction:  2 inch overall thickness, with minimum 0.188 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. 

a. Accessible Doors:  Smooth surfaced for width of door in area within 10 

inches above floor or ground plane. 

3. Glazing Stops and Gaskets:  Square, snap-on, extruded-aluminum stops and 

preformed gaskets. 

a. Provide non-removable glazing stops on outside of door. 

B. Entrance Door Hardware:  As specified in Section 08 71 00 - Door Hardware. 

2.6 ACCESSORY MATERIALS 

A. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 

requirements except containing no asbestos; formulated for 30-mil thickness per 

coat. 

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. Framing Members, General:  Fabricate components that, when assembled, have the 

following characteristics: 

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

2. Accurately fitted joints with ends coped or mitered. 

3. Means to drain water passing joints, condensation within framing members, 

and moisture migrating within the system to exterior. 
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4. Physical and thermal isolation of glazing from framing members. 

5. Accommodations for thermal and mechanical movements of glazing and 

framing to maintain required glazing edge clearances. 

6. Provisions for field replacement of glazing from interior for vision glass and 

exterior for spandrel glazing or metal panels. 

7. 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:  3-coat fluoropolymer finish complying with 

AAMA 2604 and containing not less than 50 percent PVDF resin by weight in color 

coat. 

1. Color and Gloss:  Match Architect’s sample of PPG Duranar XL Coating; 

UC51568 XL; Champagne Gold. 

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 non-movement joints. 

5. Install anchors with separators and isolators to prevent metal corrosion and 

electrolytic deterioration. 

6. Seal joints watertight unless otherwise indicated. 

7. Install fire safing / fire stopping at edges of fire-resistant framing systems. 

8. Run conduct inside of mullions for the exit signs and the concealed closers on 

exterior storefront. 
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B. Metal Protection: 

1. Where aluminum will contact dissimilar metals, protect against galvanic action 

by painting contact surfaces with primer or applying sealant or tape, or by 

installing nonconductive spacers as recommended by manufacturer for this 

purpose. 

2. Where aluminum will contact concrete or masonry, protect against corrosion by 

painting contact surfaces with bituminous paint. 

C. Install components to drain water passing joints, condensation occurring within 

framing members, and moisture migrating within the system to exterior. 

D. Set continuous sill members and flashing in full sealant bed as specified in 

Section 07 92 00 - Joint Sealants to produce weathertight installation. 

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

and without warp or rack. 

F. Fill gap between window and adjacent construction completely with mineral fiber 

insulation. 

G. Install glazing as specified in Section 08 80 00 - Glazing. 

H. Install power and low-voltage cable inside mullions for mullion mounted devices, 

including hardware and accessories. 

I. 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: Contractor will engage a qualified independent testing and inspecting 

agency to perform field tests and inspections. 

B. Testing Services: Testing and inspecting of representative areas of aluminum-framed 

entrances and storefronts shall take place as installation proceeds to determine 

compliance of installed assemblies with specified requirements. 

1. Air Infiltration: Areas shall be tested for air leakage of 1.5 times the rate 

specified for laboratory testing in "Performance Requirements" Article, but not 

more than 0.50 cfm/sq. ft., of fixed wall area when tested according to ASTM 

E 783 at a minimum static-air-pressure differential of 6.24 lbf/sq. ft. 

a. Test Area: A minimum of three areas at least 250 square feet in area to 

be selected by Architect based on Contractor’s sequencing of work. For 
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any area which does not pass test, an additional two areas are to be 

tested. 

2. Water Penetration: Areas shall be tested according to ASTM E 1105, test 

Method B 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. 

a. Test Area: A minimum of three areas at least 250 square feet in area to 

be selected by Architect based on Contractor’s sequencing of work. For 

any area which does not pass test, an additional two areas are to be 

tested. 

3. Water Spray Test: Before installation of interior finishes has begun, areas 

designated by Architect shall be tested according to AAMA 501.2, test Method 

B, and shall not evidence water penetration. 

a. Test Area: A minimum of three areas at least 250 square feet in area to 

be selected by Architect based on Contractor’s sequencing of work. For 

any area which does not pass test, an additional two areas are to be 

tested. 

C. Additional testing and inspecting, at Contractor's expense, will be performed to 

determine compliance of replaced or additional work with specified requirements. 

D. Aluminum-framed assemblies will be considered defective if they do not pass tests 

and inspections. Defective installations shall be removed, reinstalled, and retested 

until successful tests are accomplished 

E. Prepare test and inspection reports. 

END OF SECTION 
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SECTION 08 71 00 

DOOR HARDWARE 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Work under this section includes furnishing and the installation of finish and security 

hardware specified herein and noted on drawings for a complete and operational 

system, including any electrified door hardware components including finish and 

security hardware and auto operators for entrance doors.  

Items include, but are not limited to:  

1. Hinges/Continuous Hinges  

2. Flush Bolts  

3. Exit Devices  

4. Locksets and Cylinders  

5. Push Plates - Pulls  

6. Coordinators  

7. Closers/ADA Operators  

8. Kick, Mop and Protection Plates  

9. Stops, Wall Bumpers, Overhead Controls  

10. Thresholds, Gasketing and Door Bottoms  

11. Silencers  

12. Miscellaneous Trim and Accessories  

13. Electrified Hardware Items, Controls and Power Supplies  

14. Electronic Managed Locksets  

1.02 REFERENCES 

A. The following references are used in this section. 

1. NFPA 80 – Standard for Fire Doors, 2007. 

2. Installation Guide for Doors and Hardware, DHI, 1984. 

3. ANSI / BHMA A156.18, Materials and Finishes, 2006. 

1.03 GENERAL REQUIREMENTS 

A. Provide items, articles, materials, operations and methods listed, mentioned or 

scheduled herein or on drawings, in quantities as required to complete project. 

Provide hardware that functions properly. Prior to furnishing hardware, advise 

Architect of items that will not operate properly, are improper for conditions, or will 

not remain permanently anchored. 

B. DESCRIPTION OF WORK  

1.04 SUBMITTALS 

A. Hardware Schedule: Submit 5 copies of hardware schedule in vertical format as 

illustrated by the Sequence of Format for the Hardware Schedule as published by the 

Door and Hardware Institute. Schedules which do not comply will be returned for 

correction before checking.  

B. Hardware schedule shall clearly indicate architect's hardware group and 

manufacturer of each item proposed.  
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C. The schedule shall be reviewed prior to submission by a certified Architectural 

Hardware Consultant (AHC), who shall affix his or her seal attesting to the 

completeness and correctness of the schedule. 

1. Provide 2 copies of illustrations from manufacturer’s catalogs and data in 

brochure form. 

2. Check specified hardware for suitability and adaptability to details and 

surrounding conditions. Indicate unsuitable or incompatible items and proposed 

substitutions in hardware schedule. 

3. Provide listing of manufacturer's template numbers for each item of hardware 

in hardware schedule. 

4. Furnish other Contractors and Subcontractors concerned with copies of final 

approved hardware schedule. Submit necessary templates and schedules as 

soon as possible to hollow metal, wood door, and aluminum door fabricators in 

accordance with schedule they require for fabrication. 

5. Samples: Lever design or finish sample: Provide 3 samples if requested by 

architect. 

D. Wiring Diagrams: Provide complete and detailed system operation and elevation 

diagrams specially developed for each opening requiring electrified hardware, except 

openings where only magnetic hold-opens or door position switches are specified. 

Provide these diagrams with hardware schedule submittal for approval. Provide 

detailed wiring diagrams with hardware delivery to jobsite. 

E. Installation Instructions: Provide manufacturer's written installation and adjustment 

instructions for finish hardware. Send installation instructions to site with hardware. 

F. Templates: Submit templates and "reviewed Hardware Schedule" to door and frame 

supplier and others as applicable to enable proper and accurate sizing and locations 

of cutouts and reinforcing. 

G. Contract Closeout Submittals: Comply with Section 01700 including specific 

requirements indicated below. 

1. Operating and maintenance manuals: Submit 3 sets containing the following: 

2. Complete information in care, maintenance, and adjustment, and data on repair 

and replacement parts, and information on preservation of finishes. 

3. Catalog pages for each product. 

4. Name, address, and phone number of local representative for each 

manufacturer. 

5. Parts list for each product. 

6. Copy of final approved hardware schedule, edited to reflect "As installed". 

7. Copy of final keying schedule. 

8. As installed "Wiring Diagrams" for each opening connected to power, both low 

voltage and 110 volts. 

9. One complete set of special tools required for maintenance and adjustment of 

hardware, including changing of cylinders. 
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1.05 QUALITY ASSURANCE 

A. General Contractor’s Investigation: Prior to Contract Execution, the General 

Contractor shall have thoroughly investigated the entities that will be performing 

work or supplying materials, products, equipment, or systems for this project, to 

ensure that they comply with all of the qualifications and requirements mentioned or 

implied in the Contract Documents. If it is later determined that any of the 

previously mentioned entities do not comply with the qualifications and requirements 

specified in the Contract Documents, the General Contractor will be required to 

replace that entity with a qualified entity at no increase in Contract Sum or Contract 

Time. 

B. Manufacturer: Obtain each type of hardware from a single manufacturer, although 

several may be indicated as offering products complying with requirements. 

C. Qualifications of the Hardware Supplier: A recognized architectural door hardware 

supplier, with warehousing facilities, who has been furnishing hardware and 

installation in the Project’s vicinity for a period of not less than 4 years. The supplier 

shall be, or shall employ, an Architectural Hardware Consultant (AHC) who is 

available, at reasonable times during the course of the work, for consultation about 

the Project’s hardware requirements, to the Owner, Architect, and Contractor. An 

Architectural Hardware Consultant (AHC) shall prepare all hardware and access 

control schedules. This Supplier shall be responsible for proper coordination of all 

finish hardware items and access control items with related sections to insure 

compatibility of products. 

1. Hardware supplier must be an authorized, direct factory distributor of all door 

hardware products specified herein to insure compliance and service of these 

products. 

2. Require supplier to meet with Owner to finalize keying requirements and to 

obtain final instructions in writing. 

D. Qualifications of Installer: The hardware installer shall have documented experience 

in the installation of hardware of similar quantities and types as required for this 

project. The installer’s qualifications shall be submitted to the architect, in writing, 

for approval by the architect before any work shall commence. 

E. Fire-Rated Openings: Furnish door hardware for fire-rated openings that complies 

with NFPA Standard No. 80 and requirements of the Authorities Having Jurisdiction. 

Furnish only items, of door hardware, that are listed and are identical to products 

tested by UL, ITS-WH, FM, or other testing and inspecting organization acceptable to 

the Authorities Having Jurisdiction, for use on types and sizes of doors indicated, in 

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

Project requires door assemblies and components that are compliant with positive 

pressure and S Label requirements. Specifications must be cross-referenced and 

coordinated with door and frame manufacturers to ensure that total door opening 

engineering is compatible with UL10C Standard for Positive Pressure Fire Tests of 

Door Assemblies. 

Where emergency exit devices are required on fire-rated doors (with supplementary 

marking on doors’ UL or FM labels including “Fire Door to be Equipped with Fire Exit 

Hardware”) provide UL/WHI or FM label on exit devices indicating “Fire Exit 

Hardware”. 

F. Substitutions: All substitution requests are required to be submitted 10 days prior to 

the bid date and complying with the procedures and time frame as outlined in 

Division 01, General Requirements. Approval of submitted products is at the 

discretion of the architect and his hardware consultant. 
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G. At the Project’s Completion, the Owner’s Representative shall accompany the 

Architect and General Contractor during the Door Hardware and Access Control 

Items punch list phase of the project close-out, insuring the Owner’s Representative 

is familiar with all applications and systems, as installed. Refer to additional 

requirements under 3.0 EXECUTION. 

H. Pre-Installation Meeting: Prior to door hardware installation, the General Contractor / 

Construction Manager shall request a hardware installation meeting to be held at the 

project location. This meeting shall convene prior to the hardware’s installation. The 

types of hardware this meeting shall include are: locksets, exit devices, and door 

closers. The manufacturer’s representatives of the above listed products, in 

conjunction with the hardware supplier for this project, shall conduct the installation 

training. All hardware installers shall be required to attend this meeting to receive 

certificate of authorized training. This meeting shall serve as door openings 

coordination and review of all shop drawings from related trades prior to the 

hardware installation. The Hardware Supplier shall include any related meeting costs 

in their proposal. 

I. Electrified Hardware and Security Hardware Systems: Prior to ordering the electrified 

hardware, the General Contractor shall request a coordination meeting. This meeting 

shall convene prior to or after the Door Hardware Schedule and the wiring diagrams 

have been submitted to the General Contractor. All related trades shall be 

represented at this meeting, which shall also include the architect, the Owner’s 

representative, the hardware supplier, and the hardware manufacturer’s 

representative as requested. This meeting shall serve as a review and coordination of 

all electrified hardware, wiring, connections, location for power supplies, and remote 

switches, and door functions. All related trades shall make any required changes, 

and resubmit schedules, diagrams, and any other required data, no later than one 

(1) week following this meeting. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. Tag each item or package separately with identification related to final hardware 

schedule, and include basic installation instructions with each item or package. 

 

B. Packaging of door hardware is the responsibility of the supplier. As material is 

received by the hardware supplier from various manufacturers, sort and repackage 

in containers clearly marked with appropriate hardware set numbers to match the 

set numbers of the approved hardware schedule. Two or more identical sets may be 

packed in the same container. 

 

C. The door hardware supplier shall deliver all individually packaged hardware items in 

a timely fashion to the place of installation (Shop or Project Site); direct factory 

shipments are not acceptable unless agreed upon beforehand. Hardware supplier 

shall coordinate delivery times and schedules with the contractor. 

 

D. The General Contractor, door hardware supplier, access control supplier, and 

installers shall count, coordinate, and store all door hardware and access control 

items herein, verifying complete counts of all items scheduled and furnished. The 

contractor must report all shortages (discrepancies with shipping documents) within 

five (5) working days. The manufacturers’ and Owner’s representatives will inspect 

the installation of the door hardware and access control items during that phase of 

construction. Any deficiencies in installation of all materials included herein shall be 

corrected before installation continues. 
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E. The General Contractor shall provide a secure lock-up for the door hardware and 

security equipment delivered to the Project, but not yet installed. Control handling 

and installation of the hardware items that are not immediately replaceable, so that 

completion of the work will not be delayed by hardware losses, both before and after 

installation. 

1.07 WARRANTY 

A. All materials must be warranted against defects in workmanship and materials for a 

period of one (1) year from date of acceptance of this project, unless otherwise 

noted. Any evidence of misuse or abuse voids all warranties. These warranties shall 

be each manufacturers’ standard written warranty. 

 

B. Special Warranties: 

 

1. Continuous Geared Hinges: Life of the Door Opening. 

2. Mortise Latchsets and Locksets: Three (3) Year Period. 

3. Exit Devices: Three (3) Year Period. 

4. Door Closers: Thirty (30) Year Period. 

5. Electromagnetic Door Holders: Two (2) Year Period. 

6. Saddle Thresholds, Bumper Thresholds, Door Sweeps, Self-Adhesive Gasketing, 

Perimeter Seals, Astragal Seals, Self-Adhesive Astragal Gasketing, Mullion Seals, 

Interlocking Seals, and Drip Strips: Five (5) Year Period. 

 

C. Any manufacturer whose standard written warranty does not equal or exceed the 

requirements listed above must provide a letter stating that they will extend their 

warranty to comply with the requirements of this specification. 

 

D. All of the manufacturer’s fasteners and attachments supplied with each hardware 

item must be installed to maintain the manufacturer’s fire listing and/or warranty. 

 

E. Refer to Section 01 - Closeout Procedures for additional warranty requirements. 

 

1.08 MAINTENANCE 

A. Maintenance Tools and Instructions: General Contractor shall furnish a complete set 

of specialized tools and maintenance instructions as needed for the Owner’s 

continued adjustment, maintenance, and removal and replacement of door 

hardware.  

PART 2 - PRODUCTS 

2.1 BUTTS AND HINGES 

A. Acceptable Manufacturers: 

Ives Hager Stanley 

5BB1 BB1279 FBB179 

5BB1 BB1191 FBB191 

5BB1HW BB1168 FBB168 

5BB1HW BB1199 FBB199 

 

B. Application: 
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1. Provide NRP (non-removable pins) at out-swinging lockable doors. 

C. Quantity: 

1. Two hinges per leaf for openings through 60 inches high. 

2. One additional hinge per leaf for each additional 30 inches in height or fraction 

thereof. 

2.2 CONTINUOUS GEARED HINGES 

A. Acceptable manufacturers: 

Ives Stanley Select 

224HD 662HD SL24HD 

 

B. Provide electric power transfer (EPT) cutouts as specified in hardware groups. 

2.3 CONTINUOUS STAINLESS STEEL HINGES 

A. Acceptable manufacturers: 

Ives Stanley Select 

700 651 SL300 

 

B. Provide electric power transfer (EPT) cutouts as specified in hardware groups. 

2.4 ELECTRIC POWER TRANSFER 

A. Acceptable manufacturers: 

Von Duprin Security Door Controls Securitron 

EPT-10 PTM-10 CEPT 

B. Provide power transfer sufficient for number and gage of wires to accommodate 

electric function of specified hardware. 

C. Electric power transfer is to be located per manufacturer’s template and UL 

requirements, unless interference with operation of door or other hardware items. 

2.5 FLUSH BOLTS AND DUSTPROOF STRIKES 

A. Acceptable manufacturers: 

Ives Trimco Burns 

FB31 3810 7842 

FB41 3815 7942 

FB51 3820 x 3810 7845 

FB458 3915 590 

DP2 3910 545 

 

B. Provide automatic and manual flush bolts with forged bronze face plates, extruded brass levers, 
and with wrought brass guides and strikes. Provide 12 inch steel or brass rods at doors up to 90 
inches in height. Top rods at manual flush bolts for doors over 90 inches in height shall be 
increased by 6 inches for each additional 6 inches of door height. Provide dust-proof strikes at 
each bottom flush bolt. 

2.6 LOCKSETS – MORTISE 

A. Acceptable Manufacturer and Series: 
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Schlage Corbin Best 

L9000 x 17A ML2000 x Princeton 45H x 14H 

 

B. Provide lock functions specified in Hardware Groups, with following provisions: 

1. Cylinders: Refer to “KEYING” article, herein. 

2. Locksets shall be manufactured from heavy gauge steel, 1/8” minimum lock case 

thickness, containing components of steel with a Zinc dichromate plating for 

corrosion resistance. 

3. Locksets are to have a standard 2 3/4” backset with a full 3/4” throw. Deadbolt 

shall be a full 1” throw, constructed of stainless steel. 

4. Lock shall be easily handed without opening the lock case. 

5. Lock trim shall be through-bolted to door to assure correct alignment a proper 

operation. 

6. Furnish “Knurled” or “Tactile” outside levers as indicated in the door Hardware 

Sets. “Abrasive” outside levers shall not be acceptable. 

2.7 EXIT DEVICES 

A. Acceptable Manufacturers: 

Von Duprin Detex Precision 

98 Series Advantex Series Apex Series  

 

B. Provide exit device series and functions as specified in Hardware Groups. Von Duprin 

product numbers are referenced in the Hardware Groups. 

C. All exit devices shall be UL listed for panic. Exit devices for labeled doors shall be UL 

listed as "Fire Exit Hardware". 

D. Where lever trim is specified, provide lever design to match lockset levers. 

E. Provide lever trim with breakaway feature. 

F. Provide cylinders for exit devices with locking trim and cylinder dogging. 

G. Provide exit devices with stainless steel touch bars. Load bearing plastic parts are 

not acceptable. 

H. Provide exit devices with cast metal, flush end caps. 

I. Provide deadlocking latchbolt feature for exit devices. 

J. Provide roller strikes on all rim exit devices. 

2.8 ELECTRIC STRIKES 

A. Acceptable Manufacturers and Series: 

Von Duprin Folger-Adam Rutherford 

6000 Series 310 Series 6 Series 

B. Provide electric strikes designed for use with the type locks shown at each opening 

where specified. 

C. Electric Strikes shall be UL Listed as Burglary-Resistant Electric Door Strikes and 

where required shall be UL Listed as Electric Strikes for Fire Doors and Frames. 

Provide fail-secure type electric strikes, unless specified otherwise. 

D. Provide transformers and rectifiers for each strike as required. Verify voltage with 

electrical contractor. 
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2.9 KEYING 

A. Master key or Grand master key cylinders and key in groups, unless otherwise 

specified. Factory masterkey with manufacturer retaining permanent keying records. 

B. Provide 6 masterkeys for each masterkey set. Provide 3 change keys for each lock. 

Provide 2 control keys for core removal. Stamp keys "DO NOT DUPLICATE." 

C. Submit proposed keying schedule to Architect. If requested, meet with Owner and 

Architect to review schedule. 

D. Provide Corbin Russwin Interchangeable Cores, with patented key control, for each 

lock with temporary keyed brass construction cores. Permanent cores shall be 

installed upon completion of the project. 

2.10 DOOR TRIM 

A. Acceptable Manufacturers and Types: 

Ives Trimco Burns 

8200 1001-9 56 

8303 1018-3B 5426C 

9100 1741 422 

8190 1191-3 29C 

9166 - 46 

 

B. Push Plates:  

1. Ives type 8200 6 inches by 16 inch unless otherwise indicated.  

2. Where width of door stile prevents use of 6 inch wide plate, provide push plate 

one inch less than width of stile but not less than 4 inches wide. 

C. Pull Plates: 

1. Ives type 8303 4 inches by 16 inches unless otherwise indicated. 

D. Push Bars:  

1. Ives type 9100, unless otherwise indicated. 

E. Pulls:  

1. Ives Series 8190, unless otherwise indicated.  

2. Where required, mount back to back with push bars. 

F. Kick Plates and Armor Plates: Ives 8400 Series, minimum of 0.050 inch thick, 

beveled 4 edges.  

1. At single doors provide width two inches less than door width on stop side and 

one inch less than door width on pull side.  

2. At pairs of doors provide width one inch less than door width on both sides.  

3. Height of 10 inches, unless otherwise indicated. 

4. Provide plates with countersunk screw holes. 

2.11 COORDINATORS 

A. Acceptable Manufacturers: 

Ives Trimco Burns 

COR Series 3094 Series 7600 Series 
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B. Provide Ives COR Series coordinator for labeled pairs of doors equipped with 

automatic flush bolts and those with vertical rod/mortise lock fire exit device 

combinations with astragals. 

C. Provide filler bars for total opening width, closer mounting brackets, carry bars, and 

special preparation for top latches where applicable. 

2.12 DOOR CLOSERS 

A. Acceptable Manufacturers and Types of Exposed Closers: 

 

 LCN Sargent Corbin 

Exteriors 4011 / 4111 281 / 281-P10 DC8200 / DC8210 x A3 

Interiors 1460 Series 281 / 281-P10 DC6200 / DC6210 

 

B. Closers shall have fully hydraulic, full rack and pinion action with a high strength cast 

iron cylinder. 

C. Provide non-sized closers, continuously adjustable over the full range of closer sizes, 

and allow for reduced opening force to meet opening force requirements of ANSI 

A117.1 

D. Hydraulic regulation shall be by tamper-proof, non-critical valves. Closers shall have 

separate adjustment for latch speed, swing speed, and back check. 

E. Provide closers with solid forged steel main arms (and forearms for parallel arm 

closers) and where specified to have a cast-in solid stop on the closer shoe 

(“CUSH”). Parallel arm mounted closers shall have “EDA” type arms or, where 

specified, “CUSH” or “SCUSH” type arms. 

F. Surface closers shall be certified to exceed ten million full load cycles by a recognized 

independent testing laboratory. 

G. Provide drop plates, brackets, or adapters for arms as required to suit details. 

H. Mount closers on room side of corridor doors, inside of exterior doors, and stair side 

of stairway doors.  

I. Provide back-check for closers.  

J. Provide hold-open arms where indicated.  

K. Provide closers for doors as noted in Hardware Groups and, in addition, provide 

closers for labeled  doors whether or not specifically noted in group. 

L. Provide closers meeting the requirements of UBC 7-2, 1997 and UL 10C positive 

pressure tests. 

M. Pressure relief valves (PRV’s) shall not be permitted. 

2.13 AUTOMATIC OPERATORS 

A. Acceptable Manufacturers: 

 

LCN Horton Dorma 

9500 Series 4000 Series ED400LE 

 

B. Provide automatic operators as specified in hardware groups. Provide complete with 

drop plates, brackets, or adapters for arms as required to suit details. 
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C. Provide wall-mounted actuator switches by the same manufacturer as the operator. 

Actuators shall be weather-resistant type at exterior applications. 

2.14 SLIDING DOOR HARDWARE 

A. Acceptable Manufacturers 

 

Pemko 

H200A 

 

B. Provide complete hardware sets for each opening specified with sliding door 

hardware.  

C. Include track, hangers, fasteners, guides, and all hardware required for a complete 

installation. 

2.15 OVERHEAD STOPS 

A. Acceptable Manufacturers 

Glynn Johnson Rixson Sargent 

90 9 Series 590 Series 

B. Provide overhead stops for interior doors equipped with regular arm surface type 

closer for doors that open against equipment, casework, sidelights, other objects 

that would make wall stops inappropriate. 

C. Provide sex bolt attachments for mineral core door application. 

2.16 WALL STOPS AND HOLDERS 

A. Acceptable Manufacturers and Types: 

 

Ives Trimco Door Controls 

WS406/407CCV 1270WVP 3211T 

 

B. Provide WS406/407CCV Series wall stop for each door leaf unless otherwise 

specified, or where conditions require the use of an overhead stop.  

C. Floor or base stops shall be used only where definitely specified or absolutely 

unavoidable. 

2.17 THRESHOLDS 

A. Acceptable Manufacturers and Product: 

 

National Guard Reese Zero 

425E S425A 8655A 

 

B. Where thresholds are specified in hardware groups, provide 8655E thresholds unless 

detailed otherwise. 

C. Refer to drawings for special details. Provide accessories, shims and fasteners. 

D. Where thresholds occur at openings with one or more mullions, they shall be cut for 

the mullions and extended continuously for the entire opening. 
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2.18 WEATHERSTRIPPING 

A. Acceptable Manufacturers and Product: 

 

 National Guard Reese Zero 

Sweeps 201NA 323C 39A 

Jambs 700SA 755C 429A 

Rain Drips 16A R201C 142A 

 

B. Where weatherstripping is specified in hardware groups, provide 429A unless 

detailed otherwise. 

C. Provide self-tapping fasteners for weatherstripping being applied to hollow metal 

frames. 

D. Where sweeps are specified in hardware groups, provide 39A unless detailed 

otherwise. 

E. Where rain drips are specified in hardware groups, provide 142A x full frame width, 

unless detailed otherwise. 

2.19 GASKETING 

A. Acceptable Manufacturers:  

 

National Guard Reese Zero 

5050 F-797B  188S 

 

B. Where smoke gasket is specified in hardware groups, provide 188S, unless detailed 

otherwise. 

C. Provide gaskets for 20-minute doors and doors designated for smoke and draft 

control. 

D. Where frame applied intumescent seals are required by the manufacturer, provide 

gaskets that comply with UBC 7-2, 1997 and UL 10C positive pressure tests. 

2.20 SOUND GASKETING 

A. Acceptable Manufacturers: 

1. Acoustical gasketing and door bottoms:  

 

 National Guard Reese Zero 

Automatic Door Bottoms 520NA 330C 365AA 

Jambs 104NA 599C 170AA 

 

B. Where sound gasketing is specified in hardware groups, provide 104NA and 520NA 

unless detailed otherwise. 

1. Provide self-tapping fasteners being applied to hollow metal doors and frames. 

2. Cutting or notching of sound gasket for stop mounted hardware shall not be 

permitted. 
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2.21 MAGNETIC HOLDERS 

A. Acceptable Manufacturers and Types: 

LCN Dorma Edwards 

SEM 7850 EM504 1504 

 

B. Where magnetic holders are specified in the Hardware Groups, provide LCN SEM 

7850, unless detailed otherwise.  

1. Verify voltage with Electrical Contractor. 

C. Provide magnetic holders made of cast metal material. Plastic or stamped material 

will not be accepted. 

2.22 ALARM HORN 

A. Acceptable Manufacturers and types: 

 

Schlage 

L1910-1 

 

B. Provide alarm audible horn as specified in hardware groups. 

2.23 PIR MOTION SENSORS 

A. Acceptable Manufacturers and types: 

 

Schlage 

SCAN II-W 

 

B. Provide motion sensors as specified in hardware groups. 

2.24 SILENCERS 

A. Acceptable Manufacturers and types: 

 

Ives Steelcraft Don-Jo 

SR64 Q146 1608 

 

B. Provide grey rubber silencers featuring pneumatic design that, once installed, forms 

an air pocket to absorb shock and reduce noise of door closing. 

C. Provide three (3) silencers per hollow metal strike jamb; two (2) per hollow metal 

double door head. Omit at doors scheduled to receive perimeter weatherstripping or 

smoke gasket. 

D. Silencers shall meet ANSI/BHMA A156.16, L03011 

2.25 KEY CABINET 

A. Provide key cabinets by Lund Equipment, Telkee Incorporated, or Key Control.  

B. Lund Deluxe wall type cabinet, Series 1200.  

C. Provide cabinet with one hook for each lock or cylinder plus at least 50 percent extra 

hooks.  
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D. Provide each hook with one non-removable security key tag and one snap-on link 

duplicate key tag. 

E. Provide tools, instruction sheets and accessories required to complete installation.  

F. Owner will place keys in key cabinet and complete index cards furnished with key 

system. 

2.26 KEY MANAGEMENT SOFTWARE 

A. Provide Sitemaster 200 key management software. 

B. Software shall provide tracking, issuing, collecting and transferring information 

regarding keys, doors, and hardware. 

C. Provide training for Owner’s personnel on the proper operation and application of the 

key management software.  

2.27 FASTENERS 

A. Including, but not limited to, wood or machine screws, bolts, bolts, nuts, anchors, 

etc. of proper type, material, and finish required for installation of hardware. 

B. Use phillips head for exposed screws. Do not use aluminum screws to attach 

hardware. 

C. Provide self-tapping (TEC) screws for attachment of sweeps and stop-applied 

weatherstripping only. 

2.28 TYPICAL FINISHES AND MATERIALS 

A. Finishes, unless otherwise specified: 

1. Butts: Interior Doors and Inswinging Exterior Doors  

a. US26D (BHMA 652) on Steel  

2. Continuous Hinges: 

a. US28 (BHMA 628) on Aluminum  

3. Flush Bolts:  

a. US26D (BHMA 626) on Brass or Bronze  

4. Exit Devices:  

a. US26D (BHMA 626) on Brass or Bronze  

5. Locks and Latches:  

a. US26D (BHMA 626) on Brass or Bronze  

6. Push Plates, Pulls and Push Bars:  

a. US32D (BHMA 630) on Stainless Steel  

7. Coordinators:  

a. USP (BHMA 600) on Steel  

8. Kick Plates, Armor Plates, and Edge Guards:  

a. US32D (BHMA 630) on Stainless Steel  

9. Overhead Stops and Holders: 

a. US32D (BHMA 630) on Brass or Bronze  

10. Closers: Surface mounted.  

a. Sprayed Aluminum Lacquer. 

11. Miscellaneous Hardware: 

a. US26D (BHMA 626) on Brass or Bronze 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors, frames, and related items for conditions that would prevent the 

proper application of finish hardware. Do not proceed until defects are corrected. 

3.2 INSTALLATION 

A. Mount hardware units at heights indicated in the following applicable publications, 

except as specifically indicated or required to comply with governing regulations and, 

except as otherwise indicated, by the Architect. 

1. “Recommended Locations for Builders Hardware for Standard Steel Doors and 

Frames” by the Door and Hardware Institute. 

B. Install each hardware item in compliance with the manufacturer’s instructions and 

recommendations. Where cutting and fitting is required to install hardware onto or 

into surfaces that are later to be painted or finished in another way, coordinate 

removal, storage, and reinstallation or application of surface protection with finishing 

work specified in the Division 09 Sections. Do not install surface-mounted items until 

finishes have been completed on the substrates involved. 

C. Sets units level, plumb, and true to line and location. Adjust and reinforce the 

attachment substrate as necessary for proper installation and operation. 

D. Where scheduled, door pulls shall be through-bolted with bolt heads concealed 

behind push plates. 

E. Drill and countersink units that are not factory prepared for anchorage fasteners. 

Space fasteners and anchors in accordance with industry standards. 

F. Set thresholds, for exterior and interior doors, in a full bed of butyl-rubber or 

polyisobutylene mastic sealant complying with requirements specified in Division 07 - 

Joint Sealers. 

G. Weatherstripping and Seals: Comply with manufacturer’s instructions and 

recommendations to the extent installation requirements are not otherwise indicated. 

 

H. The hardware installer shall be responsible for installation of all mechanical and 

electromechanical hardware items contained within this specification, in accordance 

with the manufacturer’s technical installation guidance, and in addition to all 

applicable code requirements. 

I. The Electrical Sub-Contractor, under Division 26 - Electrical, shall be responsible for 

providing and installing all (120 VAC) power source wiring as required for the 

electrified locking and access control hardware, equipment, accessories, and power 

supplies. This includes quad outlets as required on a dedicated circuit in designated 

IT / Telecommunication Room(s) and the related conduit, stud-ins, junction boxes, 

and connectors required for the power source delivery and connections. Provide 

cabling, conduit, stub-ins, patch cords, fire stop systems, data connectors, junction 

boxes, and back boxes for both the electrified locking hardware and access control 

equipment at each of the access controlled or monitored openings per plan drawings 

and specifications. Provide and install conduit between each of the aforementioned 

devices and between junction boxes, power supplies, and access control equipment 

located on or above each door opening. 
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1. At wall mounted remote card readers, provide conduit on the secured side of 

each door opening, at 48” from above the finished floor and 6” from the edge of 

each door frame, to the related power supplies and access control equipment; 

unless otherwise instructed by Architect. 

2. At all electrical hardware power transfer items provide conduit on the secured 

side of each door opening, from the power transfer items, through-wire hinges, 

or serviceable panel locations, inside of frame’s jambs, to the related power 

supplies and access control equipment. 

3. Installation of power supplies and interfacing of security system with fire alarm 

system as required, and coordination of complete security system shall be 

provided by the Electrical Sub-Contractor, under the Division 26 - Electrical. 

Electrical Sub-Contractor shall be responsible for providing and installing all 120 

VAC cabling connections and terminations from the electrical junction boxes to 

these electrical devices. 

J. The Access Control System’s supplier shall be responsible for providing all low-

voltage (12 / 24 VDC) wiring and communication cabling (RS-232 / RS-485) 

installation from network control processors to reader controllers, I / O monitor / 

control interface panels, electrified and integrated locking hardware, remote card 

readers, keypads, or display terminals, monitoring and signaling switches, and power 

supplies, identification, and termination in accordance with the manufacturer’s 

technical installation guidance, in addition to all applicable code requirements. 

Installation of all card readers, controllers, software packages, door position 

switches, and run low voltage wiring from the power supplies / controllers to the 

electrified hardware items at each opening where specified. The Access Control 

System’s installer shall also be responsible for connectors, final wire terminations, 

final hook-ups, testing, system set-up, warranty, and Owner Turnover. Owner 

Training shall be provided under this Section. 

K. Upon completion of the final installation of the Door Hardware and Access Control 

System, and burn in of the Security System, the Contract Hardware Distributor and 

the Access Control System’s Supplier shall jointly make final adjustments to the 

electrified hardware and Access Control System’s openings to insure proper 

adjustment and function of the opening is in compliance with the system’s 

functionality requirements. 

L. Lead Protection: Lead wrap hardware penetrating lead-lined doors. Levers and roses 

to be lead lined. Apply kick and armor plates with 3M adhesive #1357, as 

recommended by 3M Co., on lead-lined doors. 

3.3 FIELD QUALITY CONTROL 

A. After installation has been completed, provide services of qualified hardware 

consultant to check Project to determine proper application of finish hardware 

according to schedule. Also check operation and adjustment of hardware items. 

B. Adjust door control devices to compensate for final operation of heating and 

ventilating equipment. 

3.4 ADJUSTING AND CLEANING 

A. At final completion, hardware shall be left clean and free from disfigurement. Make 

final adjustment to door closers and other items of hardware. Where hardware is 

found defective repair or replace or otherwise correct as directed. 

B. Adjust door closers to meet opening force requirements of Uniform Federal 

Accessibility Standards. 
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C. Final Adjustment: Wherever hardware installation is made more than one month 

prior to acceptance or occupancy of space or area, return to work during week prior 

to acceptance or occupancy, and make final check and adjustment of hardware items 

in such space or area. Clean operating items as necessary to restore proper function 

and finish of hardware and doors. 

D. Instruct Owner's personnel in proper adjustment and maintenance of door hardware 

and hardware finishes. 

E. Clean adjacent surfaces soiled by hardware installation. 

3.5 PROTECTION 

A. Provide for proper protection of items of hardware until Owner accepts Project as 

complete. 

3.6 HARDWARE GROUPS 

A. The following schedule of hardware groups shall be considered a guide only, and the 

supplier is cautioned to refer to general conditions, special conditions, and the 

preamble to this section. It shall be the hardware supplier's responsibility to furnish 

all required hardware. 

B. Refer to the door schedule for hardware group required at each door opening. 

 
 
 

HARDWARE GROUP NO. AL-01 

FOR USE ON DOOR #(S):   
A115B A120B      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
2 EA  CONT. HINGE 224HD EPT 628 IVE 
2 EA  POWER TRANSFER EPT10 689 VON 
1 EA  ELEC PANIC 

HARDWARE 
RX-QEL+-9849-EO 626 VON 

1 EA  ELEC PANIC 
HARDWARE 

RX-QEL+-9849-NL-OP-110MD 626 VON 

1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
2 EA  90 DEG OFFSET PULL 8190HD 10" O 630 IVE 
2 EA  SURFACE CLOSER 4111 SCUSH 689 LCN 
2 EA  MOUNTING PLATE 4110-18 689 LCN 
2 EA  CUSH SHOE SUPPORT 4110-30 689 LCN 
2 EA  BLADE STOP SPACER 4110-61 689 LCN 
1 EA  RAIN DRIP 142A AL ZER 
2 EA  DOOR SWEEP 39A AL ZER 
1 EA  THRESHOLD 8655A MSLA-10 AL ZER 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1 EA  WEATHERSTRIPPING BY DOOR/FRAME MFG   
1   CARD READER BY SECURITY INTEGRATOR   
2   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   
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COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
DOOR IS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL TO READER WILL 
MOMENTARILY UNLOCK LOCK AND ALLOW ENTRY. REQUEST TO EXIT AND DOOR POSITION 
SWITCH CONNECTED TO ACCESS CONTROL SYSTEM FOR MONITORING. 
 
DOOR IS ALWAYS AVAILABLE FOR FREE EGRESS. 
 
 
 

HARDWARE GROUP NO. AL-02 

FOR USE ON DOOR #(S):   
A201AC      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
2 EA  CONT. HINGE 224HD 628 IVE 
2 SET  PUSH/PULL BAR 9190HD-10"-STD 630 IVE 
2 EA  OH STOP 90S 630 GLY 
2 EA  SURFACE CLOSER 4011 689 LCN 
1 EA  HEADER BOX 

BRACKETS/PLATES 
9550-334, 9550-334-1, 9550-334-2   

1 EA  DUMMY HEADER BOX 9550-572 
PAINT TO MATCH STOREFRONT 
SYSTEM 

  

2 EA  MOUNTING PLATE 4110-18 689 LCN 
 
DUMMY AUTO OPERATOR BOX TO MATCH ADJACENT DOORS 

 
 
 

HARDWARE GROUP NO. AL-03 

FOR USE ON DOOR #(S):   
A201AA      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
2 EA  CONT. HINGE 224HD EPT 628 IVE 
2 EA  POWER TRANSFER EPT10 689 VON 
2 EA  ELEC PANIC 

HARDWARE 
RX-9849-EO 626 VON 

2 EA  90 DEG OFFSET PULL 8190HD 10" O 630 IVE 
2 EA  SURFACE CLOSER 4111 SCUSH 689 LCN 
1 EA  HEADER BOX 

BRACKETS/PLATES 
9550-334, 9550-334-1, 9550-334-2   

1 EA  DUMMY HEADER BOX 9550-572 
PAINTED TO MATCH STOREFRONT 
SYSTEM 

  

2 EA  MOUNTING PLATE 4110-18 689 LCN 
2 EA  CUSH SHOE SUPPORT 4110-30 689 LCN 
2 EA  BLADE STOP SPACER 4110-61 689 LCN 
1 EA  RAIN DRIP 142A AL ZER 
2 EA  DOOR SWEEP 39A AL ZER 
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1 EA  THRESHOLD 8655A MSLA-10 AL ZER 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1 EA  WEATHERSTRIPPING BY DOOR/FRAME MFG   
2   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
REQUEST TO EXIT AND DOOR POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM 
FOR MONITORING. 
 
DUMMY AUTO OPERATOR BOX TO MATCH ADJACENT DOORS. 
 
 
 

HARDWARE GROUP NO. AL-04 

FOR USE ON DOOR #(S):   
B301 E301A      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
2 EA  CONT. HINGE 224HD 628 IVE 
1 EA  PANIC HARDWARE 9849-EO 626 VON 
1 EA  PANIC HARDWARE 9849-NL-OP-110MD 626 VON 
1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
2 EA  90 DEG OFFSET PULL 8190HD 10" O 630 IVE 
2 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
2 EA  MOUNTING PLATE 4110-18 689 LCN 
2 EA  CUSH SHOE SUPPORT 4110-30 689 LCN 
2 EA  BLADE STOP SPACER 4110-61 689 LCN 

 
 
 

HARDWARE GROUP NO. AL-05 

FOR USE ON DOOR #(S):   
A201AB      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
2 EA  CONT. HINGE 224HD EPT 628 IVE 
2 EA  POWER TRANSFER EPT10 689 VON 
1 EA  ELEC PANIC 

HARDWARE 
RX-QEL+-9849-EO 626 VON 

1 EA  ELEC PANIC 
HARDWARE 

RX-QEL+-9849-NL-OP-110MD 626 VON 

1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
2 EA  90 DEG OFFSET PULL 8190HD 10" O 630 IVE 
1 EA  SURF. AUTO 

OPERATOR 
9553 REG/STD MS 
PAINT HEADER BOX TO MATCH 
STOREFRONT SYSTEM 

ANCLR LCN 
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1 EA  RELAY/DOOR 
SEQUENCER 

8310-845 689 LCN 

1 EA  ACTUATOR, WALL 
MOUNT 

8310-853T 630 LCN 

1 EA  ACTUATOR, WALL 
MOUNT 

8310-853WP 630 LCN 

1 EA  BOLLARD POST 8310-866 AL LCN 
1 EA  SAFETY SENSOR 8310-877  LCN 
1 EA  RAIN DRIP 142A AL ZER 
2 EA  DOOR SWEEP 39A AL ZER 
1 EA  THRESHOLD 8655A MSLA-10 AL ZER 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1 EA  WEATHERSTRIPPING BY DOOR/FRAME MFG   
1   CARD READER BY SECURITY INTEGRATOR   
2   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR 

900-4RL BOARD NEEDED FOR AUTO 
OP. 

  

 
COORDINATE WITH ELECTRICAL AND SECURITY.  
 
ENTRY BY CARD READER OR KEY OVERRIDE WILL UNLOCK DOOR. VALID CREDENTIAL WILL 
ALLOW ADA WALL ACTUATOR TO BE USED AND SIGNAL AUTO OPERATOR TO OPEN DOOR.  
SAFETY SENSOR PREVENTS DOOR FROM OPENING OR CLOSING WHEN SWING PATH IS NOT 
CLEAR.  
REQUEST TO EXIT AND DOOR POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM 
FOR MONITORING. 
DOORS TO BE SEQUENCED WITH ADJACENT SET. PRESSING ON EXTERIOR ACTUATORS WILL 
OPEN EXTERIOR SET AND AFTER PROGRAMMABLE DELAY WILL SIGNAL INTERIOR SET TO 
OPEN. PRESSING INTERIOR LOBBY ACTUATOR WILL SEQUENCE DOORS IN REVERSE FOR 
EXITING.  
 
DOOR ALWAYS AVAILABLE FOR FREE EGRESS. 
 
 
 

HARDWARE GROUP NO. AL-06 

FOR USE ON DOOR #(S):   
A201AD      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
2 EA  CONT. HINGE 224HD 628 IVE 
2 SET  PUSH/PULL BAR 9190HD-10"-STD 630 IVE 
1 EA  SURF. AUTO 

OPERATOR 
9553 REG/STD MS 
PAINT HEADER BOX TO MATCH 
STOREFRONT SYSTEM 

ANCLR LCN 

2 EA  ACTUATOR, WALL 
MOUNT 

8310-853WP 630 LCN 

1 EA  SAFETY SENSOR 8310-877  LCN 
1 SET  WIRING DIAGRAMS AS REQUIRED   

 
COORDINATE WITH ELECTRICAL AND SECURITY.  
 
PRESSING ADA WALL ACTUATOR WILL SIGNAL AUTO OPERATOR TO OPEN DOOR.  
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SAFETY SENSOR PREVENTS DOOR FROM OPENING OR CLOSING WHEN SWING PATH IS NOT 
CLEAR.  
REQUEST TO EXIT AND DOOR POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM 
FOR MONITORING. 
DOORS TO BE SEQUENCED WITH ADJACENT SET. PRESSING ON EXTERIOR ACTUATORS WILL 
OPEN EXTERIOR SET AND AFTER PROGRAMMABLE DELAY WILL SIGNAL INTERIOR SET TO 
OPEN. PRESSING INTERIOR LOBBY ACTUATOR WILL SEQUENCE DOORS IN REVERSE FOR 
EXITING.  
 
AUTO OPERATOR MOUNTED ON PULL SIDE.  
 
DOOR ALWAYS AVAILABLE FOR FREE EGRESS. 
 
 
 

HARDWARE GROUP NO. AL-09 

FOR USE ON DOOR #(S):   
A115A A120A      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
2 EA  CONT. HINGE 224HD 628 IVE 
2 SET  PUSH/PULL BAR 9190HD-10"-STD 630 IVE 
2 EA  OH STOP 90S 630 GLY 
2 EA  SURFACE CLOSER 4011 689 LCN 
2 EA  MOUNTING PLATE 4110-18 689 LCN 

 
 
 

HARDWARE GROUP NO. E-01 

FOR USE ON DOOR #(S):   
B112A      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
1 EA  CONT. HINGE 224HD 628 IVE 
1 EA  FIRE EXIT HARDWARE 98-NL-F 626 VON 
1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  ELECTRIC STRIKE 6300 FSE 630 VON 
1 EA  SURFACE CLOSER 4111 SCUSH 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  RAIN DRIP 142A AL ZER 
1 EA  HEAD SEAL 429A AL ZER 
2 EA  JAMB SEAL 429A AL ZER 
1 EA  DOOR SWEEP 39A AL ZER 
1 EA  THRESHOLD 8655A MSLA-10 AL ZER 
1 EA  MOTION SENSOR SCANII BLK SCE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   
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COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
DOOR IS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL TO READER WILL 
MOMENTARILY RELEASE ELECTRIC STRIKE AND ALLOW ENTRY. MOTION SENSOR AND DOOR 
POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM FOR MONITORING. 
 
DOOR IS ALWAYS AVAILABLE FOR FREE EGRESS. 
 
 
 

HARDWARE GROUP NO. E-02 

FOR USE ON DOOR #(S):   
D103 ST-C201B  ST-D201B     

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
1 EA  CONT. HINGE 224HD 628 IVE 
1 EA  PANIC HARDWARE 98-NL 626 VON 
1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  ELECTRIC STRIKE 6300 FSE 630 VON 
1 EA  SURFACE CLOSER 4111 SCUSH 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  RAIN DRIP 142A AL ZER 
1 EA  HEAD SEAL 429A AL ZER 
2 EA  JAMB SEAL 429A AL ZER 
1 EA  DOOR SWEEP 39A AL ZER 
1 EA  THRESHOLD 8655A MSLA-10 AL ZER 
1 EA  MOTION SENSOR SCANII BLK SCE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
DOOR IS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL TO READER WILL 
MOMENTARILY RELEASE ELECTRIC STRIKE AND ALLOW ENTRY. MOTION SENSOR AND DOOR 
POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM FOR MONITORING. 
 
DOOR IS ALWAYS AVAILABLE FOR FREE EGRESS. 
 
 
 

HARDWARE GROUP NO. E-03 

FOR USE ON DOOR #(S):   
B101B B114  D101A     

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
2 EA  CONT. HINGE 224HD 628 IVE 



Union County Human Services  PERKINS+WILL 
Monroe, NC  830346 
100% Construction Documents – Issued for Bid  October 16, 2015 
 

 DOOR HARDWARE 

 08710 - 22  

1 EA  PANIC HARDWARE 9849-EO 626 VON 
1 EA  PANIC HARDWARE 9849-NL 626 VON 
1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
2 EA  SURFACE CLOSER 4111 SHCUSH 689 LCN 
2 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  RAIN DRIP 142A AL ZER 
1 EA  HEAD SEAL 429A AL ZER 
2 EA  JAMB SEAL 429A AL ZER 
2 EA  ASTRAGAL 328AA AL ZER 
2 EA  DOOR SWEEP 39A AL ZER 
1 EA  THRESHOLD 8655A MSLA-10 AL ZER 
1 EA  MOTION SENSOR SCANII BLK SCE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
2   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
MOTION SENSOR AND DOOR POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM 
FOR MONITORING. 
 
 
 

HARDWARE GROUP NO. E-04 

FOR USE ON DOOR #(S):   
D102      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
1 EA  CONT. HINGE 224HD 628 IVE 
1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 4111 SCUSH 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  RAIN DRIP 142A AL ZER 
1 EA  HEAD SEAL 429A AL ZER 
2 EA  JAMB SEAL 429A AL ZER 
1 EA  DOOR SWEEP 39A AL ZER 
1 EA  THRESHOLD 8655A MSLA-10 AL ZER 

 
 
 

HARDWARE GROUP NO. E-05 

FOR USE ON DOOR #(S):   
B100B      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
1 EA  CONT. HINGE 224HD 628 IVE 
1 EA  PANIC HARDWARE 98-L-NL-17-WH 626 VON 
1 EA  MORTISE CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
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1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 4111 SCUSH SRI MC 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  RAIN DRIP 142A AL ZER 
1 EA  HEAD SEAL 429A AL ZER 
2 EA  JAMB SEAL 429A AL ZER 
1 EA  DOOR SWEEP 39A AL ZER 
1 EA  THRESHOLD 8655A MSLA-10 AL ZER 

 
 
 

HARDWARE GROUP NO. E-06 

FOR USE ON DOOR #(S):   
B100A      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
2 EA  CONT. HINGE 224HD 628 IVE 
2 EA  PANIC HARDWARE 9849-EO-WH 626 VON 
2 EA  SURFACE CLOSER 4111 SHCUSH SRI MC 689 LCN 
1 EA  RAIN DRIP 142A AL ZER 
1 EA  HEAD SEAL 429A AL ZER 
2 EA  JAMB SEAL 429A AL ZER 
2 EA  ASTRAGAL 328AA AL ZER 
2 EA  DOOR SWEEP 39A AL ZER 
1 EA  THRESHOLD 8655A MSLA-10 AL ZER 

 
 
 

HARDWARE GROUP NO. G-01 

FOR USE ON DOOR #(S):   
B112B      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
1 EA  MORTISE CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1   HARDWARE BY DOOR MFG   

 
 
 

HARDWARE GROUP NO. I-01 

FOR USE ON DOOR #(S):   
A102 A103  A205  A206 D106 D107  
D203 D204  D303  D304   

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
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1 EA  PUSH PLATE 8200 4" X 16" 630 IVE 
1 EA  PULL PLATE 8302 10" 4" X 16" 630 IVE 
1 EA  SURFACE CLOSER 1461 EDA 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-02 

FOR USE ON DOOR #(S):   
A117 A119  A302  A303 A306 A307  
B234 B235  B354  B355   

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  PUSH PLATE 8200 4" X 16" 630 IVE 
1 EA  PULL PLATE 8302 10" 4" X 16" 630 IVE 
1 EA  SURFACE CLOSER 1461 REG 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-03 

FOR USE ON DOOR #(S):   
A116A B105A      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  PRIVACY LOCK L9040 17A L583-363 626 SCH 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
1 EA  COAT AND HAT HOOK 582 626 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-04 

FOR USE ON DOOR #(S):   
A214 A215  B203AA  B317 B322 C205  
C206 C218  C304  C305 C308D C321  
C333      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  PRIVACY LOCK L9040 17A L583-363 626 SCH 
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1 EA  MOP PLATE 8400 4" X 1" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
1 EA  COAT AND HAT HOOK 582 626 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-05 

FOR USE ON DOOR #(S):   
E337      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  PRIVACY LOCK L9040 17A L583-363 626 SCH 
1 EA  OH STOP 90S 630 GLY 
1 EA  MOP PLATE 8400 4" X 1" LDW B4E 630 IVE 
1 EA  COAT AND HAT HOOK 582 626 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-06 

FOR USE ON DOOR #(S):   
B106A      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  PRIVACY LOCK L9040 17A L583-363 626 SCH 
1 EA  OH STOP 90S 630 GLY 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  COAT AND HAT HOOK 582 626 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-07 

FOR USE ON DOOR #(S):   
C209 C210      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  PRIVACY LOCK L9040 17A L583-363 626 SCH 
1 EA  WALL STOP WS406/407CCV 630 IVE 
1 EA  COAT AND HAT HOOK 582 626 IVE 
3 EA  SILENCER SR64 GRY IVE 
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HARDWARE GROUP NO. I-08 

FOR USE ON DOOR #(S):   
A116 A203  B105  B302 B305B B323  
C334      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  CLASSROOM LOCK L9070L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  OH STOP 90S 630 GLY 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-09 

FOR USE ON DOOR #(S):   
A111 A118A  A118B  A204 A208A A208B  
A216 A317  A318  B202A B202AA B202B  
B210A B210B  B212  B213 B225A B225B  
B226 B326  B340A  B340B C216A C217A  
C221 C353A  C353B     

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  CLASSROOM LOCK L9070L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  WALL STOP WS406/407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-10 

FOR USE ON DOOR #(S):   
A223 A224  B215  B219 C303 C344B  
C345 C346  D104  D109 D212 D218  
D314 D322  E113  E114 E134 E136  
E242 E247  E331A  E331B E335  

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 REG 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
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1 EA  WALL STOP WS406/407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-11 

FOR USE ON DOOR #(S):   
A113 A114  A210  A211 A212 A310  
A311      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-12 

FOR USE ON DOOR #(S):   
A221 A315  A316  B216 B217 B227  
B228 B319  B324  C219 C227 C323  
C324 C335  E112  E312 E339  

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  WALL STOP WS406/407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-13 

FOR USE ON DOOR #(S):   
E232 E314      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  OH STOP 90S 630 GLY 
1 EA  SURFACE CLOSER 1461 REG 689 LCN 
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1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 SET  SEALS 188S BLK ZER 

 
 
 

HARDWARE GROUP NO. I-14 

FOR USE ON DOOR #(S):   
B114A C207  C211  C306 C307 E229  
E231 E313      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 REG 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
1 SET  SEALS 188S BLK ZER 

 
 
 

HARDWARE GROUP NO. I-15 

FOR USE ON DOOR #(S):   
A305      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  MOP PLATE 8400 4" X 1" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-16 

FOR USE ON DOOR #(S):   
A337 B106  B305A  B306 B307 B308  
B309 B310  B311  B312 B315 B316  
B320 B321  B328  B329 B330 B331  
B332 B333  B335  B336 B337 B338  
B339 C228  C229  C230 C231 C232  
C233 C234  C235  C310 C311 C312  
C313 C314  C315  C318 C319 C320A  
C320B C326  C327  C328 C329 C330  
C331 C332  C337  C338 C339 C340  
C341 C342  C343  E213 E220 E322  
E323 E324  E325  E326 E327  
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PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  PASSAGE SET L9010 17A 626 SCH 
1 EA  WALL STOP WS406/407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-17 

FOR USE ON DOOR #(S):   
A105AA A106AA      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
8 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 SET  AUTO FLUSH BOLT FB41P 630 IVE 
1 EA  DUST PROOF STRIKE DP2 626 IVE 
1 EA  CLASSROOM LOCK L9070L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  COORDINATOR COR X FL 628 IVE 
2 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
1 SET  SEALS 188S BLK ZER 
2 EA  ASTRAGAL 328AA AL ZER 

 
 
 

HARDWARE GROUP NO. I-18 

FOR USE ON DOOR #(S):   
A107AA A108AA      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  CLASSROOM LOCK L9070L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
1 SET  SEALS 188S BLK ZER 

 
 
 

HARDWARE GROUP NO. I-19 

FOR USE ON DOOR #(S):   
A105B A107A  A108A  A108B   

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
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8 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  FIRE EXIT HARDWARE 9850-WDC-EO-F-SNB 626 VON 
1 EA  FIRE EXIT HARDWARE 9850-WDC-L-F-17-SNB 626 VON 
1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
2 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
2 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 SET  SEALS 188S BLK ZER 
2 EA  ASTRAGAL 328AA AL ZER 

 
 
 

HARDWARE GROUP NO. I-20 

FOR USE ON DOOR #(S):   
B102      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  PASSAGE SET L9010 17A 626 SCH 
1 EA  SURFACE CLOSER 1461 REG 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
1 SET  SEALS 188S BLK ZER 

 
 
 

HARDWARE GROUP NO. I-21 

FOR USE ON DOOR #(S):   
A222 A312  A343  C236   

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  OFFICE/ENTRY LOCK L9050L 17A L583-363 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  WALL STOP WS406/407CCV 630 IVE 
1 EA  COAT AND HAT HOOK 582 626 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-22 

FOR USE ON DOOR #(S):   
A234A      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
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4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  OH STOP 90S 630 GLY 
1 EA  SURFACE CLOSER 1461 REG 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-23 

FOR USE ON DOOR #(S):   
B211      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
1 EA  CONT. HINGE 705 

WITH ADJUSTA-STUD 
630 IVE 

1 EA  CLASSROOM LOCK L9070L 17A XL11-515 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  WALL STOP WS406/407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-24 

FOR USE ON DOOR #(S):   
ST-A202 ST-A302  ST-C201A  ST-C301 ST-D201A ST-D301  
ST-E101 ST-E301A  ST-E301B     

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  POWER TRANSFER EPT10 689 VON 
1 EA  ELEC FIRE EXIT 

HARDWARE 
RX-98-L-F-E996-17-FS 626 VON 

1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 REG 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
1 SET  SEALS 188S BLK ZER 
1 EA  POWER SUPPLY WITH 

FIRE ALARM RELAY 
BY SECURITY INTEGRATOR   

1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
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DOOR IS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL TO READER WILL 
MOMENTARILY UNLOCK LOCK AND ALLOW ENTRY. EXIT DEVICE TO BE TIED TO FIRE ALARM. 
REQUEST TO EXIT AND DOOR POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM 
FOR MONITORING. 
 
DOOR IS ALWAYS AVAILABLE FOR FREE EGRESS. 
 
 
 

HARDWARE GROUP NO. I-25 

FOR USE ON DOOR #(S):   
B204A B205A  B206A  B207A B208A  

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  PASSAGE SET L9010 17A 626 SCH 
1 EA  WALL STOP WS406/407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-26 

FOR USE ON DOOR #(S):   
B103      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
8 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 SET  AUTO FLUSH BOLT FB41P 630 IVE 
1 EA  DUST PROOF STRIKE DP2 626 IVE 
1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  COORDINATOR COR X FL 628 IVE 
2 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
2 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 SET  SEALS 188S BLK ZER 
2 EA  ASTRAGAL 328AA AL ZER 

 
 
 

HARDWARE GROUP NO. I-27 

FOR USE ON DOOR #(S):   
B104 B107      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
8 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
2 EA  MANUAL FLUSH BOLT FB458 626 IVE 
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1 EA  DUST PROOF STRIKE DP2 626 IVE 
1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
2 EA  OH STOP 90S 630 GLY 
1 EA  SURFACE CLOSER 1461 REG 689 LCN 
2 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
2 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-28 

FOR USE ON DOOR #(S):   
B113      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
8 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
2 EA  MANUAL FLUSH BOLT FB458 626 IVE 
1 EA  DUST PROOF STRIKE DP2 626 IVE 
1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
2 EA  SURFACE CLOSER 1461 SHCUSH 689 LCN 
2 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
2 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-29 

FOR USE ON DOOR #(S):   
B111      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
8 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  POWER TRANSFER EPT10 689 VON 
1 EA  CONST LATCHING 

BOLT 
FB51T 630 IVE 

1 EA  FIRE EXIT HARDWARE 9850-WDC-L-F-17-RSS PBAR 626 VON 
1 EA  MORTISE CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  COORDINATOR COR X FL 628 IVE 
2 EA  SURFACE CLOSER 1461 EDA 689 LCN 
2 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
2 EA  WALL STOP WS406/407CCV 630 IVE 
1 SET  SEALS 188S BLK ZER 
2 EA  ASTRAGAL 328AA AL ZER 
1 EA  HORN L1910-1 WHT SCE 
1 EA  MOTION SENSOR SCANII BLK SCE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
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2   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
PRESENTING VALID CREDENTIAL WILL SHUNT LOCAL ALARM AND ALLOW FREE EGRESS. 
EXITING DOOR WITHOUT PRESENTING CREDENTIAL WILL SOUND LOCAL ALARM FOR FREE 
EGRESS. DOOR POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM FOR 
MONITORING. 
 
MOTION SENSOR MOUNTED ON PULL SIDE OF DOOR FOR AUTHORIZED FREE ENTRY AND WILL 
SHUNT HORN. 
 
 
 

HARDWARE GROUP NO. I-30 

FOR USE ON DOOR #(S):   
E137 E248      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  PANIC HARDWARE 98-L-NL-17 626 VON 
1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  ELECTRIC STRIKE 6300 FSE 630 VON 
1 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
3 EA  SILENCER SR64 GRY IVE 
1 EA  MOTION SENSOR SCANII BLK SCE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
DOOR IS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL TO READER WILL 
MOMENTARILY RELEASE ELECTRIC STRIKE AND ALLOW ENTRY. MOTION SENSOR AND DOOR 
POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM FOR MONITORING. 
 
 
DOOR IS ALWAYS AVAILABLE FOR FREE EGRESS. 
 
 
 

HARDWARE GROUP NO. I-31 

FOR USE ON DOOR #(S):   
E103A E301B      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
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2 EA  CONT. HINGE 224HD 628 IVE 
1 EA  PANIC HARDWARE 9850-WDC-EO 626 VON 
1 EA  PANIC HARDWARE 9850-WDC-L-17 626 VON 
1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
2 EA  90 DEG OFFSET PULL 8190HD 10" O 630 IVE 
2 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
2 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-32 

FOR USE ON DOOR #(S):   
ST-A102      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  POWER TRANSFER EPT10 689 VON 
1 EA  ELEC FIRE EXIT 

HARDWARE 
RX-QEL+-98-L-NL-F-17 626 VON 

1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
1 SET  SEALS 188S BLK ZER 
1 EA  POWER SUPPLY BY SECURITY INTEGRATOR   
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
DOOR IS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL TO READER WILL 
MOMENTARILY UNLOCK LOCK AND ALLOW ENTRY. REQUEST TO EXIT AND DOOR POSITION 
SWITCH CONNECTED TO ACCESS CONTROL SYSTEM FOR MONITORING. 
 
 
DOOR IS ALWAYS AVAILABLE FOR FREE EGRESS. 
 
 

HARDWARE GROUP NO. I-33 

FOR USE ON DOOR #(S):   
D101C      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  FIRE EXIT HARDWARE 98-L-NL-F-17 626 VON 
1 EA  RIM CYLINDER AS REQUIRED  C-R 
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1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 EDA 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
1 SET  SEALS 188S BLK ZER 

 
 
 

HARDWARE GROUP NO. I-34 

FOR USE ON DOOR #(S):   
A213 A220  E103C  E303B   

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  ELECTRIC STRIKE 6210 FSE 630 VON 
1 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
3 EA  SILENCER SR64 GRY IVE 
1 EA  MOTION SENSOR SCANII BLK SCE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
DOOR IS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL TO READER WILL 
MOMENTARILY RELEASE ELECTRIC STRIKE AND ALLOW ENTRY. MOTION SENSOR AND DOOR 
POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM FOR MONITORING. 
 
 
DOOR IS ALWAYS AVAILABLE FOR FREE EGRESS. 
 
 
 

HARDWARE GROUP NO. I-35 

FOR USE ON DOOR #(S):   
B204B B205B  B206B  B207B B208B  

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
1 EA  SLIDING DOOR TRACK H200A  PEM 
2 EA  LONG DOOR PULL 9266 630 IVE 

 
ALL TRACK AND HARDWARE LENGTH AS REQUIRED. 
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HARDWARE GROUP NO. I-36 

FOR USE ON DOOR #(S):   
B114B D101B      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  FIRE EXIT HARDWARE 98-L-NL-F-17 626 VON 
1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 SET  SEALS 188S BLK ZER 

 
 
 

HARDWARE GROUP NO. I-37 

FOR USE ON DOOR #(S):   
B203B B313  B325  C212B C222 C224  
C308 C344A  E103B  E303A E321  

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  ELECTRIC STRIKE 6210 FSE 630 VON 
1 EA  SURFACE CLOSER 1461 EDA 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 
1 EA  MOTION SENSOR SCANII BLK SCE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
DOOR IS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL TO READER WILL 
MOMENTARILY RELEASE ELECTRIC STRIKE AND ALLOW ENTRY. REQUEST TO EXIT AND DOOR 
POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM FOR MONITORING. 
 
 
DOOR IS ALWAYS AVAILABLE FOR FREE EGRESS. 
 
 
 

HARDWARE GROUP NO. I-38 

FOR USE ON DOOR #(S): 
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A234B B203C  E102A  E102B E205A E205B  
E302A E302B  E340     

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  ELECTRIC STRIKE 6210 FSE 630 VON 
1 EA  SURFACE CLOSER 1461 REG 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 
1 EA  MOTION SENSOR SCANII BLK SCE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
DOOR IS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL TO READER WILL 
MOMENTARILY RELEASE ELECTRIC STRIKE AND ALLOW ENTRY. MOTION SENSOR AND DOOR 
POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM FOR MONITORING. 
 
 
DOOR IS ALWAYS AVAILABLE FOR FREE EGRESS. 
 
 
 

HARDWARE GROUP NO. I-39 

FOR USE ON DOOR #(S):   
A324      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
8 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
2 EA  MANUAL FLUSH BOLT FB458 626 IVE 
1 EA  DUST PROOF STRIKE DP2 626 IVE 
1 EA  CLASSROOM LOCK L9070L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
2 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
2 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
2 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-40 

FOR USE ON DOOR #(S):   
E338      
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PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       
QTY DESCRIPTION CATALOG NUMBER FINISH MFR 

4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  CLASSROOM LOCK L9070L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 REG 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
1 SET  SEALS 188S BLK ZER 

 
 
 

HARDWARE GROUP NO. I-41 

FOR USE ON DOOR #(S):   
B109      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 REG 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-42 

FOR USE ON DOOR #(S):   
A235 A237  A308  A314 A320 B203A  
B218 B341  B350     

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  PASSAGE SET L9010 17A 626 SCH 
1 EA  SURFACE CLOSER 1461 EDA 689 LCN 
1 EA  WALL STOP WS406/407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-43 

FOR USE ON DOOR #(S):   
A229      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       
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QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  PASSAGE SET L9010 17A 626 SCH 
1 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-44 

FOR USE ON DOOR #(S):   
B108      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  CLASSROOM LOCK L9070L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  WALL STOP WS406/407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-45 

FOR USE ON DOOR #(S):   
A219      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
8 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
2 EA  POWER TRANSFER EPT10 689 VON 
1 EA  ELEC PANIC 

HARDWARE 
RX-9849-EO-SNB 626 VON 

1 EA  ELEC PANIC 
HARDWARE 

RX-QEL+-9849-L-NL-17-SNB 626 VON 

1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
2 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
2   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
DOOR IS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL TO READER WILL 
MOMENTARILY UNLOCK LOCK AND ALLOW ENTRY. REQUEST TO EXIT AND DOOR POSITION 
SWITCH CONNECTED TO ACCESS CONTROL SYSTEM FOR MONITORING. 
 
 
DOOR IS ALWAYS AVAILABLE FOR FREE EGRESS. 
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HARDWARE GROUP NO. I-47 

FOR USE ON DOOR #(S):   
B201A E101  E201     

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
8 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  PANIC HARDWARE 9849-EO 626 VON 
1 EA  PANIC HARDWARE 9849-NL-OP-110MD 626 VON 
1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
2 EA  90 DEG OFFSET PULL 8190HD 10" O 630 IVE 
2 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
2 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-48 

FOR USE ON DOOR #(S):   
B201B      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  PANIC HARDWARE 98-L-17 626 VON 
1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. I-49 

FOR USE ON DOOR #(S):   
A304      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
8 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  POWER TRANSFER EPT10 689 VON 
1 EA  AUTO FLUSH BOLT FB31T 630 IVE 
1 EA  DUST PROOF STRIKE DP2 626 IVE 
1 EA  EU MORTISE LOCK L9092LEU 17A RX 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  COORDINATOR COR X FL 628 IVE 
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2 EA  SURFACE CLOSER 1461 REG 689 LCN 
2 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
2 EA  WALL STOP WS406/407CCV 630 IVE 
2 EA  SILENCER SR64 GRY IVE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
DOOR IS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL TO READER WILL 
MOMENTARILY UNLOCK LOCK AND ALLOW ENTRY. REQUEST TO EXIT AND DOOR POSITION 
SWITCH CONNECTED TO ACCESS CONTROL SYSTEM FOR MONITORING. 
 
DOOR IS ALWAYS AVAILABLE FOR FREE EGRESS. 
 
 
 

HARDWARE GROUP NO. I-50 

FOR USE ON DOOR #(S):   
B101A      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
8 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  FIRE EXIT HARDWARE 9850-WDC-EO-F-SNB 626 VON 
1 EA  FIRE EXIT HARDWARE 9850-WDC-L-F-17-SNB 626 VON 
1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
2 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
2 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 SET  SEALS 188S BLK ZER 
2 EA  ASTRAGAL 328AA AL ZER 

 
 
 

HARDWARE GROUP NO. I-51 

FOR USE ON DOOR #(S):   
A110      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 REG 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
1 SET  SEALS 188S BLK ZER 
1 EA  DOOR BOTTOM 365AA AL ZER 
1 EA  THRESHOLD 8655A MSLA-10 AL ZER 
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HARDWARE GROUP NO. I-52 

FOR USE ON DOOR #(S):   
A106B A107B      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
8 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  FIRE EXIT HARDWARE 9850-WDC-EO-F-RSS PBAR-SNB 626 VON 
1 EA  FIRE EXIT HARDWARE 9850-WDC-L-F-17-RSS PBAR-SNB 626 VON 
1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
2 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
2 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 SET  SEALS 188S BLK ZER 
1 EA  HORN L1910-1 WHT SCE 
1 EA  MOTION SENSOR SCANII BLK SCE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
2   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
PRESENTING VALID CREDENTIAL WILL SHUNT LOCAL ALARM AND ALLOW FREE EGRESS. 
EXITING DOOR WITHOUT PRESENTING CREDENTIAL WILL SOUND LOCAL ALARM FOR FREE 
EGRESS. DOOR POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM FOR 
MONITORING. 
 
 
 

HARDWARE GROUP NO. I-53 

FOR USE ON DOOR #(S):   
A105A A106A      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  FIRE EXIT HARDWARE 98-L-F-17-RSS PBAR-SNB 626 VON 
1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 EDA 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
1 SET  SEALS 188S BLK ZER 
1 EA  HORN L1910-1 WHT SCE 
1 EA  MOTION SENSOR SCANII BLK SCE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
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1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
PRESENTING VALID CREDENTIAL WILL SHUNT LOCAL ALARM AND ALLOW FREE EGRESS. 
EXITING DOOR WITHOUT PRESENTING CREDENTIAL WILL SOUND LOCAL ALARM FOR FREE 
EGRESS. DOOR POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM FOR 
MONITORING. 
 
MOTION SENSOR MOUNTED ON PULL SIDE OF DOOR FOR AUTHORIZED FREE ENTRY AND WILL 
SHUNT HORN. 
 
 
 

HARDWARE GROUP NO. I-55 

FOR USE ON DOOR #(S):   
A121A A121B      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  PANIC HARDWARE 98-L-NL-17 626 VON 
1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  ELECTRIC STRIKE 6300 FSE 630 VON 
1 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
1 EA  MOTION SENSOR SCANII BLK SCE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
DOOR IS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL TO READER WILL 
MOMENTARILY RELEASE ELECTRIC STRIKE AND ALLOW ENTRY. MOTION SENSOR AND DOOR 
POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM FOR MONITORING. 
 
 
DOOR IS ALWAYS AVAILABLE FOR FREE EGRESS. 
 
 
 

HARDWARE GROUP NO. I-56 

FOR USE ON DOOR #(S):   
E227      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  POWER TRANSFER EPT10 689 VON 
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1 EA  DELAYED PANIC 
HARDWARE 

CXA-9875-L-RX996-17-RSS PBAR 626 VON 

1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
REQUEST TO ENTER IN LEVER WILL SHUNT CHEXIT ALARM AND ALLOW ENTRY. PRESENTING 
VALID CREDENTIAL ON PUSH SIDE WILL SHUNT CHEXIT ALARM AND ALLOW FREE EGRESS. 
EXITING DOOR WITHOUT PRESENTING CREDENTIAL WILL SOUND LOCAL ALARM FOR FREE 
EGRESS AFTER 15 SECOND DELAY. DOOR POSITION SWITCH CONNECTED TO ACCESS 
CONTROL SYSTEM FOR MONITORING. 
 
 
 

HARDWARE GROUP NO. I-57 

FOR USE ON DOOR #(S):   
A309 A341  C212A  C301   

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
3 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  POWER TRANSFER EPT10 689 VON 
1 EA  DELAYED PANIC 

HARDWARE 
CXA-9875-L-RX996-17-RSS PBAR 626 VON 

2 EA  MORTISE CYLINDER AS REQUIRED  C-R 
2 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
2 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
3 EA  SILENCER SR64 GRY IVE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
REQUEST TO ENTER IN LEVER WILL SHUNT CHEXIT ALARM AND ALLOW ENTRY. PRESENTING 
VALID CREDENTIAL ON PUSH SIDE WILL SHUNT CHEXIT ALARM AND ALLOW FREE EGRESS. 
EXITING DOOR WITHOUT PRESENTING CREDENTIAL WILL SOUND LOCAL ALARM FOR FREE 
EGRESS AFTER 15 SECOND DELAY. DOOR POSITION SWITCH CONNECTED TO ACCESS 
CONTROL SYSTEM FOR MONITORING. 
 
 
 

HARDWARE GROUP NO. I-58 
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FOR USE ON DOOR #(S):   
B229 B334      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  POWER TRANSFER EPT10 689 VON 
1 EA  DELAYED PANIC 

HARDWARE 
CXA-9875-L-RX996-17-RSS PBAR 626 VON 

2 EA  MORTISE CYLINDER AS REQUIRED  C-R 
2 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
2 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
3 EA  SILENCER SR64 GRY IVE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
REQUEST TO ENTER IN LEVER WILL SHUNT CHEXIT ALARM AND ALLOW ENTRY. PRESENTING 
VALID CREDENTIAL ON PUSH SIDE WILL SHUNT CHEXIT ALARM AND ALLOW FREE EGRESS. 
EXITING DOOR WITHOUT PRESENTING CREDENTIAL WILL SOUND LOCAL ALARM FOR FREE 
EGRESS AFTER 15 SECOND DELAY. DOOR POSITION SWITCH CONNECTED TO ACCESS 
CONTROL SYSTEM FOR MONITORING. 
 
 
 

HARDWARE GROUP NO. I-59 

FOR USE ON DOOR #(S):   
B214 C203A      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  POWER TRANSFER EPT10 689 VON 
1 EA  PASSAGE SET L9010 17A L283-263 626 SCH 
1 EA  SURFACE CLOSER 1461 REG 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 
1 EA  HORN L1910-1 WHT SCE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
PRESENTING VALID CREDENTIAL TO CARD READER IN RECEPTION WILL SHUNT LOCAL ALARM 
AND ALLOW FREE EGRESS. EXITING DOOR WITHOUT PRESENTING CREDENTIAL WILL SOUND 
LOCAL ALARM FOR FREE EGRESS. REQUEST TO EXIT IN LEVER INSTALLED ON PUSH SIDE 
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ONLY. REQUEST TO EXIT AND DOOR POSITION SWITCH CONNECTED TO ACCESS CONTROL 
SYSTEM FOR MONITORING. 
 
 
 

HARDWARE GROUP NO. I-60 

FOR USE ON DOOR #(S):   
C354      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  PANIC HARDWARE 98-L-BE-17-RSS PBAR-SNB 626 VON 
1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 EDA 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 
1 EA  HORN L1910-1 WHT SCE 
1 EA  MOTION SENSOR SCANII BLK SCE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
PRESENTING VALID CREDENTIAL WILL SHUNT LOCAL ALARM AND ALLOW FREE EGRESS. 
EXITING DOOR WITHOUT PRESENTING CREDENTIAL WILL SOUND LOCAL ALARM FOR FREE 
EGRESS. DOOR POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM FOR 
MONITORING. 
 
MOTION SENSOR MOUNTED ON PULL SIDE OF DOOR FOR AUTHORIZED FREE ENTRY AND WILL 
SHUNT HORN. 
 
 
 

HARDWARE GROUP NO. I-61 

FOR USE ON DOOR #(S):   
B327A B327B      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  POWER TRANSFER EPT10 689 VON 
1 EA  EU MORTISE LOCK L9092LEU 17A 626 SCH 
1 EA  MORTISE CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
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3 EA  SILENCER SR64 GRY IVE 
1 EA  HORN L1910-1 WHT SCE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
2   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
PRESENTING VALID CREDENTIAL ON PUSH SIDE WILL MOMENTARILY UNLOCK LOCK AND 
ALLOW ENTRY. PRESENTING VALID CREDENTIAL ON PULL SIDE WILL SHUNT LOCAL ALARM 
AND ALLOW FREE EGRESS. EXITING DOOR WITHOUT PRESENTING CREDENTIAL WILL SOUND 
LOCAL ALARM FOR FREE EGRESS. DOOR POSITION SWITCH CONNECTED TO ACCESS 
CONTROL SYSTEM FOR MONITORING. 
 
 
 

HARDWARE GROUP NO. I-62 

FOR USE ON DOOR #(S):   
A202      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  POWER TRANSFER EPT10 689 VON 
1 EA  PASSAGE SET L9010 17A L283-263 626 SCH 
1 EA  DELAYED EGRESS 

MAG 
M490DEP 628 SCE 

1 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
3 EA  SILENCER SR64 GRY IVE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
PRESENTING VALID CREDENTIAL WILL SHUNT LOCAL ALARM AND ALLOW FREE EGRESS. 
EXITING DOOR WITHOUT PRESENTING CREDENTIAL WILL SOUND LOCAL ALARM AND ALLOW 
FREE EGRESS AFTER 15 SECONDS. REQUEST TO ENTER ON CORRIDOR SIDE OF LOCK. 
REQUEST TO EXIT AND DOOR POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM 
FOR MONITORING. 
 
 
 

HARDWARE GROUP NO. I-63 

FOR USE ON DOOR #(S):   
A234C      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
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1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  ELECTRIC STRIKE 6210 FSE 630 VON 
1 EA  OH STOP 90S 630 GLY 
1 EA  SURFACE CLOSER 1461 REG 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
3 EA  SILENCER SR64 GRY IVE 
1 EA  MOTION SENSOR SCANII BLK SCE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
DOOR IS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL TO READER WILL 
MOMENTARILY RELEASE ELECTRIC STRIKE AND ALLOW ENTRY. MOTION SENSOR AND DOOR 
POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM FOR MONITORING. 
 
 
DOOR IS ALWAYS AVAILABLE FOR FREE EGRESS. 
 
 
 

HARDWARE GROUP NO. I-64 

FOR USE ON DOOR #(S):   
C203B      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  ELECTRIC STRIKE 6210 FSE 630 VON 
1 EA  SURFACE CLOSER 4011 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 
1 EA  MOTION SENSOR SCANII BLK SCE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
DOOR IS NORMALLY CLOSED AND LOCKED FROM RECEPTION TO CORRIDOR. PRESENTING 
VALID CREDENTIAL TO READER WILL MOMENTARILY RELEASE ELECTRIC STRIKE AND ALLOW 
EXIT. MOTION SENSOR AND DOOR POSITION SWITCH CONNECTED TO ACCESS CONTROL 
SYSTEM FOR MONITORING. 
 
 
DOOR IS ALWAYS AVAILABLE FOR FREE EGRESS. 
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HARDWARE GROUP NO. I-65 

FOR USE ON DOOR #(S):   
ST-E201      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  POWER TRANSFER EPT10 689 VON 
1 EA  ELEC FIRE EXIT 

HARDWARE 
98-L-F-E996-17-FS-RSS PBAR 626 VON 

1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 REG 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
1 SET  SEALS 188S BLK ZER 
1 EA  HORN L1910-1 WHT SCE 
1 EA  POWER SUPPLY WITH 

FIRE ALARM RELAY 
BY SECURITY INTEGRATOR   

1 SET  WIRING DIAGRAMS AS REQUIRED   
2   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
DOOR IS NORMALLY CLOSED AND LOCKED. PRESENTING VALID CREDENTIAL TO READER WILL 
MOMENTARILY UNLOCK LOCK AND ALLOW ENTRY. EXIT DEVICE TO BE TIED TO FIRE ALARM. 
PRESENTING VALID CREDENTIAL ON PUSH SIDE WILL SHUNT ALARM AND ALLOW FREE 
EGRESS. EXITING WITHOUT PRESENTING CREDENTIAL WILL SOUND ALARM. DOOR POSITION 
SWITCH CONNECTED TO ACCESS CONTROL SYSTEM FOR MONITORING. 
 
DOOR IS ALWAYS AVAILABLE FOR FREE EGRESS. 
 
 
 

HARDWARE GROUP NO. I-66 

FOR USE ON DOOR #(S):   
C217B      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  STOREROOM LOCK L9080L 17A 626 SCH 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  ELECTRIC STRIKE 6210 FSE 630 VON 
1 EA  SURFACE CLOSER 4011 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
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3 EA  SILENCER SR64 GRY IVE 
1 EA  MOTION SENSOR SCANII BLK SCE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
1   CARD READER BY SECURITY INTEGRATOR   
1   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
DOOR IS NORMALLY CLOSED AND LOCKED FROM RECEPTION TO ISSUANCE. PRESENTING 
VALID CREDENTIAL TO READER WILL MOMENTARILY RELEASE ELECTRIC STRIKE AND ALLOW 
EXIT. MOTION SENSOR AND DOOR POSITION SWITCH CONNECTED TO ACCESS CONTROL 
SYSTEM FOR MONITORING. 
 
 
DOOR IS ALWAYS AVAILABLE FOR FREE EGRESS. 
 
 
 

HARDWARE GROUP NO. I-67 

FOR USE ON DOOR #(S):   
A109 A112      

   
PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
8 EA  HW HINGE 5BB1HW 4.5 X 4.5 652 IVE 
1 EA  FIRE EXIT HARDWARE 9849-EO-F-RSS PBAR-SNB 626 VON 
1 EA  FIRE EXIT HARDWARE 9849-L-F-17-RSS PBAR-SNB 626 VON 
1 EA  RIM CYLINDER AS REQUIRED  C-R 
1 EA  CONSTRUCTION CORE AS REQUIRED  C-R 
1 EA  PERMANENT IC CORE AS REQUIRED  C-R 
1 EA  SURFACE CLOSER 1461 EDA 689 LCN 
1 EA  SURFACE CLOSER 1461 SCUSH 689 LCN 
2 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
1 EA  HORN L1910-1 WHT SCE 
1 EA  MOTION SENSOR SCANII BLK SCE 
1 SET  WIRING DIAGRAMS AS REQUIRED   
2   DOOR CONTACT(S) BY SECURITY INTEGRATOR   
1   CARD READER BY SECURITY INTEGRATOR   
1   POWER SUPPLY BY SECURITY INTEGRATOR   

 
COORDINATE WITH ELECTRICAL AND SECURITY SYSTEMS.  
 
PRESENTING VALID CREDENTIAL WILL SHUNT LOCAL ALARM AND ALLOW FREE EGRESS. 
EXITING DOOR WITHOUT PRESENTING CREDENTIAL WILL SOUND LOCAL ALARM FOR FREE 
EGRESS. DOOR POSITION SWITCH CONNECTED TO ACCESS CONTROL SYSTEM FOR 
MONITORING. 
 
MOTION SENSOR MOUNTED ON PULL SIDE OF DOOR FOR AUTHORIZED FREE ENTRY AND WILL 
SHUNT HORN. 
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HARDWARE GROUP NO. I-68 

FOR USE ON DOOR #(S):   
A342      

   
PROVIDE EACH SGL DOOR(S) WITH THE FOLLOWING:       

QTY DESCRIPTION CATALOG NUMBER FINISH MFR 
4 EA  HINGE 5BB1 4.5 X 4.5 652 IVE 
1 EA  PASSAGE SET L9010 17A 626 SCH 
1 EA  SURFACE CLOSER 1461 REG 689 LCN 
1 EA  KICK PLATE 8400 10" X 2" LDW B4E 630 IVE 
1 EA  WALL STOP WS406/407CCV 630 IVE 
3 EA  SILENCER SR64 GRY IVE 

 
 
 

HARDWARE GROUP NO. MISC  

PROVIDE EACH PR DOOR(S) WITH THE FOLLOWING:       
QTY DESCRIPTION CATALOG NUMBER FINISH MFR 

1 EA  PROG. REMOTE 
CONTROL 

8310-859 689 LCN 

 
REMOTE TO PROGRAM SAFETY SENSORS. 
 
 
 
 
 

 

END OF SECTION 
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SECTION 08 80 00 

GLAZING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Glazing for the following products and applications, including those specified in other 

Sections where glazing requirements are specified by reference to this Section: 

1. Windows. 

2. Doors. 

3. Interior borrowed lites. 

4. Storefront framing. 

5. Glazed entrances. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design glass, including comprehensive engineering analysis 

according to ASTM E 1300  by a qualified professional engineer, using the following 

design criteria: 

1. Design Wind Pressures:  As indicated on Drawings. 

2. Vertical Glazing:  For glass surfaces sloped 15 degrees or less from vertical, 

design glass to resist design wind pressure based on glass type factors for 

short-duration load. 

3. Differential Shading:  Design glass to resist thermal stresses induced by 

differential shading within individual glass lites. 

4. Use Clear Glass - GL 130 in non-rated, interior door and frame openings. 

5. Use Clear Glass - GL 233 in non-rated, exterior door and frame openings. 

6. Use Clear Ceramic Glass - GL 560 in rated door and frame openings. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each glass product and glazing material indicated. 

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. 

D. Delegated-Design Submittal: For glass indicated to comply with performance 

requirements and design criteria, including analysis data signed and sealed by the 

qualified professional engineer responsible for their preparation. 
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1.4 INFORMATIONAL SUBMITTALS 

 

A. Preconstruction adhesion and compatibility test report from glazing sealant 

manufacturer. 

1.5 QUALITY ASSURANCE 

A. Glazing Publications:  Comply with published recommendations of glass product 

manufacturers and organizations below, unless more stringent requirements are 

indicated.  Refer to these publications for glazing terms not otherwise defined in this 

Section or in referenced standards. 

1. GANA Publications:  GANA's "Glazing Manual." 

2. 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 labeling is indicated, permanently 

mark glazing with certification label of the SGCC or another certification agency 

acceptable to authorities having jurisdiction or the manufacturer.  Label shall indicate 

manufacturer's name, type of glass, thickness, and safety glazing standard with 

which glass complies. 

C. Fire-Protection-Rated Glazing Labeling: Permanently mark fire-protection-rated 

glazing with certification label of a testing agency acceptable to authorities having 

jurisdiction. Label shall indicate manufacturer's name, test standard, whether glazing 

is for use in fire doors or other openings, whether or not glazing passes hose-stream 

test, whether or not glazing has a temperature rise rating of 450 deg F, and the fire-

resistance rating in minutes. 

D. Insulating-Glass Certification Program:  Permanently marked either on spacers or on 

at least one component lite of units with appropriate certification label of IGCC. 

E. Mock-up:  Provide a completely assembled, typical wall area installed with all related 

accessories, in composite configurations designed to fulfill the performance criteria 

and representative of the design.  Include glazing as a component of total wall mock-

up as indicated on the Drawings. 

1. Mock-up shall be installed simulating actual construction conditions, including 

actual structural supports and connections.  Use means, methods, and 

techniques proposed for final installation. 

2. Locate mock-up as directed by the Architect. 

3. Personnel assembling mock-up shall be the same personnel that will perform 

the actual final units of work at the project site. 
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1.6 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's 

standard form in which coated-glass 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 on Insulating Glass:  Manufacturer's standard form 

in which 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. Subject to compliance with requirements, acceptable manufacturers with products of 

equivalent design include: 

 

1. Cardinal Glass Industries 

2. Guardian Industries Corp. 

3. PPG Industries, Inc. 

2.2 GLASS PRODUCTS, GENERAL 

A. Thickness:  Where glass thickness is indicated, it is a minimum.  Provide glass lites 

in thicknesses as needed to comply with requirements indicated. 

B. Strength:  Where float glass is indicated, provide annealed float glass, Kind HS heat-

treated float glass, or Kind FT heat-treated float glass as needed to comply with 

"Performance Requirements" Article. Where heat-strengthened glass is indicated, 

provide Kind HS heat-treated float glass or Kind FT heat-treated float glass as needed 

to comply with "Performance Requirements" Article. Where fully tempered glass is 

indicated, provide Kind FT heat-treated float glass. 

C. Thermal and Optical Performance Properties:  Provide glass with performance 

properties specified, as indicated in manufacturer's published test data, based on 

procedures indicated below: 
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1. U-Factors:  Center-of-glazing values, according to NFRC 100 and based on 

LBL's WINDOW 5.2 computer program, expressed as Btu/sq. ft. x h x deg F. 

2. Solar Heat-Gain Coefficient and Visible Transmittance:  Center-of-glazing 

values, according to NFRC 200 and based on LBL's WINDOW 5.2 computer 

program. 

3. Visible Reflectance:  Center-of-glazing values, according to NFRC 300. 

D. Provide notation clearly visible in corner of every pane of glazing material indicating 

the designation number of the glazing assembly listed in the Contract Documents. 

2.3 GLASS SCHEDULE 

A. Drawing Designation GL 130 – Monolithic Glass:  Clear, fully tempered float glass, 

1/4 inch thick. 

B. Drawing Designation GL 131 - Monolithic Glass:  Clear, fully tempered float glass, 

frosted, 1/4 inch thick. 

C. Drawing Designation GL 132 - Monolithic Glass:  Clear, fully tempered float glass, 

one way mirrored, 1/4 inch thick. 

D. Drawing Designation GL 222 – Insulating Glass Unit: 

1. Overall Thickness:  1 inch. 

2. Outboard Lite:  Heat strengthened float glass; clear; Low E coating on No. 2 

surface; 1/4 inch thick. 

3. Air Gap:  1/2 inch thick. 

4. Inboard Lite:  Heat strengthened float glass; clear; 1/4 inch thick. 

E. Drawing Designation GL 223 – Insulating Glass Unit: 

1. Overall Thickness:  1 inch. 

2. Outboard Lite:  Fully tempered float glass; clear; Low E coating on No. 2 

surface; 1/4 inch thick. 

3. Air Gap:  1/2 inch thick. 

4. Inboard Lite:  Fully tempered float glass; clear; 1/4 inch thick. 

F. Drawing Designation GL 234 – Insulating Glass Unit: 

1. Overall Thickness:  1 inch. 

2. Outboard Lite:  Heat strengthened float glass; clear; fritting pattern; Low E 

coating on No. 2 surface; 1/4 inch thick. 

3. Air Gap:  1/2 inch thick. 

4. Inboard Lite:  Heat strengthened float glass; clear; 1/4 inch thick. 

G. Drawing Designation GL 334 – Insulating Glass Unit: 

1. Overall Thickness:  1 inch. 

2. Outboard Lite:  Fully tempered float glass; clear; fritting pattern, Low E coating 

on No. 2 surface; 1/4 inch thick. 
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3. Air Gap:  1/2 inch thick. 

4. Inboard Lite:  Fully tempered float glass; clear; 4.0 mm inch thick; laminated 

with 0.060 PVB interlayer. 

H. Drawing Designation GL 560 – Fire-Protection-Rated Unit:  Clear, ceramic flat glass, 

3/16 inch nominal thickness; faced on one surface with clear glazing film that causes 

unit to comply with 16 CFR 1201 Category II. 

I. Drawing Designation GL 563 – Fire-Protection-Rated Insulating Unit: 

1. Overall Thickness:  1 inch. 

2. Outboard Lite:  Fully tempered float glass; clear; Low E coating on No. 2 

surface; 1/4 inch thick. 

3. Air Gap:  9/16 inch thick. 

4. Inboard Lite:  Clear, fire-rated ceramic glass with 45 minute rating; 3/16 inch 

thick. 

2.4 GLASS PRODUCTS 

A. Float Glass:  ASTM C 1036, Type I, Quality-Q3, Class I (clear) unless otherwise 

indicated. 

B. Heat-Treated Float Glass:  ASTM C 1048; Type I; Quality-Q3; Class I (clear) unless 

otherwise indicated; of kind and condition indicated. 

1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave 

distortion parallel to bottom edge of glass as installed, unless otherwise 

indicated. 

2. Roller Wave:  Maximum 0.003 Center/ 0.008 Edges (peak to valley). 

C. Tempered Patterned Glass:  ASTM C1048, Kind FT (fully tempered), Type II, Class 1 

(clear), Form 3, Quality q6, Finish F1 (frosted pattern one side). 

2.5 LAMINATED GLASS 

A. Laminated Glass:  ASTM C 1172, and complying with testing requirements in 16 CFR 

1201 for Category II materials, and with other requirements specified.  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 recommendation. 

2. Interlayer Thickness:  Provide thickness not less than that indicated and as 

needed to comply with requirements.  

3. Interlayer Color: 

a. Clear unless noted otherwise. 

b. Textured “etched” PVB. 

c. Opaque PVB. 
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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 E 2190, and 

complying with other requirements specified. 

1. Sealing System:  Dual seal with manufacturer’s standard primary and 

secondary sealants. 

2. Spacer:  Thermally broken aluminum. 

B. Solar Control Coated Glass:  Magnetic sputter vacuum deposition (MSVD) coated 

glass, high-performance coating. 

1. Basis of Design Product:  Subject to compliance with requirements, provide 

Solarban 70XL by PPG Industries, Inc. or one of the following: 

a. LoE3-366 by Cardinal Glass Industries. 

b. SuperNeutral 54 by Guardian SunGuard. 

2. Characteristics: 

a. Spandrel:  Warm gray. 

b. Frit Color:  Warm gray. 

c. Frit Pattern:  Frosted. 

2.7 FIRE-PROTECTION-RATED GLAZING 

A. Fire-Protection-Rated Glazing, General: Listed and labeled by a testing agency 

acceptable to authorities having jurisdiction, for fire-protection ratings indicated, 

based on testing according to NFPA 252 for door assemblies and NFPA 257 for window 

assemblies. 

1. Basis of Design Product:  TGP FireLite Plus, fire-rated, safety-rated ceramic 

glazing by Nippon Electric Glass Company, Ltd. (distributed by Technical Glass 

Products). 

2. Subject to compliance with requirements, acceptable manufacturers with 

products of equivalent design include: 

a. Schott North America, Inc.; Laminated Pyran Crystal. 

b. Vetrotech Saint-Gobain; SGG Keralite FR-L. 

2.8 GLAZING COMPOUND FOR FIRE-RATED GLAZING MATERIALS 

A. Glazing Sealants for Fire-Rated Glazing Products: Products that are approved by 

testing agencies that listed and labeled fire-resistant glazing products with which 

they are used for applications and fire-protection ratings indicated. 

B. Glazing Tape: Closed cell polyvinyl chloride (PVC) foam, coiled on release paper over 

adhesive on two sides, maximum water absorption by volume of 2 percent. Glass 
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panels that exceed 1,393 sq. inches for 90-minute ratings must be glazed with fire-

rated glazing tape supplied by manufacturer. 

C. Glazing Compound: DAP 33 Putty. 

D. Silicone Sealant: One-part neutral curing silicone, medium modulus sealant, Type S; 

1. Subject to compliance with requirements, provide products by one of the 

following: 

a. Dow Corning 795 - Dow Corning Corp. 

b. Silglaze-II 2800 - General Electric Co. 

c. Spectrem 2 – Tremco, Inc. 

E. Setting Blocks: Neoprene, EPDM, or silicone; tested for compatibility with glazing 

compound; of 70 to 90 Shore A hardness. 

F. Cleaners, Primers, and Sealers:  Type recommended by manufacturer of glass and 

gaskets. 

2.9 GLAZING GASKETS 

A. Dense Compression Gaskets:  Molded or extruded gaskets of profile and hardness 

required to maintain watertight seal, made from one of the following: 

1. Neoprene complying with ASTM C 864. 

B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned 

neoprene, EPDM, silicone, or thermoplastic polyolefin rubber gaskets complying with 

ASTM C 509, Type II, black; of profile and hardness required to maintain watertight 

seal. 

1. Application:  Use where soft compression gaskets will be compressed by 

inserting dense compression gaskets on opposite side of glazing or pressure 

applied by means of pressure-glazing stops on opposite side of glazing. 

2.10 GLAZING SEALANTS 

A. General: 

1. Compatibility:  Provide glazing sealants that are compatible with one another 

and with other materials they will contact, including glass products, seals of 

insulating-glass units, and glazing channel substrates, under conditions of 

service and application, as demonstrated by sealant manufacturer based on 

testing and field experience. 

2. Suitability:  Comply with sealant and glass manufacturers' written instructions 

for selecting glazing sealants suitable for applications indicated and for 

conditions existing at time of installation. 
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3. VOC Content:  For sealants used inside of the weatherproofing system, not 

more than 250 g/L when calculated according to 40 CFR 59, Subpart D. 

4. Colors of Exposed Glazing Sealants: As selected by Architect from 

manufacturer's full range. 

B. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, 

Type S, Grade NS, Class 100/50, Use NT. 

2.11 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based, 100 percent solids 

elastomeric tape; non-staining and non-migrating 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 C 1281 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. 

B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with 

adhesive on both surfaces; and complying with AAMA 800 for the following types: 

1. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary 

sealant. 

2. AAMA 810.1, Type 2, for glazing applications in which tape is used in 

combination with a full bead of liquid sealant. 

2.12 MISCELLANEOUS GLAZING MATERIALS 

A. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket 

manufacturer. 

B. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 

85, plus or minus 5. 

C. Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass 

manufacturer to maintain glass lites in place for installation indicated. 

D. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral 

movement (side walking). 
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PART 3 - EXECUTION 

3.1 GLAZING, GENERAL 

A. Glass and Doors: 

1. Install clear glass, GL 130, in non-rated interior door and frame openings. 

2. Install clear glass, GL 233, in non-rated exterior door and frame openings. 

3. Install clear, ceramic glass, GL 560, in rated door and frame openings. 

4. Install frosted glass, GL 131, in non-rated interior storefront where indicated 

on drawings. 

B. 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. 

C. Adjust glazing channel dimensions as required by Project conditions during 

installation to provide necessary bite on glass, minimum edge and face clearances, 

and adequate sealant thicknesses, with reasonable tolerances. 

D. Protect glass edges from damage during handling and installation.  Remove damaged 

glass from Project site and legally dispose of off Project site.  Damaged glass is glass 

with edge damage or other imperfections that, when installed, could weaken glass 

and impair performance and appearance. 

E. Apply primers to joint surfaces where required for adhesion of sealants, as 

determined by preconstruction testing. 

F. 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. 

G. Do not exceed edge pressures stipulated by glass manufacturers for installing glass 

lites. 

H. Provide spacers for glass lites where length plus width is larger than 50 inches. 

I. 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. 
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C. Cover vertical framing joints by applying tapes to heads and sills first and then to 

jambs.  Cover horizontal framing joints by applying tapes to jambs and 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. 

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. 

3.1 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, 

between glass lites and glazing stops to maintain glass face clearances and to prevent 

sealant from extruding into glass channel and blocking weep systems until sealants 

cure. Secure spacers or spacers and backings in place and in position to control depth 

of installed sealant relative to edge clearance for optimum sealant performance. 
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B. Force sealants into glazing channels to eliminate voids and to ensure complete 

wetting or bond of sealant to glass and channel surfaces. 

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass. 

3.2 CLEANING AND PROTECTION 

A. Protect exterior glass from damage immediately after installation by attaching 

crossed streamers to framing held away from glass. Do not apply markers to glass 

surface.  Remove nonpermanent labels and clean surfaces. 

B. Protect glass from contact with contaminating substances resulting from construction 

operations. If, despite such protection, contaminating substances do come into 

contact with glass, remove substances immediately as recommended in writing by 

glass manufacturer. 

C. 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; remove as recommended in 

writing by glass manufacturer. 

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is 

damaged from natural causes, accidents, and vandalism, during construction period. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Interior Gypsum Board. 

B. Sound Attenuation Blankets. 

C. Tile Backing Panels. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.   

B. Trim Samples:  Full-size Sample in 12 inch long length for each trim accessory 

indicated. 

1.3 QUALITY ASSURANCE 

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. 

C. Mock-ups: Before beginning gypsum board installation, install mock-ups of at least 

100 sq. ft. in surface area to demonstrate aesthetic effects and set quality standards 

for materials and execution. 

1. Install mock-ups for 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 mock-ups. 

3. Simulate finished lighting conditions for review of mock-ups. 

4. Approved mock-ups may become part of the completed Work if undisturbed at 

time of substantial completion. 
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PART 2 - PRODUCTS 

2.1 INTERIOR GYPSUM BOARD 

A. General:  Complying with ASTM C 1396, as applicable to type of gypsum board 

indicated and whichever is more stringent. 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. CertainTeed 

b. G-P Gypsum.  

c. National Gypsum Company. 

d. USG Corporation. 

B. Type X: 

1. Core: Fire-resistant rated gypsum core. 

2. Thickness: 5/8 inch. 

3. Long Edges: Tapered. 

4. Application: As required for vertical fire-resistance-rated and non-fire-

resistance rated assemblies, unless otherwise indicated. 

C. Special Type X:  Having improved fire resistance over standard Type X, and 

complying with requirements of fire-resistance-rated assemblies indicated on 

Drawings. 

1. Thickness: As required by fire-resistance-rated assembly indicated on 

Drawings. 

2. Long Edges:  Tapered. 

D. Ceiling Type:  Manufactured to have more sag resistance than regular-type gypsum 

board. 

1. Thickness:  1/2 inch. 

2. Long Edges:  Tapered. 

E. High Impact Gypsum Board: ASTM C 1629/C 1629M, Level 3 – Heavy Duty; 

manufactured to produce greater resistance to surface indentation and through-

penetration than standard gypsum panels. 

1. Core: Fire resistance rated gypsum core, with additives to enhance mold/mildew 

resistance, surface indentation resistance and impact resistance, moisture and 

mold resistant; Type C as required by fire-resistance-rated assembly indicated 

on Drawings. 

2. Thickness: 5/8 inch, Type X. 

3. Long Edges: Tapered. 

4. Mold Resistance: ASTM D 3273, score of 10. 

5. Surface Abrasion Resistance: Not greater than 0.009 inch when tested in 

accordance with ASTM D 4977. 

6. Application: As indicated on Drawings. 
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F. Moisture- and Mold-Resistant Type:  With moisture- and mold-resistant core and 

surfaces. 

1. Core:  5/8 inch, Type X. 

2. Long Edges:  Tapered. 

3. Mold Resistance:  ASTM D 3273, score of 10. 

4. Application: Use for vertical surfaces in all rooms that contain a wet fixture such 

as a lavatory, water closet, urinal shower, tub, hose bibb, or other similar 

fixture. 

2.2 TILE BACKING PANELS 

A. Cementitious Backer Units: ANSI A118.9 and ASTM C 1288 or 1325, with fiberglass 
mat facing on both sides. 

1. Thickness: 5/8 inch. 

2. Core: Cementitious. 

3. Edges: Tapered. 

4. Mold Resistance: ASTM D 3273, score of 10. 

5. Application: Use in lieu of gypsum board as substrate for interior tile finish. 

2.4 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 

1. Material:  Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or 

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. 

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. 
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2.5 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475. 

B. Joint Tape for Interior Gypsum Wallboard:  Paper. 

C. Joint Tape for Tile Backing Panels:  As recommended by panel manufacturer. 

D. 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 drying-type, all-purpose 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. 

2.6 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation 

standards and manufacturer's written recommendations. 

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. 

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:  As specified in Section 07 92 00 - Joint Sealants. 

E. Thermal Insulation:  As specified in Section 07 21 00 - Thermal Insulation. 

PART 3 - EXECUTION 

3.1 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 
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B. Examine panels before installation. Reject panels that are wet, moisture damaged, 

and mold damaged. 

C. Isolate perimeter of gypsum board applied to non-load-bearing partitions at 

structural abutments, except floors. Provide 1/4- to 1/2-inch- wide spaces at these 

locations, and trim edges with edge trim where edges of panels are exposed.   

1. Non-rated assemblies: Seal joints between edges and abutting structural 

surfaces with acoustical sealant.  

2. Fire-rated assemblies: Seal joints with fire sealant, and firesafing to maintain 

fire resistance rating. 

D. Install sound attenuation blankets before installing gypsum panels unless blankets 

are readily installed after panels have been installed on one side. Support sound 

attenuation blankets in wall cavity to securely anchor in place. 

3.2 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. U-Bead:  Use at exposed panel edges. 

D. Aluminum Trim:  Install in locations indicated on Drawings. 

3.3 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. Gypsum board finishing shall not commence until building has been enclosed and 

environmental controls have been started. 

C. Prefill open joints rounded or beveled edges, and damaged surface areas. 

D. Apply joint tape over gypsum board joints, except those with trim having flanges not 

intended for tape. 

E. Gypsum Board Finish Levels:  Finish panels to levels indicated below: 

1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated. 



Union County Human Services  PERKINS+WILL 

Monroe, NC   830346 

100% Construction Documents - Issued for Bid  October 16, 2015 

 

GYPSUM BOARD 

09 29 00 - 6 

2. Level 2:  Walls behind millwork and in mechanical, electrical, and data rooms. 

3. Level 3:  Where indicated on Drawings. 

4. Level 4:  Surfaces to be painted. 

5. Level 5:  Where indicated on Drawings. 

3.4 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, 

construction, and other causes during remainder of the construction period. 

B. 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. 

C. Repair of Gypsum Board:   

1. Patch holes and voids in gypsum board utilizing mesh and bonding primer – hot 

patching is not acceptable. 

2. Patch and Repair fire resistance rated gypsum board assemblies in accordance 

with Gypsum Association GA-225 – Repair of Fire-Rated Gypsum Board 

Systems  

END OF SECTION 
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SECTION 09 51 13 

ACOUSTICAL PANEL CEILINGS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Acoustical panels  

B. Exposed suspension systems for ceilings. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Coordination Drawings:  Drawn to scale and coordinating acoustical panel ceiling 

installation with hanger attachment to building structure and ceiling mounted items: 

C. Samples:  For each exposed finish. 

1.3 QUALITY ASSURANCE 

A. Acoustical Testing Agency Qualifications:  An independent testing laboratory or an 

NVLAP-accredited laboratory. 

B. Seismic Standard:  Comply with ASTM E 580. 

C. Mockups:  Build mockups to verify selections made under sample submittals and to 

demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Approved mockups may become part of the completed Work if undisturbed at 

time of Substantial Completion. 

D. Pre-installation Conference:  Conduct conference at Project site. 

1.4 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. Acoustical Ceiling Panels:  Full-size panels equal to 2.0 percent of quantity 

installed. 

2. Suspension System Components:  Quantity of each exposed component equal 

to 2.0 percent of quantity installed. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis of Design:  Contract Documents are based on products specified below to 

establish a standard of quality.  Other acceptable manufacturers with products having 

equivalent characteristics may be considered, provided deviations are minor and 

design concept expressed in Contract Documents is not changed, as judged by 

Architect. 

1. Drawing Designation AC1: 

a. Manufacturer:  Armstrong. 

b. Style:  Ultima High NRC, Beveled Tegular Fine Texture. 

c. Pattern:  1942. 

d. Color:  White. 

e. Size:  24 inches square by 1 inch thick. 

2. Drawing Designation AC2: 

a. Manufacturer:  Armstrong. 

b. Style:  Ultima Health Zone, Beveled Tegular Fine Texture. 

c. Pattern:  1446. 

d. Color:  White. 

e. Size:  24 inches square by 1 inch thick. 

3. Drawing Designation AC3: 

a. Manufacturer:  Armstrong. 

b. Style:  Ultima Clean Room VL, Unperforated, Square Edge. 

c. Pattern:  868. 

d. Color:  White. 

e. Size:  24 inches square by 5/8 inch thick. 

B. Other Acceptable Manufacturers: 

1. Certainteed, Inc. 

2. USG Interiors, Inc.  

2.2 ACOUSTICAL PANEL CEILINGS, GENERAL 

A. Acoustical Panel Standard:  Comply with ASTM E 1264. 

B. Metal Suspension System Standard:  Comply with ASTM C 635. 

C. Attachment Devices:  Size for five times the design load indicated in ASTM C 635, 

Table 1, "Direct Hung," unless otherwise indicated.  Comply with seismic design 

requirements. 

1. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for 

application indicated, fabricated from corrosion-resistant materials, with clips 

http://www.usg.com/
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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 per ASTM E 1190, conducted by 

a qualified testing and inspecting agency. 

D. Wire Hangers, Braces, and Ties:  Zinc-coated carbon-steel wire; ASTM A 641, Class 1 

zinc coating, soft temper. 

1. Size:  Select wire diameter so its stress at 3 times hanger design load 

(ASTM C 635, Table 1, "Direct Hung") will be less than yield stress of wire, but 

provide not less than 0.106-inch- diameter wire. 

E. Seismic perimeter stabilizer bars, seismic struts, and seismic clips. 

F. Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated, 

manufacturer's standard moldings for edges and penetrations that comply with 

seismic design requirements; formed from sheet metal of same material, finish, and 

color as that used for exposed flanges of suspension system runners. 

2.3 METAL SUSPENSION SYSTEM FOR ACOUSTICAL PANEL CEILING  

A. Products:  Subject to compliance with requirements, provide metal suspension 

system by same manufacturer as ceiling panels. 

B. Double-Web, Steel Suspension System:  Main and cross runners roll formed from 

cold-rolled steel sheet, pre-painted, electrolytically zinc coated, or hot-dip galvanized 

according to ASTM A 653, not less than G30 coating designation, with prefinished 

wide metal caps on flanges, width as indicated. 

1. Structural Classification:  Heavy-duty system. 

2. End Condition of Cross Runners:  Butt-edge type. 

3. Cap Material:  Steel cold-rolled sheet. 

4. Cap Finish:  Painted white. 

5. Width: 

a. Drawing Designation AC1:  9/16 inches. 

b. Drawing Designation AC2:  9/16 inches. 

c. Drawing Designation AC3:  15/16 inches. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with ASTM C 636 and seismic design requirements indicated, per 

manufacturer's written instructions and CISCA's "Ceiling Systems Handbook." 

B. Measure each ceiling area and establish layout of acoustical panels to balance border 

widths at opposite edges of each ceiling.  Avoid using less-than-half-width panels at 

borders. 
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C. Suspend ceiling hangers from building's structural members, plumb and free from 

contact with insulation or other objects within ceiling plenum. Splay hangers only 

where required to miss obstructions; offset resulting horizontal forces by bracing, 

countersplaying, or other equally effective means. Where width of ducts and other 

construction within ceiling plenum produces hanger spacings that interfere with 

location of hangers, use trapezes or equivalent devices. 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. 

1. Do not support ceilings directly from permanent metal forms or floor deck; 

anchor into concrete slabs. 

2. Do not attach hangers to steel roof deck. 

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling 

area and where necessary to conceal edges of acoustical panels. Screw attach 

moldings to substrate at intervals not more than 16 inches o.c. and not more than 3 

inches from ends, leveling with ceiling suspension system to a tolerance of 1/8 inch 

in 12 feet. Miter corners accurately and connect securely. 

E. Install suspension system runners so they are square and securely interlocked with 

one another. Remove and replace dented, bent, or kinked members. 

F. Install acoustical panels with undamaged edges and fit accurately into suspension 

system runners and edge moldings. Scribe and cut panels at borders and 

penetrations to provide a neat, precise fit. 

END OF SECTION 
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SECTION 09 65 13 

RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Resilient base. 

B. Resilient stair accessories. 

C. Resilient molding accessories. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each type of product indicated, in manufacturer's standard-size 

Samples but not less than 12 inches long, of each resilient product color, texture, 

and pattern required. 

1.3 QUALITY ASSURANCE 

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. 

1.4 PROJECT CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer in 

spaces to receive resilient products. 

B. Until Substantial Completion, maintain ambient temperatures within range 

recommended by manufacturer. 

C. Install resilient products after other finishing operations, including painting, have 

been completed. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis of Design:  Contract Documents are based on products specified below to 

establish a standard of quality.  Other available manufacturers with products having 

equivalent characteristics may be considered, provided deviations are minor and 

design concept expressed in Contract Documents is not changed, as judged by 

Architect. 
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1. Drawing Designation RB1 – Resilient Base: 

a. Basis of Design: 

1) Manufacturer:  Johnsonite. 

2) Type:  DC rubber base. 

3) Color:  20, Charcoal. 

4) Finish:  Matte. 

5) Style:  Coved. 

6) Height:  4 inches. 

7) Lengths:  Manufacturers standard 120 foot coils. 

8) Corners:  Job formed. 

b. Other Acceptable Manufacturers: 

1) Roppe.  

2) Flexco. 

2. Drawing Designation RB2 – Resilient Stair Tread and Integrated Riser: 

a. Basis of Design: 

1) Manufacturer:  Johnsonite. 

2) Material:  Rubber. 

3) Surface Design:  Hammered. 

4) Product:  VIHTR (hammered) with visually impaired 2 inch wide 

contrasting solid rubber color insert strip. 

5) Size:  Lengths and depths to fit each stair in one-piece. 

6) Stringers:  Of same thickness as risers, height and length after 

cutting to fit risers and treads and to cover stringers; same 

manufacturer as tread. 

7) Color:  20, Charcoal. 

8) Insert Color:  55, Silver Gray. 

b. Other Acceptable Manufacturers: 

1) Roppe. 

3. Drawing Designation RB3 – Class 1-A, Homogeneous Rubber Tile, Solid Color: 

a. Basis of Design: 

1) Manufacturer:  Johnsonite. 

2) Product:  HRT Hammered. 

3) Color:  20, Charcoal. 

4) Size:  12 inches square. 

b. Other Acceptable Manufacturers: 

1) Roppe. 

4. Drawing Designation RB4:  Refer to Section 09 65 76 – Rubber Tile Flooring. 
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2.2 RESILIENT BASE  

A. Resilient Base Standard:  ASTM F 1861. 

1. Material Requirement:  Type TP (rubber, thermoplastic). 

2. Manufacturing Method: Group I (solid, homogeneous). 

B. Minimum Thickness:  0.125 inch. 

2.3 RESILIENT STAIR ACCESSORIES  

A. Resilient Stair Treads Standard:  ASTM F 2169. 

1. Material Requirement:  Type TP (rubber, thermoplastic). 

2. Manufacturing Method:  Group 1, tread with embedded abrasive strips. 

2.4 RESILIENT MOLDING ACCESSORY  

A. Material:  Rubber. 

B. Profile and Dimensions:  Transitions between carpet and resilient flooring. 

C. Colors and Patterns:  Same as resilient base. 

2.5 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, Portland cement 

based or blended hydraulic-cement-based formulation provided or approved by 

manufacturer for applications indicated. 

B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient 

products and substrate conditions indicated. 

C. Stair-Tread-Nose Filler:  Two-part epoxy compound recommended by resilient tread 

manufacturer to fill nosing substrates that do not conform to tread contours. 

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 Treads and Accessories:  Prepare according to 

ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and 

hardeners. 
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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. 

4. Moisture Testing:  Perform tests recommended by manufacturer and as follows.  

Proceed with installation only after substrates pass testing. 

a. Perform 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. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed 

with installation only after substrates have maximum 75 percent relative 

humidity level measurement. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 

compound and remove bumps and ridges to produce a uniform and smooth 

substrate. 

D. Do not install resilient products until they are same temperature as the space where 

they are to be installed. 

1. Move resilient products and installation materials into spaces where they will 

be installed at least 48 hours in advance of installation. 

E. Sweep and vacuum clean substrates to be covered by resilient products immediately 

before installation. 

3.2 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

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 practicable 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. 

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. 



Union County Human Services  PERKINS+WILL 

Monroe, NC   830346 

100% Construction Documents - Issued for Bid  October 16, 2015 

 

 

RESILIENT BASE AND ACCESSORIES 

09 65 13 - 5 

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. 

3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of 

resilient products. 

END OF SECTION 
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SECTION 09 91 00 

PAINTING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Surface preparation and the application of paint systems on the following substrates: 

1. Concrete masonry units (CMU). 

2. Galvanized metal. 

3. Gypsum board. 

B. Painting of mechanical and electrical components indicated in Drawings and 

Specifications, including but not limited to tanks, saddles, fans, and equipment. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each finish and for each color and texture required. 

1.3 QUALITY ASSURANCE 

A. Mock-ups:  Apply benchmark samples of each paint system indicated and each color 

and finish selected to verify preliminary selections made under sample submittals 

and to demonstrate aesthetic effects and set quality standards for materials and 

execution. 

1. Architect will select one surface to represent surfaces and conditions for 

application of each paint system specified in Part 3. 

a. Wall and Ceiling Surfaces:  Provide samples of at least 100 sq. ft. 

b. Other Items:  Architect will designate items or areas required. 

2. Apply benchmark samples after permanent lighting and other environmental 

services have been activated. 

3. Final approval of color selections will be based on benchmark samples. 

a. If preliminary color selections are not approved, apply additional 

benchmark samples of additional colors selected by Architect at no added 

cost to Owner. 
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PART 2 - PRODUCTS 

2.1 PAINT, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one 

another and substrates indicated, under conditions of service and application 

as demonstrated by manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 

manufacturers of topcoat for use in paint system and on substrate indicated. 

2.2 MANUFACTURERS 

A. Basis of Design:  Contract Documents are based on Sherwin Williams products named 

below to establish a standard of quality.  Other acceptable manufacturers with 

products having equivalent characteristics may be considered provided deviations 

are minor and design concept expressed in Contract Documents is not changed, as 

judged by Architect. 

1. Paint Products:  See below. 

B. Acceptable Manufacturers:  Subject to compliance with requirements, acceptable 

manufacturers with products of acceptable  design include: 

1. Benjamin Moore & Co.  

2. PPG. 

3. Sherwin-Williams Company.   

2.3 PAINT, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one 

another and substrates indicated, under conditions of service and application 

as demonstrated by manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 

manufacturers of topcoat for use in paint system and on substrate indicated. 

B. Paint Colors:   

1. Drawing Designation PF1, PE1, and PS1:  Sherwin Williams; 7014, Eider White. 

2. Drawing Designation PE2 and PS2:  Sherwin Williams; 6531, Indigo. 

3. Drawing Designation PE3 and PS3:  Sherwin Williams; 6529; Scanda. 

4. Drawing Designation PE4 and PS4:  Sherwin Williams; 6431, Leapfrog. 

5. Drawing Designation PE5 and PS5:  Sherwin Williams; 6430; Great Green. 

6. Drawing Designation PE6 and PS6:  Sherwin Williams; 6388, Golden Fleece. 

7. Drawing Designation PE7 and PS7:  Sherwin Williams; 63553; Truepenny. 

8. Drawing Designation PS8:  Sherwin Williams; 7648, Big Chill. 
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9. Drawing Designation PE9 and PS9:  Sherwin Williams; 7074, Software. 

10. Drawing Designation PX10 – Exterior Hollow Metal Doors and Frames:  Glidden; 

30YY 33/047; Old Monterey. 

11. Drawing Designation P11 – Exterior Grade, Elastomeric Finish, Exterior Soffits:  

Sherwin Williams; Refuge; 6228. 

12. Drawing Designation P12 – Exterior Grade Finish, Match Brick:  Benjamin 

Moore; AC-36; Shenandoah Taupe. 

13. Drawing Designation P13 – Exterior Grade, Match Brick: Glidden; 50YR 09/244; 

Red Brick. 

14. Drawing Designation P14 - Ceilings:  Sherwin Williams; SW7007; Ceiling Bright 

White. 

2.4 EXTERIOR PRIMERS 

A. Galvanized Metal Primer:  Sherwin Williams; Macropoxy 646 Fast Cure Epoxy, B58-

600/B58V600. 

B. High-Performance Zinc Oxide Metal Primer:  Sherwin Williams; Macropoxy 646. 

C. Exterior Gypsum Board Primer:  Sherwin Williams; 102 Interior/Exterior 100% Acrylic 

Primer. 

2.5 INTERIOR PRIMERS/SEALERS 

A. Metal Primer:  Sherwin Williams; Ken Kromik Universal Metal Primmer B50 Series. 

B. Galvanized Metal Primer:   Sherwin Williams; Galvite HS. 

C. Interior Latex Wall Primer:   Sherwin Williams; PrepRite 200 Latex Wall Primer 

B28W200. 

D. CMU Block Filler:  Sherwin Williams; PrepRite Block Filler B25W25 

2.6 EXTERIOR PAINTS 

A. Acrylic Polyurethane Enamel Topcoat:  Sherwin Williams; Hi-Solids Polyurethane S/G 

B65-350/B60V30. 

B. Polyamide Epoxy Intermediate Coat:  Sherwin Williams; Macropoxy 646. 

C. Acrylic Latex Topcoat:  Sherwin Williams; SuperPaint Exterior Latex Paint. 

2.7 INTERIOR PAINTS 

A. Latex Enamel:  Sherwin Williams; ProMar 200 Latex Eg-Shel B20W200. 

1.   
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B. Waterborne Epoxy Coating:  Sherwin Williams; Water Based Catalyzed Epoxy B70 

Gloss.  

C. Alkyd Enamel:  Sherwin Williams; Industrial Enamel VOC Compliant B54Z Series. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with 

requirements for maximum moisture content and other conditions affecting 

performance of work. 

B. Maximum Moisture Content of Substrates:  When measured with an electronic 

moisture meter as follows: 

1. CMU:  12 percent. 

2. Gypsum Board:  12 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility with 

existing finishes and primers. 

D. Begin coating application only after unsatisfactory conditions have been corrected 

and surfaces are dry. 

1. Beginning coating application constitutes Contractor's acceptance of substrates 

and conditions. 

3.2 PREPARATION AND APPLICATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI 

Architectural Painting Specification Manual" applicable to substrates indicated. 

B. Clean substrates of substances that could impair bond of paints, including dirt, oil, 

grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and re-prime substrate with compatible primers 

as required to produce paint systems indicated. 

C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, 

brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  

Cut in sharp lines and color breaks. 

D. Painting Mechanical and Electrical Work:  Paint items exposed in equipment rooms 

and occupied spaces including, but not limited to, the following: 

1. Mechanical Work: 

a. Uninsulated metal piping. 
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b. Uninsulated plastic piping. 

c. Pipe hangers and supports. 

d. Tanks that do not have factory-applied final finishes. 

e. Visible portions of internal surfaces of metal ducts, without liner, behind 

air inlets and outlets. 

f. Duct, equipment, and pipe insulation having cotton or canvas insulation 

covering or other paintable jacket material. 

g. Mechanical equipment that is indicated to have a factory-primed finish for 

field painting. 

2. Electrical Work: 

a. Switchgear. 

b. Panelboards. 

c. Electrical equipment that is indicated to have a factory-primed finish for 

field painting. 

d. Protect work of other trades against damage from paint application.  

Correct damage to work of other trades by cleaning, repairing, replacing, 

and refinishing, as approved by Architect, and leave in an undamaged 

condition. 

E. At completion of construction activities of other trades, touch up and restore 

damaged or defaced painted surfaces. 

F. Paint all surfaces not indicated to receive other finish. 

3.3 EXTERIOR PAINTING SCHEDULE 

A. Exposed Galvanized Metal:  

1. Prime Coat: Galvanized Metal Primer. 

2. Intermediate Coat Polylamide Epoxy Intermediate Coat. 

3. Topcoat: Acrylic Polyurethane Enamel. 

B. Steel Columns, Beams, Plates, and Miscellaneous Steel Shapes, Mechanical and 

Electrical Equipment: 

1. High Performance Polyurethane, pigmented, over Epoxy Coating System: 

a. Prime Coat:  Epoxy metal primer, 2.5 - 3.5 mil DFT. 

b. Intermediate Coat:  Epoxy, cold-cured, 3 - 5 mil DFT. 

c. Topcoat:  Polyurethane semi-glass, 2.5 mil DFT. 

C. Galvanized Steel Shapes and Plates: 

1. Polyurethane, Pigmented Coating System: 

a. Prime Coat:  Galvanized Metal Primer. 

b. Topcoat:  Polyurethane Enamel, 2.5 mil DFT. 

D. Non-Structural Galvanized Metal Substrates: 
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1. Prime Coat:  Galvanized Metal Primer, 3 mil DFT. 

2. Intermediate Coat:  Polyamide Epoxy Intermediate Coat, 4.5 mil DFT. 

3. Topcoat:  Acrylic Polyurethane Enamel, 1.4 mil DFT. 

E. Exterior Gypsum Board: 

1. Prime Coat:  Exterior Gypsum Board Wall Primer, 1.4 mil DFT. 

2. Intermediate Coat:  Acrylic Latex Topcoat, 1.4 mil DFT. 

3. Topcoat:  Acrylic Latex Topcoat, 1.4 mil DFT. 

3.4 INTERIOR PAINTING SCHEDULE 

A. Steel Substrates: 

1. Prime Coat:  Metal Primer. 

2. Intermediate Coat:  Alkyd Enamel. 

3. Topcoat Alkyd Enamel. 

B. Galvanized Metal Substrates: 

1. Prime Coat:  Galvanized Metal Primer. 

2. Intermediate Coat:  Alkyd Enamel. 

3. Topcoat Alkyd Enamel. 

C. Gypsum Board Substrates: 

1. Latex System:   

a. Prime Coat:  Interior latex primer/sealer. 

b. Intermediate Coat:  Interior latex enamel matching topcoat. 

c. Topcoat:  Interior latex. Sheen as indicated. 

2. Epoxy System: 

a. Prime Coat:  Interior latex primer/sealer. 

b. Intermediate Coat:  Waterborne Epoxy Gypsum Board Coating. 

c. Topcoat: Waterborne Epoxy Gypsum Board Coating. 

D. Concrete Unit Masonry: 

1. Prime Coat:  Block Filler. 

2. Intermediate Coat:  Latex enamel matching topcoat. 

3. Topcoat:  Latex Enamel. 

 

END OF SECTION 
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SECTION 10 14 00 

SIGNAGE 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Panel signs as follows: 

1. Scope of signage is limited to signage required for Certificate of Occupancy: 

Toilet Rooms, stairs, elevator, electrical rooms, and mechanical rooms.  

2. Exterior accessible parking signage as indicated on Drawings. 

B. Dimensional Characters. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show fabrication and installation details for signs. 

1. Show sign mounting heights, locations of supplementary supports to be 

provided by others, and accessories. 

2. Provide message list, typestyles, graphic elements, including tactile 

characters and Braille, and layout for each sign. 

C. Samples:  For each sign type and for each color and texture required. 

1.3 QUALITY ASSURANCE 

A. Regulatory Requirements:  Regulatory Requirements:  North Carolina State 

Building Code and North Carolina Accessibility code for requirements for the 

physically handicapped. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Acrylic Sheet:  ASTM D 4802, Category A-1 (cell-cast sheet), Type UVA (UV 

absorbing). 

2.2 PANEL SIGNS 

A. Acceptable 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. ASI-Modulex, Inc. 
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2. Best Sign Systems Inc. 

3. Mohawk Sign Systems. 

4. Nelson-Harkins Industries. 

B. Interior Panel Signs:  Provide smooth sign panel surfaces constructed to remain flat 

under installed conditions within a tolerance of plus or minus 1/16 inch measured 

diagonally from corner to corner, complying with the following requirements: 

1. Acrylic Sheet:  0.060 inch thick. 

2. Edge Condition:  Square cut. 

3. Corner Condition:  Square. 

4. Mounting:  Unframed. 

a. Manufacturer's standard anchors for substrates encountered. 

5. Color:  As selected by Architect from manufacturer's full range. 

6. Tactile Characters:  Characters and Grade 2 Braille raised 1/32 inch above 

surface with contrasting colors. 

C. Tactile and Braille Sign:  Manufacturer's standard process for producing text and 

symbols complying with ADA-ABA Accessibility Guidelines and with 

ICC/ANSI A117.1.  Text shall be accompanied by Grade 2 Braille.  Produce precisely 

formed characters with square-cut edges free from burrs and cut marks; Braille 

dots with domed or rounded shape. 

1. Panel Material:  Opaque acrylic sheet. 

2. Raised-Copy Thickness:  Not less than 1/32 inch. 

D. Colored Coatings for Acrylic Sheet:  For copy and background colors, provide 

colored coatings, including inks, dyes, and paints, that are recommended by acrylic 

manufacturers for optimum adherence to acrylic surface and are UV and water 

resistant for three years for application intended. 

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

2.3 DIMENSIONAL CHARACTERS 

A. Aluminum Extrusions:  Comply with following requirements: 

1. Finish:  Anodized. 

2. Thickness:  1-1/2 to 2 inches. 

3. Height:  10 inches. 

4. Font:  Century Gothic. 

5. Color:  Clear anodized. 

6. Mounting:  Mount to steel beam using stainless steel fasteners.  Separate 

dissimilar materials.  

2.4 FABRICATION 

A. General:  Provide manufacturer's standard signs of configurations indicated. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Locate signs and accessories where indicated, using mounting methods of types 

described and complying with manufacturer's written instructions. 

1. Install signs level, plumb, and at heights indicated, with sign surfaces free of 

distortion and other defects in appearance. 

2. Interior Wall Signs:  Install signs on walls adjacent to latch side of door where 

applicable.  Where not indicated or possible, such as double doors, install 

signs on nearest adjacent walls.  Locate to allow approach within 3 inches of 

sign without encountering protruding objects or standing within swing of door. 

B. Wall-Mounted Signs:  Comply with sign manufacturer's written instructions except 

where more stringent requirements apply. 

1. Two-Face Tape:  Mount signs to smooth, nonporous surfaces.  Do not use this 

method for vinyl-covered or rough surfaces. 

2. Silicone-Adhesive Mounting:  Attach signs to irregular, porous, or vinyl-

covered surfaces. 

C. Signage Schedule:  Coordinate Room name and number with Owner’s 

representative. 

1. Toilet Room Signage:  Provide minimum 6 by 6 sign with room identifier and 

universal symbol, text and Braille. 

2. Support Room Signage:  For Closets, Mechanical, and Equipment Rooms 

provide minimum 2 by 6 sign with room number, room identifier, in text and 

Braille 

3. Elevator:  2 by 6 sign with text indicating “Use Stairs in case of Fire” and 

universal graphic symbol. 

4. Stair Signage: Provide minimum 6 x 6 sign with universal graphic, text and 

Braille. 

END OF SECTION 
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SECTION 21 05 00 
FIRE PROTECTION SYSTEM GENERAL 

PART 1 - GENERAL 

1.1 SCOPE 

A. Design, fabricate, install, and secure required approvals for a complete fire 
protection automatic sprinkler [and standpipe] system where shown on the 
Drawings, as specified herein, and as needed for a complete and proper installation 
in accordance with pertinent requirements of NFPA 13, [NFPA 14,] and local 
governmental agencies having jurisdiction. 

B. Work includes providing design services; furnishing all labor, material, equipment 
and installation as necessary and reasonably incidental to the proper completion 
and proper operation of the fire protection systems.  The work shall consist of but 
shall not necessarily be limited to the following: 

1. [Underground fire mains as indicated.] ****Not required in most projects as 
contractor’s work begins in the riser room, at the flange provided by the 
utility contractor. VERIFY before deleting. **** 

2. [Standpipe System as specified in Section 21 12 00] 
3. Automatic wet-pipe sprinkler system as specified in Section 21 13 13. 
4. [Automatic dry-pipe sprinkler system as specified in Section 21 13 16.] 
5. [Deluge Sprinkler System as specified in Section 21 13 26.] 
6. [Fire Pump system as specified in Section 21 30 00.] 

1.2 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and other Division 01 (General Requirements) sections 
of the Project Manual apply to this Section. 

B. The General Conditions shall be carefully examined before proposals for any work 
are submitted.  Division 21 shall not be interpreted as waiving or overruling any 
requirements expressed in the General Conditions unless Division 21 specifications 
contain statements more definitive or more restrictive. 

1.3 DEFINITIONS 

A. Words and phrases used throughout the Contract Documents shall be interpreted 
as indicated below: 

1. Construction Documents – the basis for the work. It includes both the 
Drawings (plans) and Project Manual (specifications). 
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2. Contractor – The person or organization awarded the contract for fire 
protection design and construction services. 

In the case of a construction project administered as a multiple-prime 
contract, the term shall be further defined as the Contractor holding a prime 
contract for fire protection design and construction work. 

The terms “Fire Protection Contractor” and “Sprinkler Contractor” may be 
used interchangeably with the term Contractor. 

3. Provide – To furnish and install materials, equipment or systems. 

4. Submittals – Submittals shall include Manufacturer’s Catalog Data, Shop 
Drawings, Calculations, Certificates of Compliance, Testing Reports, Samples, 
and Operation and Maintenance Manuals. 

5. Professional – The Architect and/or Engineer of record. 

6. Work By Others – Work provided by a person or organization other than the 
Contractor. 

1.4 CODES, REFERENCES, AND STANDARDS 

A. The Contractor shall comply with all laws, ordinances, and regulations of all 
Authorities Having Jurisdiction, including those of all applicable City, County, State, 
Federal and Public Utility entities.  All licenses, permits, fees, [connection fees, 
tapping fees,] inspection fees, etc., shall be obtained by the Contractor and the 
cost shall be included in the Contract price. 

B. The minimum standard of work under this contract shall be in accordance with the 
following model building codes and standards: 

1. International Code Council (ICC) 

a. International Building Code with North Carolina Amendments 
b. International Fire Prevention Code with North Carolina Amendments 

2. National Fire Protection Association 

a. NFPA 13 – Standard for the Installation of Sprinkler Systems 
b. NFPA 14 – Standard for the Installation of Standpipe and Hose Systems 
c. NFPA 20 – Standard for the Installation of Centrifugal Fire Pumps 
d. NFPA 24 – Standard for the Installation of Private Fire Service Mains and 

Their Appurtenances 
e. NFPA 70 – National Electric Code 
 

3. North Carolina Department of Insurance (NCDOI) 

a. Requirements for Automatic Sprinkler Systems, latest edition. 

C. Other publications listed throughout Division 22 form a part of this specification to 
the extent referenced.  All publications shall be the latest edition as adopted by the 
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Authority Having Jurisdiction.  The publications are referred to in the text by basic 
designation only. 

1.5 QUALITY ASSURANCE, WORKMANSHIP AND COORDINATION 

A. The Contractor must coordinate his work with that of the other trades so that all 
work will be performed in an orderly manner and with the least possible 
interference.  Where coordination with other trades is required, the Professional 
shall make the final decision regarding changes to be made in the work. 

B. The Contractor must thoroughly familiarize himself with all specifications and 
drawings for the project so that he clearly understands his responsibility in 
relationship to the work to be performed.  The Contractor must plan and perform 
his work so as to permit the use of the building at the earliest possible date. 
 
1. Sprinklers shall be referred to on drawings, submittals, and other 

documentation, by the sprinkler identification or model number as specifically 
published in the appropriate agency listing or approval. Trade names or other 
abbreviated designations shall not be allowed. 

C. The Contractor shall guarantee the workmanship, materials and equipment, 
furnished against defects, leaks, performance and non-operation for a period of one 
(1) year after the date of final acceptance.  Defective workmanship shall be 
construed as meaning defective materials and unsatisfactory installation and not 
intended to apply to ordinary wear and tear.  The Contractor shall pay for any 
repairs or replacements caused by defective workmanship as construed herein 
within the period covered by the Guarantee, including all incidental work required 
to correct the deficiency. 

D. The Contractor shall expressly and completely follow all manufacturers’ instructions 
required for validation of the manufacturer’s warranty agreement including but not 
limited to service, maintenance and adjustments of the equipment. 

E. The Contractor will be held responsible for the proper installation of all materials 
and equipment required for a complete installation within the intent and meaning of 
the Contract Documents. 

1. All grooved joint couplings, fittings, valves, and specialties shall be the 
products of a single manufacturer. Grooving tools shall be of the same 
manufacturer as the grooved components. 

2. All castings used for coupling housings, fittings, valve bodies, etc., shall be 
date stamped for quality assurance and traceability. 

F. The grooved coupling manufacturer’s factory trained representative shall provide 
on-site training for contractor’s field personnel in the use of grooving tools and 
installation of grooved joint products. The representative shall periodically visit the 
jobsite and review contractor is following best recommended practices in grooved 
product installation. (A distributor’s representative is not considered qualified to 
conduct the training or jobsite visit(s).) 
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1.6 PROJECT RECORD DRAWINGS 

A. Deviations from the Contractor’s approved Design and Fabrication Drawings 
necessary to coordinate the work with other trades, to conform to the building 
conditions or to conform to the rules and regulations of Authorities Having 
Jurisdiction shall be made only after obtaining written permission from the 
Professional. 

B. The Contractor shall keep a record of construction changes and deviations from the 
original Design and Fabrication Drawings.  All changes shall be recorded on a 
separate set of prints which shall be kept at the job site specifically for that 
purpose.  The record shall be made immediately after the work is completed.  
Documentation shall include: 

1. changes in pipe routing location 
2. valve locations 
3. Equipment locations, etc. 
4. actual capacities and values of equipment provided as indicated in equipment 

schedules 

C. The marked-up record set of drawings shall be submitted to the Professional for 
review and approval before final acceptance of the Fire Protection Contract work. 

1.7 FIELD MEASUREMENTS 

A.  [ It shall be the Contractor’s responsibility to verify the location of any and all 
existing underground utilities in the vicinity of his work.  When it has been indicated 
that these utilities are to remain in place, the Contractor shall provide adequate 
means of support and protection during excavation operations. ] 

B. Before ordering any equipment and material, or performing any work, the 
Contractor shall verify all measurements and dimensions at the job site and shall 
be held responsible for the correctness of same. 

C. No extra compensation will be allowed on account of differences between actual 
dimensions and measurements and those indicated on the Contractor’s drawings. 

1.8 PROTECTION OF SERVICES AND EQUIPMENT 

A. The Contractor, at his own expense, shall repair, replace and maintain in service 
any utilities, facilities or services (underground, aboveground, interior or exterior) 
damaged, broken, or otherwise rendered inoperative during the course of 
construction due to activities on the part of the Contractor.  The method used by 
the Contractor in repairing, replacing or maintaining the services shall be approved 
by the Professional. 

B. The Contractor shall protect, at his own expense, such of his work, materials or 
equipment that is subject to damage during the project duration.  All openings into 
any piping, ducts or equipment must be securely covered, or otherwise protected, 
to prevent injury due to carelessly or maliciously dropped tools or materials, grit, 
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dirt, or any foreign material.  The Contractor shall be held responsible for all 
damage so done until his work is fully and finally accepted. 

C. It shall be the responsibility of the Contractor to protect motors, pumps, electrical 
equipment, and all similar items of equipment from dirt, grime, plaster, water, etc. 
during all phases of construction.  This protection shall be provided by covering 
equipment with transparent plastic sheeting and/or locating the materials and 
equipment in an area free from the elements. 

1.9 INTERRUPTION OF SERVICES 

A. The Contractor shall schedule his work to avoid any major interruption of any utility 
services. 

B. Existing utilities serving facilities occupied and used by the Owner or others shall 
not be interrupted except when such interruptions have been authorized in writing 
by the Owner or the Professional.  Interruptions shall occur only after acceptable 
temporary utility services have been provided.  The Contractor shall provide a 
minimum of ten (10) working days notice to the Professional and receive written 
notice to proceed before interrupting any utility. 

1.10 CLEANUP 

A. The Contractor shall maintain buildings, grounds, and public properties free from 
accumulations of waste materials, debris and rubbish.  At reasonable intervals 
during the progress of work, and when directed by the Owner’s Authorized 
Representative, the site and public properties shall be cleaned and waste materials, 
debris and rubbish shall be disposed of in appropriate manner.  The Contractor shall 
provide containers for collection of waste materials, debris and rubbish.  Waste 
materials, debris and rubbish shall be removed from the job site and legally 
disposed of at a landfill area in accordance with all applicable regulations.  Burning 
or burying waste materials, debris or rubbish on project site shall not be permitted. 

B. At the completion of the Project, remove waste materials, rubbish, tools, 
equipment, machinery, surplus materials, etc., and clean all sight-exposed fire 
protection fixtures and equipment.  Remove grease, dust, dirt, stains, labels, 
fingerprints and other foreign materials from sight-exposed fire protection fixtures 
and equipment.  Broom clean paved and concrete surfaces; rake clean other 
ground surfaces.  Repair, patch and touch up marred surfaces to specified finish or 
to match adjacent surfaces. 

1.11 SUBMITTALS 

A. Submittals shall be in accordance with Division o1 of the Project Manual. 

B. General 

1. The Contractor shall provide to the Professional for review six (6) copies of 
required submittals, unless noted otherwise.  All Catalog Data, Shop 
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Drawings, Design (hydraulic) Calculations, and Certificates of Compliance 
shall be submitted as a single package.  All delays to the job resulting from 
the Contractor’s failure to provide submittals at one time will be the 
responsibility of the Contractor.  Four (4) copies will be returned to the 
Contractor.   

2. Submittals provided for review shall clearly and completely describe the 
specific product(s) they represent.  Where differences exist between the item 
specified and that submitted for review, the submittal shall be highlighted. 

3. Shop Drawings shall be prepared by a Certified NICET Level III technician. 
The plans should bear the signature, stamp and certificate number of the 
technician. 

4. Submittals shall bear the review stamp of the Contractor.  The review stamp 
of the Contractor shall be affixed to shop drawings to indicate: 

a. The Contractor has coordinated the electrical characteristics of the 
equipment. 

b. The Contractor has verified that the equipment submitted will physically 
fit into the space allocated with adequate clearances for maintenance, 
access, and egress requirements. 

c. The Contractor shall bear all associated costs that may accrue due to 
failure to completely represent a given product. 

5. Material and equipment shown on the drawings or specified herein shall not 
be incorporated in the work of this Contract until shop drawings, hydraulic 
calculations, engineering data and catalog information have been reviewed 
and accepted by the Professional. 

6. Grooved joint couplings and fittings shall be shown on drawings and product 
submittals, and shall be specifically identified with the applicable style or 
series designation. 

C. Operation and Maintenance Manuals 

1. Submit two (2) sets of 8-1/2” x 11” text sixty (60) days prior to operator 
training/pre-final inspection bound in three D side ring capacity expansion 
binders with durable plastic covers for review by the Professional. 

2. Prepare binder covers with printed title “OPERATION AND MAINTENANCE 
INSTRUCTIONS – FIRE PROTECTION SYSTEMS”, title of project, and subject 
matter of binder when multiple binders are required. 

3. Internally subdivide the binder contents with permanent page dividers, 
logically organized as described below; with tab titling clearly printed under 
reinforced laminated plastic tabs. 

4. Contents:  Prepare a Table of Contents for each volume, with each Product or 
system description identified type on thirty (30) pound white paper. 

a. Part 1:  Directory, listing names, addresses, and telephone numbers of 
Contractor, Subcontractors, and equipment suppliers. 

b. Part 2:  Operation and maintenance instructions arranged by system or 
process flow and subdivided by specification section.  For each category, 
identify names, addresses, and telephone numbers of Subcontractors 
and suppliers.  Identify the following: 
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1) Significant design criteria. 
2) List of equipment. 
3) Parts list for each component. 
4) Maintenance instructions for equipment and systems. 
5) Maintenance instructions for finishes, including recommended 

cleaning methods and materials and operating instructions. 
6) Special precautions identifying detrimental agents. 
7) Special Requirements of other sections of this specification noted 

to be included in the operating and maintenance manual. 
8) Original copy (reproductions will not be accepted) of NFPA 25 – 

Standard for the Inspection, Testing and Maintenance of Water-
Based Fire Protection Systems. 

c. Part 3:  Project documents and certificates, including the following: 

1) All approved Submittals 
2) Shop Drawings 
3) Hydraulic Calculations 
4) Certificates of Compliance 
5) Photocopies of warranties and bonds 
6) Material safety data sheets 

5. Submit two (2) copies of completed volumes in final form fifteen (15) days 
prior to owner training.  These copies will include Professional’s previous 
review comments. 

1.12 ELECTRICAL EQUIPMENT 

A. The Contractor shall furnish all motors, combination starters/disconnects, overload 
protection and controls for equipment required to provide complete and workable 
systems, unless noted otherwise. 

B. All motors, motor control equipment and wiring shall meet the requirements of the 
National Electric Code, and shall comply with the requirements of the Public Utility 
Company furnishing service and with the rules and regulations of all Authorities 
Having Jurisdiction. 

C. The Contractor shall verify electrical characteristics at the site before ordering 
electrical equipment. 

D. Motors under ½ (one-half) horsepower shall be 120 volts.  Motors ½ (one-half) 
horsepower and over shall be 3 (three) phase.  All motors to be 1750 revolutions 
per minute (rpm) unless noted otherwise.  Combination motor starters shall be of 
the fused switch type complete with magnetic motor starter.  Units shall be of the 
NEMA size and type applicable to motor size, with 3-pole overload.  Overload 
elements and fuses shall be of the proper size to protect the motor.  Unless noted 
otherwise, units shall be equipped with indicating lights, HAND-OFF-AUTOMATIC 
(HOA) selector switch, four (4) auxiliary contacts two (2) normally open (N.O.) and 
two (2) normally closed (N.C.) and fused control transformer to provide 120 volt 
control voltage.  Fusible disconnect switch operating handles shall be interlocked 
with the door so that the door cannot be opened with the switch in the “ON” 
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position, except through a hidden release mechanism.  The operating handle shall 
be arranged for padlocking in the “OFF” position with up to three padlocks.  Fuses 
shall be furnished by the Contractor as required to comply with NEC requirements.  
Where R type fuses are indicated, fuse holders shall be provided with rejection 
clips.  Equipment shall be Square D, Allen-Bradley, or General Electric or accepted 
substitute, and shall be provided with a NEMA Type 1 enclosure, unless noted 
otherwise. 

1.13 CONTROL WIRING 

A. The Contractor shall provide all necessary control wiring and related conduit 
required for complete and workable systems. 

B. All conduit and wiring shall be in accordance with the latest edition of the National 
Electrical Code.  Installation of control wiring shall be performed in a neat and 
workmanlike manner by competent workmen.  Workmanship shall be as specified in 
Division 16. 

C. Control circuits shall be wired for 110 volt control, using fused individual control 
transformers.  Circuits shall be fused and shall be interrupted when the disconnect 
device is opened. 

1.14 EXCAVATION, BACKFILLING, AND COMPACTION 

A. Excavation, Backfilling and Compaction shall comply with Division 2 of the Project 
Manual. 

B. General 

1. The Contractor shall notify one call prior to any work. 
2. The Contractor shall perform all excavation, backfilling, compaction and 

necessary finishing for all piping, equipment, and accessories. Piping 
installation shall be in accordance with local water, sewer and gas utility 
regulations and applicable State and Local codes. 

3. The Contractor shall do all bracing, sheathing and shoring necessary to 
perform and protect his excavations. The Contractor shall provide safety rails, 
lights, signs, etc. as necessary or required for safety, as directed by the 
Professional, or as required to conform to governing laws. 

4. The Contractor shall provide, maintain, and operate pumping equipment of 
sufficient capacity to insure that all his excavations and trenches are kept free 
of water at all times. 

5. All surfaces of streets, walkways, seeded areas, or finished grade areas 
disturbed by the excavation shall be restored to their original condition and/or 
as indicated on the Project Documents. 

6. Protect existing structures, utilities, sidewalks, pavements and other facilities 
not indicated for removal, from damage caused by settlement, lateral 
movement, undermining, washout and other hazards resulting from 
excavation operations. 

7. Existing utility lines shown on the Project Documents do not indicate the 
exact in-place location of the lines. They do not show every pipe, fitting or 
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appurtenance that may exist at the project site. The location and depth of all 
utilities shall be marked and recorded prior to any excavation. Should 
uncharted or incorrectly charted, existing piping or other utilities be 
uncovered during excavation, contact the Professional immediately for 
directions before proceeding further with work in this area. The Contractor 
shall cooperate with Owner and utility companies in keeping respective 
services and facilities in operation. Repair damaged utilities to the satisfaction 
of the utility owner.  

8. If it becomes necessary to install any lines or equipment in locations other 
than those shown, the Professional’s acceptance shall be obtained before 
starting the excavation. 

9. The presence of explosives on the project site or the use of explosives in the 
execution of the work under this contract is not permitted. 

C. Excavation 

1. All fire protection excavation is unclassified. 
2. Trenches shall be dug to uniform width not less than 12-inches nor more than 

16-inches wider than the bell diameter of the piping. Trench sides shall be 
vertical. Excavate trenches to depth indicated or required. Carry depth of 
trenches for piping as required to establish required slopes and invert 
elevations. Beyond building perimeter, keep bottom of trenches sufficiently 
below finished grade to protect against frost. The bottom of trenches shall be 
accurately graded to provide uniform and smooth flow throughout. Any over-
excavation shall be backfilled with modified aggregate and thoroughly 
tamped.  

3. If trench excavation operations are performed when the atmospheric 
temperature is less than thirty-five (35) degrees Fahrenheit, the Contractor 
shall provide at his own expense cold weather protection as required to 
protect excavated trench bottoms from freezing. Under no circumstances will 
any pipe be permitted to be laid in a trench containing water or on a subgrade 
containing frost. 

4. Take up and re-lay pipe that is not laid true to required alignment or grade. 
Pipe that has had its joints disturbed after laying shall be taken up and relaid. 
Deviation from the required lines and grades will not be permitted unless 
approved by the Professional. 

5. Pipe Embedment – All pipe shall be laid on a First Class granular bedding. The 
bedding shall be a minimum depth of 6-inches (six) or ¼ (one-fourth) the 
pipe diameter, whichever is greater. The bedding shall provide uniform 
longitudinal support to the pipe and shall be laid to provide the grade and line 
as shown on the drawings or as directed by the Professional. Compaction of 
embedment materials under the haunches and around the pipe to the spring 
line of the pipe to a depth of 6-inches (minimum) above the top of the pipe. 

D. Backfilling 

1. Backfilling shall not be undertaken until all tests and inspections have been 
made. Use care to avoid damaging or displacing piping systems. All backfill 
material shall be free from cinders, ashes, refuse, organic material, boulders, 
rocks or stones, frozen soil, or other material that is unsuitable. When the 
type of backfill material is not indicated on the plans or is not specified, the 
excavated material may be used, provided that such material consists of 
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loam, clay, sand, gravel, or other material that is suitable for backfilling. From 
1-foot above the top of the pipe to the subgrade of the pavement, material 
containing stones greater than 6-inches in their greatest dimension may not 
be used. 

2. Backfilling shall be carefully performed and the original surface restored. 
3. All trench backfill shall be brought to subgrade ready for base material or 

topsoil. After the initial aggregate backfill layer has been placed, refill 
remainder of the trench using backfill materials as follows: 

a. Lawns – Successive 6-inch layers of clean earth backfill material shall be 
deposited after initial aggregate backfill. This backfill shall consist of 
excavated material free from large clods of earth and stone. If large 
stones (greater than 6-inches) are encountered, remove stones from 
site and haul in clean earth backfill. The entire trench shall be uniformly 
tamped after each successive layer is deposited. Replace topsoil to 
approximate depth of existing as final refill operation and crown to such 
height as required by the Professional. Maintain crowned surface to the 
satisfaction of the Professional. 

b. Walks and Parking Areas – Clean earth backfill compacted in 6-inch 
layers to point 8-inches below the adjacent existing surfaces. Refill the 
remaining 8-inches with compacted stone and replace walk or paving as 
required. 

c. Paved Areas – When working within the right-of-way limits of all [North 
Carolina] [South Carolina] State highways, backfilling must be in 
conformance with the requirements of the [North Carolina] [South 
Carolina] Department of Transportation, which is made a part of these 
specifications by this reference thereto. Trenches located within the 
areas described above shall be backfilled with aggregate material from 
the top of the “pipe bedding” to the bottom elevation of the pavement 
structure and must be spread and compacted in layers not to exceed 4 
inches when using a mechanical damper. The Contractor is to 
understand that payment for special backfilling material shall not be 
made unless specifically provided in the form of Proposal. 

E. Compaction 

1. Thoroughly compact subgrade prior to the installation of 6-inches of First 
Class pipe bedding. Following satisfactory pipe laying and in-line structure 
installation, backfill trenches to a height of at least 12-inches above the top of 
the outside barrel of the pipe. 

2. All fill shall be compacted to ninety-five (95) percent. Each layer shall be 
compacted to the specified percent of maximum density obtained at optimum 
moisture content, in accordance with ASTM D1557, method D and ATM D1556 
sand cone method. 

3. Compaction shall be accomplished by approved equipment suited to the soil 
being compacted. Material shall be moistened or aerated as necessary to 
provide the moisture content that will readily facilitate obtaining the specified 
compaction with the equipment used. 

4. Thoroughly compact successive layers of backfill material with a vibrating 
compactor of a type and size satisfactory to the Professional. Compacting of 
this backfill by puddling or jetting will not be permitted. Use mechanical 
tampers to compact backfill materials in trench refill operations to produce a 
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density of backfill at the bottom of each layer of not less than 95-percent of 
the maximum density obtained at optimum moisture content. 

5. The use of special equipment such as the “HYDRA-HAMMER” for compaction 
of backfill is prohibited. 

 

1.15 CONCRETE 

A. Concrete shall comply with Division 3 of the Project Manual. 

1.16 INSPECTION AND TESTING 

A. General 

1. New fire protection systems and parts of existing systems which have been 
altered, extended or repaired shall be tested to disclose leaks and defects. 

2. The Contractor shall notify the Professional a minimum of 5 (five) working 
days prior to testing to coordinate the testing and inspection procedures. 

3. If the Professional determines that the fire protection systems do not pass the 
prescribed tests, then the Contractor shall be required to make the necessary 
repairs, at his own expense, and the Contractor shall re-inspect and re-test 
the systems. Repairing, inspection and testing shall be continued until all 
systems pass as determined by the Professional. 

4. All new, altered, extended or replaced fire protection shall be left uncovered 
and unconcealed until it has been inspected, tested and accepted by the 
Professional. Where such work has been covered or concealed before it has 
been inspected, tested and accepted, it shall be uncovered by the Contractor, 
at his own expense as directed by the Professional.  

5. All equipment, material, labor, etc., required for testing the fire protection 
systems shall be furnished by the Contractor. 

1.17 INSTRUCTION OF THE OWNER 

A. After acceptance of the Project, the Contractor shall furnish the services of 
personnel thoroughly familiar with the completed installation to instruct the Owner 
in the proper operation and maintenance of all equipment and appurtenances 
provided. 

B. The Contractor shall provide the Owner with two weeks advance notice before the 
instruction session. 

1.18 DEMOLITION 

A. The Contractor shall disconnect and remove all fire protection equipment, 
materials, and existing services no longer required, unless noted otherwise. All 
exposed piping shall be removed and capped either below floors, in walls or above 
ceilings as may be required. All materials used for capping of existing services shall 
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be fully compatible with existing piping materials and appropriate for the pressure 
involved.  

B. Removal shall include the removal of materials from the site and the proper 
disposal of such material, unless noted otherwise. 

C. Materials to be retained by the Owner shall be stored in a suitable location, as 
directed by the Owner, clear of any access corridors and clear of all new work. 

D. All demolition shall be made in a neat, workmanlike manner so as not to damage 
any surfaces or equipment to remain. 

E. Demolition of piping shall include the removal of existing hangers and similar items 
not to be reused. Demolition of equipment shall include the removal of anchors and 
similar items not to be reused.  

F. The Contractor shall patch and finish all holes associated with the demolition work. 
All patching and finishing shall match existing adjacent undisturbed surfaces to the 
satisfaction of the Professional. 

G. Penetrations made in existing fire rated chases, partitions, floors, etc. shall be 
sealed with an approved material and method as required to maintain the integrity 
of the fire separation. 

H. All materials and methods to be used for patching and repairing shall be subject to 
the approval of the Professional and the Owner’s Authorized Representative.  

I. The Contractor shall set all sleeves, hangers, and anchors required for the Fire 
Protection Contract work and shall be responsible for their proper and permanent 
location. 

J. No cutting shall be done which may affect the building structurally or architecturally 
without first securing the approval of the Professional. Cutting shall be 
accomplished in such a manner as not to cause damage to the building or leave 
unsightly surfaces which cannot be concealed by plates, escutcheons or other 
construction. Where such unsightly conditions are caused, the Contractor shall be 
required, at his own expense, to repair the damaged areas. 

K. Cutting of the construction excessively or carelessly done shall be repaired to 
match the original by the Contractor and to the satisfaction of the Professional who 
will make the final decision with respect to excessive or careless cutting work. The 
Contractor shall seal all openings he has made in plenum spaces, fire rated floors, 
ceilings or partitions after his work has been installed. The material used for sealing 
the openings shall have a fire rating equal to or greater than the rating on the floor, 
ceiling or partition material. 

L. Where present equipment is removed and unused openings remain in walls, floors, 
partitions, etc., the Contractor shall properly patch all such openings except as 
hereinafter specified under “Work by Others.” All patching and repairing shall be 
done by workmen skilled in this type of work and shall match present or new 
finishes. 
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M. Cutting, patching, and repairing of openings in the existing exterior walls and roof 
shall be by the General Contractor. 

1.19 CHASES AND OPENINGS 

A. All chases and openings required for the installation of the work shall be 
coordinated with the other trades. The Contractor shall provide the other trades 
with sufficient time (1 (one) week minimum) for coordination of all chases and 
openings. The contractor shall be responsible for all work required to cut and patch 
the required openings. The work shall be performed to the satisfaction of the 
Professional.  

B. Penetrations made in fire rated chases, partitions, floors, etc., shall be sealed with 
an approved material and method as required to maintain the integrity of the fire 
separation. 

C. The Contractor shall provide all sleeves, hangers, and anchors required for 
installation of work in chases and openings.  

1.20 WATER SERVICE 

A. The Contractor shall coordinate water service requirements in accordance with the 
local water utility regulations, including required permits, backflow preventers, 
meters, piping, valves, bypasses, supports and other accessories.  

1.21 PAINTING 

A. Painting shall be in accordance with Division 09. 

1.22 RELATED WORK 

A. All work related to providing complete fire protection systems and equipment shall 
be the responsibility of the Contractor. The following related work shall be provided 
as indicated in other specification Divisions, unless noted otherwise, but shall 
remain the responsibility of the Contractor for workmanship and completeness: 

1. General Contractor 

a. Installation of access panels. 
b. Final painting of existing walls, floors and ceilings where the surfaces 

are being refinished and remodeled under the General Contract. Refer 
to General Construction Drawings. 

c. Concrete housekeeping pads for fire protection equipment. 
d. Removal of existing concrete housekeeping pads. 

2. Electrical Contractor 
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a. Verification of the proper rotation of three phase equipment, and 
making modifications as required to correct improper rotation.  

b. Installation of all combination starters/disconnects and overload 
protectors.  

1.23 MISCELLANEOUS STEEL AND ACCESSORIES 

A. The contractor shall provide all necessary steel angles, channels, pipe, rods, nuts, 
bolts, etc., as shown on plans, as specified, or as may be required for complete and 
proper installation of sprinkler piping, systems and equipment. All material and 
workmanship shall be of the best quality and shall be installed in accordance with 
the best practices of the trade.  

PART 2 - PRODUCTS 

2.1 GENERAL 

A. All materials used on fire protection systems shall meet the requirements of 
applicable codes, standards, and requirements of Local Authorities Having 
Jurisdiction and the Owner’s Insurance Carrier.  

 
2.3 SPRINKLER AND STANDPIPE PIPING, ABOVE GROUND 
 

  A. Piping: black steel meeting ASTM A53, ASTM A135, or ASTM A795. 
 
  1. Piping 2-½” and larger shall be Schedule 10 or the approximately equal   

    “flow” products with roll-grooved, flanged or welded connections. 
  
  2. Piping 2” and smaller shall be Schedule 40 with threaded or welded    

   connections or Schedule 5 with Pressfit® connections. 
 
  3. Piping shall be hot-dipped galvanized where specified herein or      

  noted on the drawings. 
 

 B. Fittings: UL-listed, standard weight suitable for pressures up to 250 psig, cast iron 
meeting ASTM A126 or malleable iron meeting ASTM A197.  Threaded cast iron fit-
tings shall meet ANSI B16.4; flanged cast iron fittings shall meet ANSI B16.1.  
Threaded malleable iron fittings shall meet ANSI B16.3.  Grooved fittings and cou-
plings shall be UL-listed and shall be of ductile iron meeting ASTM A536, utilizing 
an EDPM gasket. Fittings shall be short pattern, with flow equal to standard pattern 
fittings. Plain-end fittings and couplings, or welded-segmented fittings shall not be 
used.  Changes in pipe diameter shall be made using tapered reducing fittings.  
Bushings or grooved-end reducing couplings shall not be used unless standard re-
ducing fittings are not regularly available. 

 
1. Grooved joint couplings shall be: 

a. Rigid Type: Housings shall be cast with offsetting angle-pattern bolt pads 
to provide rigidity and system support and hanging in accordance with 
NFPA-13. Couplings shall be fully installed at visual pad-to-pad offset con-
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tact. (Tongue and recess type couplings, or any coupling that requires ex-
act gapping of bolt pads on each side of the coupling at specified torque 
ratings, are not allowed.)  
1) 1-½” through 8”: Installation-Ready, for direct stab installation with-

out field disassembly. Victaulic Style 009-EZ and Style 107H. 
    2) Victaulic FireLock™ Style 005 or Zero-Flex Style 07. 

b. Flexible Type: For use in locations where vibration attenuation and stress 
relief are required, and for seismic applications. Victaulic Installation-
Ready Style 177, Style 75 or 77. 

2. Gaskets: 
Fire Protection Service Temp. Range Gasket Recommendation 
Dry Systems Ambient FlushSeal®, Grade EPDM, Type A 
Freezer Applications -40°F to 0°F FlushSeal®, Grade L, Silicone 

Water/Wet Systems Ambient Grade EPDM, Type A 

  
 

2.4 VALVES FOR FIRE PROTECTION SYSTEMS 
 
 A. Gates Valves:  Class 125, comply with MSS SP-80, bronze body, screwed bonnet, 

rising stem, solid wedge.  3" and larger; comply with MSS SP-70, iron body, bronze 
trim, rising stem, hand wheel, OS&Y, flanged or grooved ends. Basis of Design: 
Victaulic Series 771. 

  
 B. Butterfly Valves:   
 

1. Comply with MSS SP-67, lug type, cast or ductile iron body, chrome plated 
ductile iron disk, EPDM seat, extended neck, handwheel and gear drive and 
integral indicating device, built-in tamper proof switch, 200 PSI rating. 

2. Grooved end type with ductile iron body, electroless nickel coated ductile iron 
disc, pressure responsive seat, and stainless steel stem. (Stem shall be offset 
from the disc centerline to provide full 360-degree circumferential seating.) 
Handwheel and gear drive and integral indicating devices, with weatherproof 
actuator and supervisory switches, 300 PSI rating. Victaulic Series 705. 

 
 C. Spring-Actuated Check Valves: 250 PSI rating, grooved end ductile iron one-piece 

body, stainless steel spring and shaft, suitable for vertical or horizontal installa-
tions. Victaulic Series 717. 

 
D. Check Valves:  Class 125, comply with MSS SP-80 bronze body, screwed cap.  "Y" 

pattern swing, bronze disc.  3" and larger, comply with MSS SP-71, class 125, iron 
body, bronze mounted, horizontal swing, cast iron disc. 

 
  
2.5 DRAIN VALVES 
 
 A. Provide bronze compression stop with hose thread nipple and cap. 

PART 3 - EXECUTION 
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3.1 GENERAL 

A. All materials and equipment used shall be installed in strict accordance with the 
Standards under which the materials are accepted and approved, and in strict 
accordance with the manufacturer’s instructions.  

B. The Contractor’s Drawings shall indicate every bend, offset, change in direction and 
appurtenance required to provide a complete and workable system.  

C. Grooved joints shall be installed in accordance with the manufacturer’s latest 
published installation instructions. Grooved ends shall be clean and free from 
indentations, projections, and roll marks in the area from pipe end to groove. 
Gaskets shall be of an elastomer grade suitable for the intended service, and shall 
be molded and produced by the coupling manufacturer. The grooved coupling 
manufacturer’s factory trained representative shall provide on-site training for 
contractor’s field personnel in the use of grooving tools and installation of grooved 
joint products. The representative shall periodically visit the jobsite and review 
contractor is following best recommended practices in grooved product installation. 
(A distributor’s representative is not considered qualified to conduct the training or 
jobsite visit(s).) 

3.2 SEISMIC RESTRAINTS 

A. The Sprinkler Contractor shall coordinate with the General Contractor to 
determine site classification and seismic requirements for this project.  Where 
required, the Sprinkler Contractor shall be responsible for providing restraints 
to resist the earthquake effects on the Sprinkler system(s).  The requirements 
for these restraints are found in the 2009 North Carolina Building Code. 

B. The Sprinkler Contractor shall refer to the latest edition of the “Seismic 
Restraint Manual Guidelines for Mechanical Systems” published by SMACNA 
for guidelines to determine the correct restraints for piping. 

C. The Sprinkler Contractor shall include shop drawings of the specific methods 
of seismic restraint to be used for this project before installation of piping, 
ductwork, and equipment. 

D. Any required anchorage of the equipment and materials for this project shall 
be an integral part of the design and specification of such equipment and 
materials. Manufacturers of all equipment shall provide anchorage details, 
isolators, seismic mounts and restraints, etc. necessary to comply with Code 
requirements. 

E. The Sprinkler Contractor shall retain the services of a Professional Structural 
Engineer licensed in the State of North Carolina to design seismic restraint 
elements required for this project. The engineer’s computations, bearing his 
professional seal, shall accompany shop drawings which show Code 
compliance. Computations and shop drawings shall be submitted for review 
prior to the purchasing of materials, equipment, systems and assemblies. 

F. Internal seismic restraint elements of manufactured equipment shall be 
certified by a Professional Engineer retained by the manufacturer. Such 
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certificate applies only to internal elements of the equipment. All equipment 
anchorage requirements shall be coordinated with the building structure and 
shall be compatible thereto. All such anchorage shall be reviewed by the 
project’s structural engineer. 

G. The professional engineer retained by the Sprinkler Contractor for seismic 
restraint calculations shall visit the job site upon completion of the seismic 
restraint installation.  This Engineer shall provide in writing verification of 
compliance with the approved seismic submittal.  This verification shall bear 
the Engineer's professional seal.  Job site inspection by other than this 
Engineer is not acceptable.  This engineer shall also be responsible for any 
required special inspections and associated documentation. 

H. Review of the seismic design and shop drawings by the Engineer/Architect or 
his agent shall not relieve the Sprinkler Contractor of his responsibility to 
comply with the seismic or any other requirements of the International 
Building Code. 

 
END OF SECTION  21 05 00 

 



Union County Human Services  PERKINS+WILL 
Monroe, NC   830346 
100% Construction Documents – Issued for Bid  October 16, 2015 

VIBRATION AND SEISMIC CONTROLS FOR FIRE-SUPPRESSION PIPING & EQUIPMENT 
21 05 48 - 1 

SECTION 21 05 48 
VIBRATION CONTROLS FOR FIRE-SUPPRESSION PIPING AND 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. Elastomeric isolation pads. 
2. Elastomeric isolation mounts. 
3. Restrained elastomeric isolation mounts. 
4. Pipe-riser resilient supports. 
5. Resilient pipe guides. 
6. Elastomeric hangers. 
7. Snubbers. 
8. Restraint channel bracings. 
9. Seismic-restraint accessories. 
10. Mechanical anchor bolts. 
11. Adhesive anchor bolts. 

1.3 DEFINITIONS 

A. IBC: International Building Code. 

B. ICC-ES: ICC-Evaluation Service. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated load, rated deflection, and overload capacity for each vibration 
isolation device. 

2. Illustrate and indicate style, material, strength, fastening provision, and finish 
for each type and size of vibration isolation device and seismic-restraint 
component required. 

a. Tabulate types and sizes of seismic restraints, complete with report 
numbers and rated strength in tension and shear as evaluated by [an 
evaluation service member of ICC-ES] [an agency acceptable to 
authorities having jurisdiction]. 
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b. Annotate to indicate application of each product submitted and 
compliance with requirements. 

3. Interlocking Snubbers: Include ratings for horizontal, vertical, and combined 
loads. 

B. Delegated-Design Submittal: For each vibration isolation and seismic-restraint 
device. 

1. Include design calculations and details for selecting vibration isolators and 
seismic restraints complying with performance requirements, design criteria, 
and analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation. 

2. Design Calculations: Calculate static and dynamic loading due to equipment 
weight and operation, due to seismic forces required to select vibration 
isolators, and due to seismic restraints. 

3. Riser Supports: Include riser diagrams and calculations showing anticipated 
expansion and contraction at each support point, initial and final loads on 
building structure, spring deflection changes, and seismic loads. Include 
certification that riser system was examined for excessive stress and that 
none exists. 

4. Seismic-Restraint Details: 

a. Design Analysis: To support selection and arrangement of seismic 
restraints. Include calculations of combined tensile and shear loads. 

b. Details: Indicate fabrication and arrangement. Detail attachments of 
restraints to the restrained items and to the structure. Show attachment 
locations, methods, and spacings. Identify components, list their 
strengths, and indicate directions and values of forces transmitted to 
the structure during seismic events. Indicate association with vibration 
isolation devices. 

c. Coordinate seismic-restraint and vibration isolation details with wind-
restraint details required for equipment mounted outdoors. Comply with 
requirements in other Sections for equipment mounted outdoors. 

d. Preapproval and Evaluation Documentation: By [an evaluation service 
member of ICC-ES] [an agency acceptable to authorities having 
jurisdiction], showing maximum ratings of restraint items and the 
basis for approval (tests or calculations). 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Show coordination of vibration isolation device installation 
and seismic bracing for fire-suppression piping and equipment with other systems 
and equipment in the vicinity, including other supports and restraints, if any. 

B. Qualification Data: For [professional engineer] [and] [testing agency]. 

C. Welding certificates. 

D. Field quality-control reports. 
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1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: 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 and that is acceptable to authorities having jurisdiction. 

B. Comply with seismic-restraint requirements in the IBC unless requirements in this 
Section are more stringent. 

C. Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

D. 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 unavailable, 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 - EXECUTION 

2.1 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic-control 
devices for compliance with requirements for installation tolerances and other 
conditions affecting performance of the Work. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual 
locations before installation. 

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

2.2 APPLICATIONS 

A. Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for 
application by an agency acceptable to authorities having jurisdiction. 

B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled 
on Drawings to receive them and where required to prevent buckling of hanger 
rods due to seismic forces. 

C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select 
sizes of components so strength is adequate to carry present and future static and 
seismic loads within specified loading limits. 
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2.3 VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Coordinate the location of embedded connection hardware with supported 
equipment attachment and mounting points and with requirements for concrete 
reinforcement and formwork specified in Section 033000 "Cast-in-Place Concrete." 

B. Installation of vibration isolators must not cause any change of position of 
equipment, piping, or ductwork resulting in stresses or misalignment. 

C. Comply with requirements in Section 077200 "Roof Accessories" for installation of 
equipment supports and roof penetrations. 

D. Equipment Restraints: 

1. Install seismic snubbers on fire-suppression equipment mounted on vibration 
isolators. Locate snubbers as close as possible to vibration isolators and bolt 
to equipment base and supporting structure. 

2. Install resilient bolt isolation washers on equipment anchor bolts where 
clearance between anchor and adjacent surface exceeds 0.125 inch. 

3. Install seismic-restraint devices using methods approved by an agency 
acceptable to authorities having jurisdiction that provides required submittals 
for component. 

E. Piping Restraints: 

1. Comply with requirements in MSS SP-127. 
2. Brace a change of direction longer than 12 feet. 

F. Install seismic-restraint devices using methods approved an agency acceptable to 
authorities having jurisdiction that provides required submittals for component. 

G. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged 
to provide resilient media between anchor bolt and mounting hole in concrete base. 

H. Install bushing assemblies for mounting bolts for wall-mounted equipment, 
arranged to provide resilient media where equipment or equipment-mounting 
channels are attached to wall. 

I. 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. 

J. 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. 
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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. Adhesive Anchors: Clean holes to remove loose material and drilling dust 
prior to installation of adhesive. Place adhesive in holes proceeding from the 
bottom of the hole and progressing toward the surface in such a manner as to 
avoid introduction of air pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque wrench. 
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for 

exterior applications. 

2.4 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 Section 211200 "Fire-
Suppression Standpipes," Section 211313 "Wet-Pipe Sprinkler Systems," and 
Section 211316 "Dry-Pipe Sprinkler Systems" for piping flexible connections. 

2.5 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. Provide evidence of recent calibration of test equipment by a testing agency 
acceptable to authorities having jurisdiction. 

2. Schedule test with Owner, through Architect, before connecting anchorage 
device to restrained component (unless postconnection testing has been 
approved), and with at least seven days' advance notice. 

3. Obtain Architect's approval before transmitting test loads to structure. Provide 
temporary load-spreading members. 

4. Test to 90 percent of rated proof load of device. 
5. Measure isolator restraint clearance. 
6. Measure isolator deflection. 
7. Verify snubber minimum clearances. 

D. Remove and replace malfunctioning units and retest as specified above. 

E. Prepare test and inspection reports. 

END OF SECTION 21 05 48 



Union County Human Services  PERKINS+WILL 
Monroe, NC   830346 
100% Construction Documents – Issued for Bid  October 16, 2015 
 

WET-PIPE SPRINKER SYSTEMS 
21 13 13 - 1 

SECTION 21 13 13 
WET-PIPE SPRINKLER 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. Pipes, fittings, and specialties. 
2. Fire-protection valves. 
3. Sprinklers. 
4. Alarm devices. 
5. Manual control stations. 
6. Control panels. 
7. Pressure gages. 

1.3 DEFINITIONS 

A. High-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to 
operate at working pressure higher than standard 175 psig, but not higher than 
250 psig. 

B. Standard-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to 
operate at working pressure of 175 psig maximum. 

1.4 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. 

B. Deluge Sprinkler System: Open sprinklers are attached to piping connected to 
water supply through deluge valve. Fire-detection system, in same area as 
sprinklers, opens valve. Water flows into piping system and discharges from 
attached sprinklers when valve opens. 
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1.5 PERFORMANCE REQUIREMENTS 

A. Standard-Pressure Piping System Component: Listed for 175-psig 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. Date: 4/29/2015. 
b. Time: 10:05 a.m. 
c. Performed by: Plyer 
d. Location of Residual Fire Hydrant R: Concord at Skywalk Drive. 
e. Static Pressure at Residual Fire Hydrant R: 98 psig 
f. Residual Pressure at Residual Fire Hydrant R: 78 psgi at 1085 gpm. 

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. Minimum Density for Automatic-Sprinkler Piping Design: 
 

a. Light-Hazard Occupancy:  0.10 gpm over 1500-sq. ft. area. 
b. Ordinary-Hazard, Group 1 Occupancy:  0.15 gpm over 1500-sq. ft. 

area. 
c. Ordinary-Hazard, Group 2 Occupancy:  0.20 gpm over 1500-sq. ft. 

area. 

3. Maximum Protection Area per Sprinkler: Per UL listing. 

4. Total Combined Hose-Stream Demand Requirement: According to NFPA 13 
unless otherwise indicated: 

a. Light-Hazard Occupancies:  100 gpm for 30 minutes. 
b. Ordinary-Hazard Occupancies:  250 gpm for 60 to 90 minutes. 
c. Extra-Hazard Occupancies:  500 gpm 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. 

1.6 SUBMITTALS 

A. Product Data: For each type of product indicated. Include rated capacities, 
operating characteristics, electrical characteristics, and furnished specialties and 
accessories. 

B. LEED Submittal: 
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1. Product Data for Credit EQ 4.1: For solvent cements and adhesive primers, 
including printed statement of VOC content and chemical components. 

C. 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. 

D. Delegated-Design Submittal: For sprinkler systems indicated to comply with 
performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

E. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following 
items are shown and coordinated with each other, using input from installers of the 
items involved: 

1. Domestic water piping. 
2. Compressed air piping. 
3. HVAC hydronic piping. 
4. Items penetrating finished ceiling include the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 

 

F. Qualification Data: For qualified Installer and professional engineer. 

G. Approved Sprinkler Piping Drawings: Working plans, prepared according to 
NFPA 13, that have been approved by authorities having jurisdiction, including 
hydraulic calculations if applicable. 

H. Welding certificates. 

I. Fire-hydrant flow test report. 

J. 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." 

K. Field quality-control reports. 

L. Operation and Maintenance Data: For sprinkler specialties to include in emergency, 
operation, and maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Installer's responsibilities include designing, fabricating, and installing 
sprinkler systems and providing professional engineering services needed to 
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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." 

1.8 PROJECT CONDITIONS 

A. Interruption of Existing Sprinkler Service: Do not interrupt sprinkler service to 
facilities occupied by Owner or others unless permitted under the following 
conditions and then only after arranging to provide temporary sprinkler service 
according to requirements indicated: 

1. Notify Owner no fewer than seven days in advance of proposed interruption of 
sprinkler service. 

2. Do not proceed with interruption of sprinkler service without Owner's written 
permission. 

1.9 COORDINATION 

A. Coordinate layout and installation of sprinklers with other construction that 
penetrates ceilings, including light fixtures, HVAC equipment, and partition 
assemblies. 

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. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, 
and with space for minimum of six spare sprinklers plus sprinkler wrench. 
Include number of sprinklers required by NFPA 13 and sprinkler wrench. 
Include separate cabinet with sprinklers and wrench for each type of sprinkler 
used on Project. 
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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, Black-Steel Pipe: ASTM A 53/A 53M, Pipe ends may be factory or 
field formed to match joining method. 

B. Schedule 10, Black-Steel Pipe: ASTM A 135 or ASTM A 795/A 795M, Schedule 10 in 
NPS 5 and smaller; and NFPA 13-specified wall thickness in NPS 6 to NPS 10, plain 
end. 

C. Nonstandard OD, Thin wall Black-Steel Pipe: ASTM A 135 or ASTM A 795/A 795M, 
thin wall, with plain ends and wall thickness less than Schedule 10. 

D. Hybrid Black-Steel Pipe: ASTM A 135 or ASTM A 795/A 795M, light wall, with wall 
thickness less than Schedule 10 and greater than Schedule 5. 

E. Schedule 5 Steel Pipe: ASTM A 135 or ASTM A 795/A 795M, light wall, with plain 
ends. 

F.  Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, standard-
weight, seamless steel pipe with threaded ends. 

G. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded. 

H. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, 
standard pattern. 

I. Malleable- or Ductile-Iron Unions: UL 860. 

J. Cast-Iron Flanges: ASME 16.1, Class 125. 

K. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150. 

L. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9. 

M. Grooved-Joint, Steel-Pipe Appurtenances: 

1. Pressure Rating:  175 psig minimum. 
2. Galvanized, 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. 
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3. 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. 

N. Steel Pressure-Seal Fittings: UL 213, FM-approved, 175-psig pressure rating with 
steel housing, rubber O-rings, and pipe stop; for use with fitting manufacturers' 
pressure-seal tools. 

2.3 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch thick. 

1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges: Full-
face gaskets. 

2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges: Ring-
type gaskets. 

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise 
indicated. 

C. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for 
general-duty brazing unless otherwise indicated. 

D. 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. 

E. Solvent Cements for Joining CPVC Piping and Tubing: ASTM F 493, solvent cement 
recommended by pipe and fitting manufacturer, and made for joining CPVC 
sprinkler pipe and fittings. Include cleaner or primer recommended by pipe and 
fitting manufacturer. 

1. Use solvent cement that has a VOC content of 490 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Use adhesive primer that has a VOC content of 650 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

F. Plastic, Pipe-Flange Gasket, and Bolts and Nuts: Type and material recommended 
by piping system manufacturer unless otherwise indicated. 

2.4 LISTED FIRE-PROTECTION VALVES 

A. General Requirements: 

1. Valves shall be UL listed or FM approved. 
2. Minimum Pressure Rating for Standard-Pressure Piping: 175 psig. 
3. Minimum Pressure Rating for High-Pressure Piping:  250 psig. 

B. Ball Valves: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide 

product indicated on Drawings or comparable product by one of the following: 

http://www.specagent.com/LookUp/?ulid=1439&mf=04&mf=95&src=wd&mf=&src=wd
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a. Anvil International, Inc. 
b. Victaulic Company. 

2. Standard: UL 1091 except with ball instead of disc. 
3. Valves NPS 1-1/2 and Smaller: Bronze body with threaded ends. 
4. Valves NPS 2 and NPS 2-1/2: Bronze body with threaded ends or ductile-iron 

body with grooved ends. 
5. Valves NPS 3: Ductile-iron body with grooved ends. 

C. Bronze Butterfly Valves: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide 

product indicated on Drawings or comparable product by one of the following: 

a. Fivalco Inc. 
b. Global Safety Products, Inc. 
c. Milwaukee Valve Company. 

 

2. Standard: UL 1091. 
3. Pressure Rating: 175 psig. 
4. Body Material: Bronze. 
5. End Connections: Threaded. 

D. Iron Butterfly Valves: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide 

product indicated on Drawings or comparable product 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. Pratt, Henry Company. 
h. Shurjoint Piping Products. 
i. Tyco Fire & Building Products LP. 
j. Victaulic Company. 

 

2. Standard: UL 1091. 
3. Pressure Rating: 175 psig. 
4. Body Material: Cast or ductile iron. 
5. Style: Lug or wafer. 
6. End Connections: Grooved. 

E. Check Valves: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide 

product indicated on Drawings or comparable product by one of the following: 

a. AFAC Inc. 
b. American Cast Iron Pipe Company; Waterous Company Subsidiary. 
c. Anvil International, Inc. 
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d. Clow Valve Company; a division of McWane, Inc. 
e. Crane Co.; Crane Valve Group; Crane Valves. 
f. Crane Co.; Crane Valve Group; Jenkins Valves. 
g. Crane Co.; Crane Valve Group; Stockham Division. 
h. Fire-End & Croker Corporation. 
i. Fire Protection Products, Inc. 
j. Fivalco Inc. 
k. Globe Fire Sprinkler Corporation. 
l. Groeniger & Company. 
m. Kennedy Valve; a division of McWane, Inc. 
n. Matco-Norca. 
o. Metraflex, Inc. 
p. Milwaukee Valve Company. 
q. Mueller Co.; Water Products Division. 
r. NIBCO INC. 
s. Potter Roemer. 
t. Reliable Automatic Sprinkler Co., Inc. 
u. Shurjoint Piping Products. 
v. Tyco Fire & Building Products LP. 
w. United Brass Works, Inc. 
x. Venus Fire Protection Ltd. 
y. Victaulic Company. 
z. Viking Corporation. 
aa. Watts Water Technologies, Inc. 

 

2. Standard: UL 312. 
3. Pressure Rating:  250 psig minimum. 
4. Type: Swing check. 
5. Body Material: Cast iron. 
6. End Connections: Flanged or grooved. 

F. Bronze OS&Y Gate Valves: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide 

product indicated on Drawings or comparable product 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. 
4. Body Material: Bronze. 
5. End Connections: Threaded. 

G. Iron OS&Y Gate Valves: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide 

product indicated on Drawings or comparable product by one of the following: 

http://www.specagent.com/LookUp/?uid=123456817253&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456817256&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456817258&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456817260&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802353&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802354&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802355&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802356&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802357&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456817262&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802358&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802359&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802360&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456817264&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802361&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802362&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802363&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802364&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802366&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802367&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802368&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802369&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802370&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802371&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=1445&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456817265&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456817267&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802372&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802373&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802374&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=1446&mf=04&mf=95&src=wd&mf=&src=wd


Union County Human Services  PERKINS+WILL 
Monroe, NC   830346 
100% Construction Documents – Issued for Bid  October 16, 2015 
 

WET-PIPE SPRINKER SYSTEMS 
21 13 13 - 9 

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 minimum. 
4. Body Material: Cast or ductile iron. 
5. End Connections: Flanged or grooved. 

H. Indicating-Type Butterfly Valves: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide 

product indicated on Drawings or comparable product 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 minimum. 
4. Valves NPS 2 and Smaller: 

a. Valve Type: Ball or butterfly. 
b. Body Material: Bronze. 
c. End Connections: Threaded. 

5. Valves NPS 2-1/2 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. 
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I. NRS Gate Valves: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide 

product indicated on Drawings or comparable product 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; Stockham Division. 
e. Kennedy Valve; a division of McWane, Inc. 
f. Mueller Co.; Water Products Division. 
g. NIBCO INC. 
h. Tyco Fire & Building Products LP. 

 

2. Standard: UL 262. 
3. Pressure Rating:  250 psig minimum. 
4. Body Material: Cast iron with indicator post flange. 
5. Stem: Nonrising. 
6. End Connections: Flanged or grooved. 

J. Indicator Posts: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide 

product indicated on Drawings or comparable product 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; Stockham Division. 
e. Kennedy Valve; a division of McWane, Inc. 
f. Mueller Co.; Water Products Division. 
g. NIBCO INC. 
h. Tyco Fire & Building Products LP. 

 

2. Standard: UL 789. 
3. Type: Horizontal for wall mounting. 
4. Body Material: Cast iron with extension rod and locking device. 
5. Operation:  Hand wheel. 

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. Pressure Rating: 175 psig minimum. 

B. Angle Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 
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a. Fire Protection Products, Inc. 
b. United Brass Works, Inc. 

 

C. 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. 
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. 

 

D. Globe Valves: 

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

a. Fire Protection Products, Inc. 
b. United Brass Works, Inc. 

 

E. Plug Valves: 

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

a. Southern Manufacturing Group. 
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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. Pressure Rating: 

a. Standard-Pressure Piping Specialty Valves: 175 psig minimum. 

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: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide 
product indicated on Drawings or comparable product 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. 

 

3. Standard: UL 193. 
4. Design: For horizontal or vertical installation. 
5. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure 

gages, and fill-line attachment with strainer. 
6. Drip Cup Assembly: Pipe drain without valves and separate from main drain 

piping. 
7. Drip Cup Assembly: Pipe drain with check valve to main drain piping. 

C. Deluge Valves: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide 

product indicated on Drawings or comparable product by one of the following: 

a. AFAC Inc. 
b. BERMAD Control Valves. 
c. CLA-VAL Automatic Control Valves. 
d. Globe Fire Sprinkler Corporation. 
e. OCV Control Valves. 
f. Reliable Automatic Sprinkler Co., Inc. 
g. Tyco Fire & Building Products LP. 
h. Venus Fire Protection Ltd. 
i. Victaulic Company. 
j. Viking Corporation. 
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2. Standard: UL 260. 
3. Design: Hydraulically operated, differential-pressure type. 
4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure 

gages, drip cup assembly piped without valves and separate from main drain 
line, fill-line attachment with strainer, and push-rod chamber supply 
connection. 

5. Wet, Pilot-Line Trim Set: Include gage to read push-rod chamber pressure, 
globe valve for manual operation of deluge valve, and connection for 
actuation device. 

D. Automatic (Ball Drip) Drain Valves: 
1. Basis-of-Design Product: Subject to compliance with requirements, provide 

product indicated on Drawings or comparable product 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 minimum. 
4. Type: Automatic draining, ball check. 
5. Size: NPS 3/4. 
6. End Connections: Threaded. 

2.7 SPRINKLER SPECIALTY PIPE FITTINGS 

A. Branch Outlet Fittings: 

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

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 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. 
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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 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. 
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. 

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 minimum. 
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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 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 minimum. 
5. Size: Same as connected piping, for sprinkler. 

2.8 SPRINKLERS 

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

1. AFAC Inc. 
2. Globe Fire Sprinkler Corporation. 
3. Reliable Automatic Sprinkler Co., Inc. 
4. Tyco Fire & Building Products LP. 
5. Venus Fire Protection Ltd. 
6. Victaulic Company. 
7. Viking Corporation. 
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B. General Requirements: 

1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval 
Guide," published by FM Global, listing. 

2. Pressure Rating for Residential Sprinklers: 175 psig maximum. 
3. Pressure Rating for Automatic Sprinklers: 175 psig minimum. 
4. Pressure Rating for High-Pressure Automatic Sprinklers:  250 psig minimum. 

C. Automatic Sprinklers with Heat-Responsive Element: 

1. Early-Suppression, Fast-Response Applications:  UL 1767. 
2. Nonresidential Applications:  UL 199. 
3. Residential Applications:  UL 1626. 
4. Characteristics: Nominal 1/2-inch 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. Chrome plated. 
2. Bronze. 
3. 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:  White steel, one piece, flat. 
2. Sidewall Mounting:  White steel, one piece, flat. 

G. Sprinkler Guards: 

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

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. 
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2.9 ALARM DEVICES 

A. Alarm-device types shall match piping and equipment connections. 

B. Electrically Operated Alarm Bell: 

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

a. Fire-Lite Alarms, Inc.; a Honeywell company. 
b. Notifier; a Honeywell company. 
c. Potter Electric Signal Company. 

 

2. Standard: UL 464. 
3. Type: Vibrating, metal alarm bell. 
4. Size:  8-inch minimum- diameter. 
5. Finish: Red-enamel factory finish, suitable for outdoor use. 

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. 
7. Design Installation: Horizontal or vertical. 

D. Pressure Switches: 

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

a. AFAC Inc. 
b. Barksdale, Inc. 
c. Detroit Switch, Inc. 
d. Potter Electric Signal Company. 
e. System Sensor; a Honeywell company. 
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f. Tyco Fire & Building Products LP. 
g. United Electric Controls Co. 
h. Viking Corporation. 

 

2. Standard: UL 346. 
3. Type: Electrically supervised water-flow switch with retard feature. 
4. Components: Single-pole, double-throw switch with normally closed contacts. 
5. Design Operation: Rising pressure signals water flow. 

E. 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. 

F. Indicator-Post Supervisory Switches: 

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

a. Potter Electric Signal Company. 
b. 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 indicator-post valve is in other than fully open 

position. 

2.10 MANUAL CONTROL STATIONS 

A. Description: UL listed or FM approved, hydraulic operation, with union, NPS 1/2 
pipe nipple, and bronze ball valve. Include metal enclosure labeled "MANUAL 
CONTROL STATION" with operating instructions and cover held closed by breakable 
strut to prevent accidental opening. 
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2.11 CONTROL PANELS 

A. Description: Single-area, two-area, or single-area cross-zoned control panel as 
indicated, including NEMA ICS 6, Type 1 enclosure, detector, alarm, and solenoid-
valve circuitry for operation of deluge valves. Panels contain power supply; battery 
charger; standby batteries; field-wiring terminal strip; electrically supervised 
solenoid valves and polarized fire-alarm bell; lamp test facility; single-pole, double-
throw auxiliary alarm contacts; and rectifier. 

1. Panels: UL listed and FM approved when used with thermal detectors and 
Class A detector circuit wiring. Electrical characteristics are 120-V ac, 60 Hz, 
with 24-V dc rechargeable batteries. 

2. Manual Control Stations: Electric operation, metal enclosure, labeled 
"MANUAL CONTROL STATION" with operating instructions and cover held 
closed by breakable strut to prevent accidental opening. 

3. Manual Control Stations: Hydraulic operation, with union, NPS 1/2 pipe 
nipple, and bronze ball valve. Include metal enclosure labeled "MANUAL 
CONTROL STATION" with operating instructions and cover held closed by 
breakable strut to prevent accidental opening. 

2.12 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 diameter. 

D. Pressure Gage Range:  0 to 250 psig minimum. 

E. Water System Piping Gage: Include "WATER" or "AIR/WATER" label on dial face. 

F. Air System Piping Gage: Include "AIR" or "AIR/WATER" label on dial face. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for 
system design calculations required in "Quality Assurance" Article. 

B. Report test results promptly and in writing. 

http://www.specagent.com/LookUp/?ulid=1485&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456817332&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802513&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802514&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802515&mf=&src=wd
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3.2 SERVICE-ENTRANCE PIPING 

A. Connect sprinkler piping to water-service piping for service entrance to building. 
Comply with requirements for exterior piping in Section 211100 "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. 

3.3 WATER-SUPPLY CONNECTIONS 

A. Connect sprinkler piping to building's interior water-distribution piping. Comply with 
requirements for interior piping in Section 221116 "Domestic Water Piping." 

B. Install shutoff valve, pressure gage, drain, and other accessories indicated at 
connection to water-distribution piping. 

C. Install shutoff valve, check valve, pressure gage, and drain at connection to water 
supply. 

3.4 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 and smaller. 

F. Install flanges, flange adapters, or couplings for grooved-end piping on valves, 
apparatus, and equipment having NPS 2-1/2 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. 
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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 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. 

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 Section 210533 
"Heat Tracing for Fire-Suppression Piping" and for piping insulation in 
Section 210700 "Fire-Suppression Systems Insulation." 

P. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for sleeves specified in Section 210517 "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 Section 210517 "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 Section 210518 "Escutcheons for 
Fire-Suppression Piping." 

3.5 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 and smaller. 

C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, 
apparatus, and equipment having NPS 2-1/2 and larger end connections. 

D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 
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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. 

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. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube 
Handbook," "Brazed Joints" Chapter. 

O. Dissimilar-Material Piping Joints: Make joints using adapters compatible with 
materials of both piping systems. 

3.6 INSTALLATION OF COVER SYSTEM FOR SPRINKLER PIPING 

A. Install cover system, brackets, and cover components for sprinkler piping according 
to manufacturer's "Installation Manual" and with NFPA 13 or NFPA 13R for 
supports. 
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3.7 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. Deluge Valves: Install in vertical position, in proper direction of flow, and in 
main supply to deluge system. Install trim sets for drain, priming level, alarm 
connections, ball drip valves, pressure gages, priming chamber attachment, 
and fill-line attachment. 

3.8 SPRINKLER INSTALLATION 

A. Install sprinklers in suspended ceilings in center 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. 

3.9 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 Section 260553 "Identification for 
Electrical Systems." 

3.10 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 
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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. 

3.11 CLEANING 

A. Clean dirt and debris from sprinklers. 

B. Remove and replace sprinklers with paint other than factory finish. 

3.12 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. 

B. Sprinkler specialty fittings may be used, downstream of control valves, instead of 
specified fittings. 

C. Standard-pressure, wet-pipe sprinkler system, NPS 2 and smaller, shall be the 
following:  
1.  Schedule 40, black-steel pipe with roll-grooved ends; uncoated, grooved-end 

fittings for steel piping; grooved-end-pipe couplings for steel piping; and 
grooved joints. 

D. Standard-pressure, wet-pipe sprinkler system, NPS 2-1/2 to NPS 4, shall be the 
following: 
1.  Schedule 10, black-steel pipe with roll-grooved ends; uncoated, grooved-end 

fittings for steel piping; grooved-end-pipe couplings for steel piping; and 
grooved joints. 

2.  Schedule 10, black-steel pipe with plain ends; welding fittings; and welded 
joints. 

3.13 SPRINKLER SCHEDULE 

A. Use sprinkler types in subparagraphs below for the following applications: 
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1. Rooms without Ceilings:  Upright sprinklers. 
2. Rooms with Suspended Ceilings:  Concealed sprinklers. 
3. Wall Mounting: Sidewall sprinklers. 

B. Provide sprinkler types in subparagraphs below with finishes indicated. 

1. Concealed Sprinklers: Rough brass, with factory-painted white cover plate. 
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 05 03 
PLUMBING PIPE, TUBE AND FITTINGS 
 

PART 1   GENERAL 

1.1 SUMMARY 

A. Section Includes: Pipe and pipe fittings for the following systems: 

1. Domestic water piping within 5 feet of building. 

2. Sanitary waste and vent piping, within 5 feet of building. 

3. Chemical resistant waste and vent piping, within 5 feet of building. 

4. Storm water piping within 5 feet of building. 

5. Equipment drains and over flows. 

6. Flue and Combustion Air piping for sealed combustion, direct vent 
water heaters. 

7. Unions and flanges. 

8. Underground pipe markers. 

1.2 REFERENCES 

A. American Society of Mechanical Engineers: 

1. ASME Section IX - Boiler and Pressure Vessel Code - Welding and 
Brazing Qualifications. 

B. ASTM International: 

1. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and 
Hot-Dipped, Zinc-Coated, Welded and Seamless. 

2. ASTM A74 - Standard Specification for Cast Iron Soil Pipe and 
Fittings. 

3. ASTM B42 - Standard Specification for Seamless Copper Pipe, 
Standard Sizes. 

4. ASTM B75 - Standard Specification for Seamless Copper Tube. 

5. ASTM B88 - Standard Specification for Seamless Copper Water Tube. 

6. ASTM B306 - Standard Specification for Copper Drainage Tube 
(DWV). 

7. ASTM D1785 - Standard Specification for Poly (Vinyl Chloride) (PVC) 
Plastic Pipe, Schedules 40, 80, and 120. 

8. ASTM D2665 - Standard Specification for Poly (Vinyl Chloride) (PVC) 
Plastic Drain, Waste, and Vent Pipe and Fittings. 
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9. ASTM F876 and ASTM F877 – Standard Specification for PEX tubing. 

10. ASTM F1960 – Standard Specification for PEX fittings 

C. American Welding Society: 

1. AWS A5.8 - Specification for Filler Metals for Brazing and Braze 
Welding. 

2. AWS D1.1 - Structural Welding Code - Steel. 

D. American Water Works Association: 

1. AWWA C104 - American National Standard for Cement-Mortar Lining 
for Ductile-Iron Pipe and Fittings for Water. 

2. AWWA C151 - American National Standard for Ductile-Iron Pipe, 
Centrifugally Cast, for Water. 

3. AWWA C900 - Polyvinyl Chloride (PVC) Pressure Pipe, 4 in. through 
12 in., for Water Distribution. 

E. Cast Iron Soil Pipe Institute: 

1. CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe 
and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping 
Applications. 

2. CISPI 310 - Specification for Coupling for Use in Connection with 
Hubless Cast Iron Soil Pipe and Fittings for Sanitary and Storm 
Drain, Waste, and Vent Piping Applications.  

3. All cast iron soil pipe and fittings shall be marked with the collective 
trademark of the Cast iron Soil Pipe institute (CISPI) and be listed by 
NSF International. 

1.3 SUBMITTALS 

A. Division 01 - Submittal Procedures. 

B. Shop Drawings: Indicate layout of piping systems, including equipment, 
critical dimensions, and sizes.  

C. Product Data: Submit data on pipe materials and fittings. Submit 
manufacturers catalog information. 

D. Welders’ Certificate: Include welders’ certification of compliance with ASME 
Section IX. 

E. Grooved joint couplings and fittings shall be shown on drawings and product 
submittals, and shall be specifically identified with the applicable Victaulic 
style or series number. 

F. Substitution requests by the contractor for required fixtures, equipment, and 
materials listed, shall be submitted to the engineer for review prior to bid.  
All substitution requests after bids have been awarded shall be rejected. 
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G. Subcontractor is responsible for providing fixtures and equipment specified 
within the contract documents.  All errors and omissions of the submittal 
package shall be corrected by the subcontractor and re-submitted for review 
as required.  Upon a third review, the subcontractor shall be charged directly 
@ $150.00 an hour for review.  Minimum review time = 1 hour.   

H. Substitution requests via RFI shall be rejected. 

1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with ASME B31.9 code for installation of piping 
systems and ASME Section IX for welding materials and procedures. 

B. All grooved joint couplings, fittings, valves, and specialties shall be the 
products of a single manufacturer. Grooving tools shall be supplied by the 
same manufacturer as the grooved components. 

C. All castings used for coupling housings, fittings, valve bodies, etc., shall be 
date stamped for quality assurance and traceability. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in 
this section with minimum five years documented experience. 

B. Installer: Company specializing in performing work of this section with 
minimum 10 years documented experience. 

C. Design pipe hangers and supports under direct supervision of Professional 
Engineer experienced in design of this Work and licensed at Project location 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Division 01 - Requirements for transporting, handling, storing, and protecting 
products. 

B. Furnish temporary end caps and closures on piping and fittings. Maintain in 
place until installation. 

C. Protect piping from entry of foreign materials by temporary covers, 
completing sections of the Work, and isolating parts of completed system. 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. Division 01 - Environmental conditions affecting products on site. 

B. Do not install underground piping when bedding is wet or frozen. 

1.8 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.9 COORDINATION 

A. Division 01 - Requirements for coordination. 

B. Coordinate installation of buried piping with trenching. 
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PART 2   PRODUCTS 

2.1 DOMESTIC WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING 

Pipe 3 inch and larger: 

A. Ductile Iron Pipe: AWWA C151. 

1. Fittings: AWWA C110, ductile or gray iron, standard thickness. 

2. Joints: AWWA C111, rubber gasket with rods. 

Pipe 2½ inch and smaller: 

B. Copper Tubing: ASTM B88, Type K hard drawn or annealed. 

1. Fittings: ASME B16.18, cast copper, or ASME B16.22, wrought 
copper. 

2. Joints:  

a. 1” and smaller: Solder, lead free, ASTM B32, 95-5 tin-
antimony, or tin and silver, with melting range 430 to 535 
degrees F.   

b. 1-1/4” and larger:  Braze, AWS A5.8 BCuP 
silver/phosphorus/copper alloy with melting range 1190 to 
1480 degrees F. 

 

2.2 DOMESTIC WATER PIPING, ABOVE GRADE 

A. Copper Tubing: ASTM B88, Type L hard drawn. 

1. Fittings: ASME B16.18, cast copper alloy or ASME B16.22, wrought 
copper and bronze. 

2. Joints:  

a. 1-1/2” and smaller: Solder, lead free, ASTM B32, 95-5 tin-
antimony, or tin and silver, with melting range 430 to 535 
degrees F.   

b. 2” and larger:  Braze, AWS A5.8 BCuP 
silver/phosphorus/copper alloy with melting range 1190 to 
1480 degrees F. 

c. 1-1/2” and smaller: Copper, Push-To-Connect Fittings:  ASME 
B16.18 cast copper alloy or ASME B16.22 wrought copper with 
stainless steel teeth and EPDM synthetic rubber o-ring seal in 
each end (UL classified in accordance with NSF-61 for hot 
(+180°F) and cold (+86°F) potable water service) with push-
to-connect ends instead of solder-joint ends. 

B. Copper Tubing: ASTM B88, Type L hard drawn, rolled grooved ends. 
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1. Fittings: ASME B16.18 cast copper alloy, or ASME B16.22 wrought 
copper and bronze, or ASTM B584 bronze sand castings,] grooved 
ends. 

2. Joints: Grooved mechanical couplings meeting ASTM F1476. 

a. Housing Clamps: ASTM A395/A395M and ASTM A536 ductile 
iron, cast with offsetting, angle-pattern bolt pads to provide 
rigidity, copper-colored enamel coated, compatible with copper 
tubing sizes, to engage and lock designed to permit some 
angular deflection, contraction, and expansion. “Installation-
Ready” design for direct stab installation onto roll grooved 
copper tube without field disassembly.  Victaulic Style 607 
QuickVic™. 

b. Gasket: Elastomer composition, Grade “EHP” EPDM synthetic 
rubber gasket (UL/ULC classified in accordance with ANSI/NSF-
61 for domestic water service) for operating temperature range 
from -30 degrees F to 230 250 degrees F. 

c. Accessories: Stainless steel bolts, nuts, and washers. 

C. Stainless Steel Pipe: ASTM A312, type 304/304L, Schedule 10S. 

1. Fittings: Precision cold drawn austenitic stainless steel housing, with 
synthetic rubber O-ring   seals, Grade HNBR (UL/ULC classified in 
accordance with ANSI/NSF-61 for domestic water service), pipe 
stops and Pressure-Sealed end connections.  

2. Joints: Vic-Press 304™ with ‘PFT510’ series tool. 

D. PEX Tubing: Crosslinked polyethylene (PEX) manufactured by PEX-a or Engel 
method, ASTM F876 and ASTM F877. 

 
1. Fittings: Fitting assembly is manufactured from material listed in 

paragraph 5.1 of ASTM F1960. 
 

a. PEX-a cold expansion fitting: Assembly consists of the 
appropriate ProPEX insert with a corresponding ProPEX ring. 
 

2. Manifolds: Engineered Plastic (EP) body with ProPEX outlet 
connections. 

E. CPVC Pipe: ASTM D2846/D2846M, ASTM F441/F441M, or ASTM F442/F442M, 
chlorinated polyvinyl chloride (CPVC) material. 

 
1. Fittings: ASTM D2846/D2846M, ASTM F437, ASTM F438, ASTM F439, 

or ASTM F441/F441M, CPVC. 
 

2. Joints: ASTM D2846/D2846M, solvent weld with ASTM F493 solvent 
cement.  
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2.3 SANITARY WASTE PIPING, BURIED WITHIN 5 FEET OF BUILDING 

A. Cast Iron Soil Pipe: ASTM A74, service weight bell and spigot ends. 

1. Fittings: Cast iron, ASTM A74. 

2. Joints: Hub-and-spigot, CISPI HSN compression type with ASTM 
C564 neoprene gaskets. 

B. Cast Iron Pipe: CISPI 301, hub-less. 

1. Fittings: Cast iron, CISPI 301. 

2. Joints: CISPI 310, neoprene gasket and stainless steel clamp and 
shield assemblies. 

Do not use PVC pipe for high temperature waste water (140° F or higher).   

The use of “Foam Core” PVC piping is prohibited. 

C. PVC Pipe: ASTM D1785, Schedule 40, polyvinyl chloride (PVC) material, bell 
and spigot style solvent sealed joint ends. 

1. Fittings: ASTM D2466, Schedule 40, PVC. 

2. Joints: ASTM D2855, solvent weld with ASTM D2564 Solvent cement. 

D. Plastic Pipe: ASTM D2665, polyvinyl chloride (PVC) material. 

1. Fittings: PVC, ASTM D2665. 

2. Joints: ASTM D2855, solvent weld with ASTM D2564 solvent cement. 

2.4 SANITARY WASTE AND VENT PIPING, ABOVE GRADE 

A. Cast Iron Pipe: CISPI 301, hub-less, service weight. 

1. Fittings: Cast iron, CISPI 301. 

2. Joints: CISPI 310, neoprene gaskets and stainless steel clamp-and-
shield assemblies. 

B. Copper Tube: ASTM B306, DWV. 

1. Fittings: ASME B16.23, cast bronze, or ASME B16.29, wrought 
copper. 

2. Joints: Solder, lead free, ASTM B32, 95-5 tin-antimony, or tin and 
silver, with melting range 430 to 535 degrees F. 

Do not use PVC pipe for high temperature waste water (140 F  or higher).  
Do not use PVC pipe in return plenum ceilings. 

The use of “Foam Core” PVC piping is prohibited. 

 

C. PVC Pipe: ASTM D2665, polyvinyl chloride (PVC) material. 
1. Fittings: ASTM D2665, PVC. 
2. Joints: ASTM D2855, solvent weld with ASTM D2564 solvent cement. 
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D. PVC Pipe: ASTM D1785 Schedule 40 polyvinyl chloride (PVC) material. 
1. Fittings: ASTM D2466, Schedule 40, PVC. 
2. Joints: ASTM D2855, solvent weld with ASTM D2564 Solvent cement. 

E. Couplings: Victaulic Style 177, 77, or 75 flexible type couplings only may be 
used with schedule 40 or 80 PVC pipe at ambient temperatures not 
exceeding 100 deg F. 

 

2.5 CHEMICAL RESISTANT WASTE PIPING, BURIED WITHIN 5 FEET OF BUILDING 

A. CPVC Pipe, Type IV, ChemDrain™: ASTM D1784, ASTM D3311, ASTM 
F441/F441M Schedule 40 chlorinated polyvinyl chloride (CPVC) material. 
ASTM Cell Class 24448 for pipe compound and ASTM Cell Class 23447 for 
fitting compound. NSF certified for use in corrosive waste drainage systems. 

1. Fittings: ASTM F441/F441M, CPVC. 

2. Joints: ASTM D3311, solvent weld with ChemDrain™ One-stop, ASTM 
F493 solvent cement 

B. Polypropylene Pipe, Non-Fire Retardant: ASTM D4101, ASTM F1412, 
Schedule 40 [Schedule 80] polypropylene material, NSF listed, CSA certified. 

1. Fittings: ASTM D4101, ASTM F1412, polypropylene, NSF listed. 

2. Joints: Electrofusion joints conforming to ASTM F1290. 

2.6 CHEMICAL RESISTANT WASTE AND VENT PIPING, ABOVE CEILING 

A. CPVC Pipe, Type IV: ASTM D1784, ASTM D3311, ASTM F441/F441M 
Schedule 40 chlorinated polyvinyl chloride (CPVC) material. ASTM Cell Class 
24448 for pipe compound and ASTM Cell Class 23447 for fitting compound. 
NSF certified for use in corrosive waste drainage systems. 

1. Fittings: ASTM F441/F441M, CPVC. 

2. Joints: ASTM D3311, solvent weld with ASTM F493 solvent cement 

B. Polypropylene Pipe, Fire Retardant: ASTM D4101, ASTM F1412, Schedule 40 
[Schedule 80] polypropylene material, NSF listed, CSA certified. 

1. Fittings: ASTM D4101, ASTM F1412, polypropylene, NSF listed. 

2. Joints:  

a. Electrofusion joints conforming to ASTM F1290. 

b. Mechanical Joints: NSF listed, all fittings shall have integrally 
molded union connections designed to lock onto a machined 
groove on the mating piping. 

c. Mechanical Joints: NSF listed, no-hub style, stainless steel outer 
coupling, designed to lock onto a machined groove on the 
mating piping. 
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2.7 CHEMICAL RESISTANT WASTE AND VENT PIPING, ABOVE CEILING, PLENUM RATED 

A. Polyvinylidene Fluoride (PVDF) Pipe, Fire Retardant: ASTM D3222, ASTM 
F1673, Schedule 40 polyvinylidene fluoride material (PVDF). Pipe and fittings 
shall be third party certified to ASTM E84. PVDF material shall meet UL-723 
requirements for flame spread rating less than 25 and smoke developed less 
than 50. 

1. Fittings: ASTM D3222, ASTM F1673, polyvinylidene fluoride. 

2. Joints:  

a. Electrofusion joints conforming to ASTM F1290. 

b. Mechanical Joints: NSF listed, all fittings shall have integrally 
molded union connections designed to lock onto a machined 
groove on the mating piping. 

c. Mechanical Joints: NSF listed, no-hub style, stainless steel outer 
coupling, designed to lock onto a machined groove on the 
mating piping. 

2.8 STORM WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING 

A. Cast Iron Pipe: ASTM A74, service weight bell and spigot ends. 

1. Fittings: Cast iron, ASTM A74. 

2. Joints: ASTM C564, rubber gasket joint devices or lead and oakum. 

B. Cast Iron Pipe: CISPI 301, hub-less, service weight. 

1. Fittings: Cast iron, CISPI 301. 

2. Joints: Neoprene gaskets and stainless steel clamp-and-shield 
assemblies. 

C. PVC Pipe: ASTM D2665 or ASTM D3034, polyvinyl chloride (PVC) material. 

1. Fittings: PVC, ASTM D2665 or ASTM D3034. 

2. Joints: ASTM D2855, solvent weld with ASTM D2564 solvent cement. 

D. PVC Pipe: ASTM D2665, ASTM D3034, or ASTM F679, polyvinyl chloride 
(PVC) material. 

1. Fittings: PVC, ASTM D2665, ASTM D3034, or ASTM F679. 

2. Joints: ASTM F477, elastomeric gaskets. 

2.9 STORM WATER PIPING, ABOVE GRADE 

A. Cast Iron Pipe: CISPI 301, hub-less, service weight. 

1. Fittings: Cast iron, CISPI 301. 

2. Joints: Neoprene gaskets and stainless steel clamp-and-shield 
assemblies. 
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Do not use PVC pipe for high temperature waste water (140 F  or higher).  
Do not use PVC pipe in return plenum ceilings. 

The use of “Foam Core” PVC piping is prohibited. 

 

B. PVC Pipe: ASTM D2665, polyvinyl chloride (PVC) material. 
1. Fittings: ASTM D2665, PVC. 
2. Joints: ASTM D2855, solvent weld with ASTM D2564 solvent cement. 

C. PVC Pipe: ASTM D1785 Schedule 40 polyvinyl chloride (PVC) material. 
1. Fittings: ASTM D2466, Schedule 40, PVC. 
2. Joints: ASTM D2855, solvent weld with ASTM D2564 Solvent cement. 

D. Couplings: Victaulic Style 177, 77, or 75 flexible type couplings only may be 
used with schedule 40 or 80 PVC pipe at ambient temperatures not 
exceeding 100 deg F. 

2.10 COMPRESSED AIR PIPING 

A. Steel Pipe: ASTM A53/A53M, Schedule 40 black. 
1. Fittings: ASME B16.3, malleable iron, or ASTM A234/A234M, forged 

steel welding type. 
2. Fittings: ASTM A536 ductile iron, or ASTM A234/A234M carbon steel, 

or factory-fabricated from ASTM A53 steel pipe; grooved ends. 
3. Joints: Threaded for pipe 2 inch and smaller; welded for pipe 2-1/2 

inches and larger. 
4. Joints: Grooved for pipe 2 inches and larger. 

a.  Rigid Type:  Housings shall be cast with offsetting, angle-bolt 
pads to provide sys-tem rigidity and support and hanging in 
accordance with ASME B31.1 and B31.9. 
1.  2 inch to 8 inch:  “Installation Ready” couplings 

designed for direct “stab” installation without field 
disassembly, with Grade “EHP” EPDM gasket, -30 
degrees F to +250 degrees F (suitable for oil-free air 
systems) or Grade “T” Nitrile gasket, -20 degrees F to 
+180 degrees F (suitable for air with oil vapors).  
Victaulic Style 107H “QuickVic”. 

2. 10 inch and 12 inch:  Standard rigid coupling with Grade 
“E” EPDM gasket, -30 degrees F to +230 degrees F 
(suitable for oil-free air) and Grade “T” Nitrile gasket, -
20 degrees F to +180 degrees F (suitable for air with oil 
vapors).  Victaulic Style 07 Zero-Flex.  

b. Flexible Type:  Use in locations where vibration attenuation and 
stress relief are required.  Flexible couplings may be used in 
lieu of flexible connectors for vibration isolation at equipment 
connections.  Three (3) couplings, for each connector, shall be 
placed in close proximity to the source of vibration. 
1.   2 inch to 8 inch:  “Installation Ready” couplings 

designed for direct “stab” installation without field 
disassembly, with Grade “EHP” EPDM gasket, -30 
degrees F to +250 degrees F (suitable for oil-free air) 
and Grade “T” Nitrile gasket, -20 degrees F to +180 
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degrees F (suitable for air with oil vapors).  Victaulic 
Style 177 “QuickVic”. 

2. 10 inch and 12 inch:  Standard flexible coupling with 
Grade “E” EPDM gasket, -30 degrees F to +230 degrees 
F (suitable for oil-free air) and Grade “T” Nitrile gasket, -
20 degrees F to +180 degrees F (suitable for air with oil 
vapors.  Victaulic Style 77. 

5. Joints: Grooved for pipe 14 inches and larger shall be two ductile 
iron housings cast with a wide key profile and flat bolt pads for 
metal-to-metal contact.  Wide-width, pres-sure-responsive gasket, 
Grade “E” EPDM of a FlushSeal® design, -30 degrees F to +230 
degrees F (suitable for oil-free air) and Grade “T” Nitrile gasket of a 
FlushSeal® design, -20 degrees F to +180 degrees F (suitable for air 
with oil vapors), and plated steel bolts and nuts. 

a.  Rigid Type:  Provides a rigid joint that corresponds with 
support spacings as defined by ASME B31.1 and B31.9.  
Victaulic Style W07. 

b.  Flexible Type:  Allows for linear and angular movement, 
vibration attenuation and stress relief.  Victaulic Style W77. 

B. Copper Tubing: ASTM B88, Type L, drawn. 
1. Fittings: ASME B16.18 cast copper alloy or ASME B16.22, wrought 

copper and bronze. 
2. Joints:  

a. Solder, lead free, ASTM B32, 95-5 tin-antimony, or tin and 
silver, with melting range 430 to 535 degrees F. 

b. Braze, AWS A5.8 BCuP silver/phosphorus/copper alloy with 
melting range 1190 to 1480 degrees F. 

c. Push-to-connect for pipe 1-1/2 inch and smaller, ASME B16.22 
wrought copper or ASME B16.18 bronze casting with 301 
stainless steel internal components, EPDM seals (suitable for 
oil-free compressed air systems only). 

d. Grooved joint for pipe 2 inch to 8-inch, Couplings shall consist 
of two ductile iron housings conforming to ASTM A-536, cast 
with offsetting, angle-pattern bolt pads to provide system 
rigidity, coated with copper-colored enamel, with Grade “EHP” 
EPDM synthetic rubber gasket (suitable for oil-free compressed 
air systems) or Grade “T” Nitrile gasket (suitable for air with oil 
vapors), and plated steel bolts and nuts. Couplings shall be 
Installation-Ready stab-on design, for direct ‘stab’ installation 
onto roll grooved copper tube without prior field disassembly. 
Victaulic Style 607H QuickVic™.     

C. Copper Tubing: ASTM B88, Type [K], [L] annealed. 
1. Fittings: ASME B16.26 cast bronze. 
2. Joints: Flared. 

D. Stainless Steel Pipe: ASTM A312, type 304/304L, Schedule 10S. 
1. Fittings: Precision cold drawn austenitic stainless steel housing, with 

synthetic rubber O-ring seals, Grade HNBR (suitable for oil-free 
compressed air systems) or Grade “T” Nitrile (suitable for air with oil 
vapors) pipe stops and pressure-sealed end connections.  

2. Joints: Vic-Press 304™ with ‘PFT-510’ series tool. 
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2.11 EQUIPMENT DRAINS AND OVERFLOWS 

A. Copper Tubing: ASTM B88, Type DWV. 

1. Fittings: ASME B16.18, cast brass, or ASME B16.22 solder wrought 
copper. 

2. Joints: Solder, lead free, ASTM B32, 95-5 tin-antimony, or tin and 
silver, with melting range 430 to 535 degrees F. 

3. Fittings: ASME B16.18 cast copper alloy, or ASME B16.22 wrought 
copper and bronze, or ASTM B584 bronze sand castings with copper 
tube dimensioned grooved ends (flaring of tube and fitting ends to 
IPS dimensions is not permitted). 

4. Joints: Grooved mechanical couplings meeting ASTM F1476. 

a. Housing Clamps: ASTM ASTM A536 ductile iron, cast with 
offsetting, angle-pattern bolt pads to provide rigidity, copper-
colored enamel coated, compatible with copper tubing sizes, to 
engage and lock designed to permit some angular deflection, 
contraction, and expansion. “Installation-Ready” design for 
direct stab installation without field disassembly.  Victaulic Style 
607H QuickVic™. 

b. Gasket: Grade “EHP” EPDM gasket for water service with 
operating temperature range from -30 degrees F to 250 
degrees F or Grade ”T” Nitrile gasket for oil service with 
operating temperature range from -20 degrees F to 180 
degrees F. 

c. Accessories: Stainless steel bolts, nuts, and washers. 

 

Do not use PVC pipe for high temperature waste water (140 F or higher).  

Do not use PVC pipe in return plenum ceilings. 

B. PVC Pipe: ASTM D1785, Schedule 40 polyvinyl chloride (PVC) material. 

1. Fittings: ASTM D2466, Schedule 40, PVC. 

2. Joints: ASTM D2855, solvent weld with ASTM D2564 solvent cement. 

3. Couplings: Victaulic Style 177, 77, or 75 flexible type couplings only 
may be used with schedule 40 or 80 PVC pipe at ambient 
temperatures not exceeding 100 deg F. 

2.12 NATURAL GAS PIPING, BURIED WITHIN 5 FEET OF BUILDING 

A. Steel Pipe: ASTM A53/A53M Schedule 40 black. 

1. Fittings: ASTM A234/A234M forged steel welding type. 

2. Joints: ASME B31.9, welded. 
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3. Jacket: AWWA C105 polyethylene jacket or double layer, half-lapped 
10 mil polyethylene tape. 

2.13 NATURAL GAS PIPING, ABOVE GRADE 

A. Steel Pipe: ASTM A53/A53M Schedule 40 black. 

1. Fittings: ASME B16.3, malleable iron, or ASTM A234/A234M forged 
steel welding type. 

2. Joints: Threaded for pipe 2 inch and smaller; welded for pipe 2-1/2 
inches and larger. 

2.14 LPG GAS PIPING, BURIED WITHIN 5 FEET OF BUILDING 

A. Steel Pipe: ASTM A53/A53M Schedule 40 black. 
1. Fittings: ASTM A234/A234M, forged steel welding type. 
2. Joints: ASME B31.9, welded. 
3. Jacket: AWWA C105 polyethylene jacket or double layer, half-lapped 

10 mil polyethylene tape. 

2.15 LPG GAS PIPING, ABOVE GRADE 

A. Steel Pipe: ASTM A53/A53M Schedule 40 black. 
1. Fittings: ASME B16.3, malleable iron, or ASTM A234/A234M forged 

steel welding type. 
2. Joints: Threaded for pipe 2 inch and smaller; welded for pipe 2-1/2 

inches and larger. 

\ 

2.16 FLUE AND COMBUSTION AIR PIPING 

Note: Use only solid core PVC pipe for exhaust piping; cellular core or “foam” core 
PVC pipe shall only be used when specifically approved by the water heater 
manufacturer. 

A. PVC Pipe: ASTM D1785, Schedule 40, polyvinyl chloride (PVC) material. 

1. Fittings: ASTM D2466, Schedule 40, PVC. 

2. Joints: ASTM D2855, solvent weld with ASTM D2564 solvent cement. 
Prime joints with a contrasting color. 

B. PVC Pipe: ASTM D1785, Schedule 80, polyvinyl chloride (PVC) material. 

1. Fittings: ASTM D2467, Schedule 80, PVC. 

2. Joints: ASTM D2855, solvent weld with ASTM D2564 solvent cement. 
Prime joints with a contrasting color. 

2.17 UNIONS AND FLANGES 

A. Unions for Pipe 2 inches and Smaller: 

1. Ferrous Piping: Class 150, malleable iron, threaded. 
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2. Copper Piping: Class 150, bronze unions with soldered joints. 

3. Dielectric Connections: Union with galvanized or plated steel 
threaded end, copper solder end, water impervious isolation barrier. 

4. PVC Piping: PVC. 

5. CPVC Piping: CPVC. 

6. PEX Tubing: ProPEX 

B. Flanges for Pipe 2-1/2 inches and Larger: 

1. Ferrous Piping: Class 150, forged steel, slip-on flanges. 

2. Copper Piping: Class 150, slip-on bronze flanges. 

3. PVC Piping: PVC flanges. 

4. CPVC Piping: CPVC flanges. 

5. Gaskets: 1/16 inch thick preformed neoprene gaskets. 

6. PEX Tubing: ProPEX 

C. Flange Adapter for Pipe 2 inches and Larger: 

1. Ferrous Piping: Class 125, 150 & 300, ductile iron, flat faced. 
Victaulic Style 741, 743 & W741. 

2. Copper Piping: 300 psi, ductile iron coated with copper-colored 
enamel, flat faced.  Victaulic Style 641. 

D. PVC Pipe Materials: For connections to equipment and valves with threaded 
connections, furnish solvent-weld socket to screwed joint adapters and 
unions, or ASTM D2464, Schedule 80, threaded, PVC pipe. 

PART 3   EXECUTION 

3.1 EXAMINATION 

A. Division 01 - Verification of existing conditions before starting work. 

B. Verify excavations are to required grade, dry, and not over-excavated. 

C. Verify trenches are ready to receive piping. 

3.2 PREPARATION 

A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe. 

B. Remove scale and dirt on inside and outside before assembly. 

C. Prepare piping connections to equipment with flanges or unions. 

D. Keep open ends of pipe free from scale and dirt. Protect open ends with 
temporary plugs or caps. 
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3.3 INSTALLATION - BURIED PIPING SYSTEMS 

A. Verify connection to site piping system size, location, and invert are as 
indicated on Drawings. 

B. Establish elevations of buried piping with not less than 2 ft of cover. 

C. Establish minimum separation from other services in accordance with 
applicable codes. 

D. Install pipe to elevation as indicated on Drawings. 

E. Install pipe on prepared bedding. 

F. Route pipe in straight line. 

G. Install pipe to allow for expansion and contraction without stressing pipe or 
joints. 

H. Install plastic ribbon tape continuous, buried 12 inches below finish grade 
and above pipe line; coordinate with Division 31.  

I. Install underground Sanitary, Storm, and Chemical waste piping according to 
CISPI’s “Cast Iron Soil Pipe and Fittings Handbook,” Chapter IV, “Installation 
of Cast Iron Soil Pipe and Fittings.” 

3.4 INSTALLATION - ABOVE GROUND PIPING 

A. Route piping in orderly manner and maintain gradient. Route parallel and 
perpendicular to walls. 

B. Install piping to maintain headroom without interfering with use of space or 
taking more space than necessary. 

C. Group piping whenever practical at common elevations. 

D. Sleeve pipe passing through partitions, walls and floors. Refer to Section 
22 05 29. 

E. Install piping to allow for expansion and contraction without stressing pipe, 
joints, or connected equipment. 

F. Provide clearance in hangers and from structure and other equipment for 
installation of insulation and access to valves and fittings. Refer to Section 
22 07 19. 

G. Provide access where valves and fittings are not accessible. Coordinate size 
and location of access doors with Division 08. 

H. Install non-conducting dielectric connections wherever jointing dissimilar 
metals. 

I. Establish invert elevations, slopes for drainage to 1/8 inch per foot minimum 
(1/4 inch per foot for 2” pipes). Maintain gradients. 

J. Slope piping and arrange systems to drain at low points. 
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K. Protect piping systems from entry of foreign materials by temporary covers, 
completing sections of the Work, and isolating parts of completed system. 

L. Install piping penetrating roofed areas to maintain integrity of roof assembly. 

M. Install valves in accordance with Section 22 05 23. 

N. Insulate piping. Refer to Section 22 07 19. 

O. Install pipe identification in accordance with Section 22 05 53. 

P. Grooved joint piping systems shall be installed in accordance with the 
manufacturer's (Victaulic) guidelines and recommendations.  The gasket 
style and elastomeric material (grade) shall be verified as suitable for the 
intended service as specified.  Gaskets shall be molded and produced by 
Victaulic.  Grooved end shall be clean and free from indentations, 
projections, and roll marks in the area from pipe end to groove for proper 
gasket sealing.  A Victaulic factory-trained field representative shall provide 
on-site training for contractor's field personnel in the proper use of grooving 
tools and installation of grooved piping products.  Factory-trained 
representative shall periodically review the product installation.  Contractor 
shall remove and replace any improperly installed products. 

Q. Vic Press 304™ Pressure-Sealed Joints:  Pipe shall be square cut, +/- 0.030", 
properly deburred and cleaned.  Pipe ends shall be marked at the required 
location, using a manufacturer-supplied gauge, to ensure full insertion into 
the coupling or fitting during assembly.  Use a Victaulic "PFT510" Series tool 
with the proper sized jaw for pressing. 

R. PermaLynx Push-To-Connect Joints:  Install in accordance with 
manufacturer's latest recommendations.  Follow the latest published 
literature as provided by Victaulic.  Pipe ends shall be cleaned, free from 
indentations, projections, burrs, and foreign matter.  Use a tube preparation 
tool as supplied by Victaulic to clean.  Apply installation mark in accordance 
with Victaulic instructions.  Push copper tube into fittings to installation depth 
mark, per Victaulic installation instructions.  Keep fittings free of dirt and oil; 
use only on potable water or oil-free compressed air systems.   

3.5 INSTALLATION - DOMESTIC WATER PIPING SYSTEMS 

A. Install domestic water piping system in accordance with ASME B31.9. 

3.6 INSTALLATION - SANITARY WASTE AND VENT PIPING SYSTEMS 

A. Install sanitary waste and vent piping systems in accordance with ASME 
B31.9. 

B. Install sanitary waste and vent piping systems in accordance with local 
plumbing code. 

C. Install bell and spigot pipe with bell end upstream. 

D. Support cast iron drainage piping at every joint. 

3.7 INSTALLATION - STORM DRAINAGE PIPING SYSTEMS 

A. Install storm drainage piping systems piping in accordance with ASME B31.9. 
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B. Install storm drainage piping systems in accordance with local plumbing 
code. 

C. Install bell and spigot pipe with bell end upstream. 

D. Support cast iron drainage piping at every joint. 

3.8 INSTALLATION - GAS PIPING SYSTEMS 

A. Install natural gas piping in accordance with NFPA 54. 

B. Install LPG piping in accordance with NFPA 58. 

C. Provide support for utility meters in accordance with requirements of utility 
company. 

D. Install vent piping from gas pressure reducing valves to outdoors and 
terminate in weatherproof hood. 

E. Install gas pressure regulator vent full size opening on regulator and 
terminate outdoors or as indicated on Drawings. 

3.9 FIELD QUALITY CONTROL 

A. Refer to Division 01 - Execution and Closeout Requirements: Field inspecting, 
testing and adjusting. 

B. Test domestic water piping system in accordance with applicable code. Refer 
to Section 22 05 00. 

C. Test sanitary waste and vent piping system in accordance with applicable 
code. Refer to Section 22 05 00. 

D. Test storm drainage piping system in accordance with applicable code. Refer 
to Section 22 05 00. 

E. Pressure test natural gas piping in accordance with NFPA 54. 

F. Test for Compressed Air Piping Leak Test: Prior to initial operation, clean and 
test compressed air piping in accordance with ASME B31.9. 

3.10 CLEANING 

A. Division 01 – Execution and Closeout Requirements: Field inspecting, testing 
and adjusting. 

B. Clean and disinfect domestic water distribution system in accordance with 
Section 22 05 00. 

 

END OF SECTION 22 05 03 
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SECTION 22 05 23 
GENERAL DUTY VALVES FOR PIPING 

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. Bronze angle valves. 
2. Brass ball valves. 
3. Bronze ball valves. 
4. Iron ball valves. 
5. Bronze swing check valves. 
6. Iron swing check valves. 
7. Bronze gate valves. 
8. Iron gate valves. 
9. Bronze globe valves. 

1.3 DEFINITIONS 

A. CWP:  Cold working pressure. 

B. EPDM:  Ethylene propylene copolymer rubber. 

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

D. NRS:  Nonrising stem. 

E. OS&Y:  Outside screw and yoke. 

F. RS:  Rising stem. 

G. SWP:  Steam working pressure. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of valve indicated. 

1.5 QUALITY ASSURANCE 
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A. Source Limitations for Valves:  Obtain each type of valve from single source from 
single manufacturer. 

B. ASME Compliance: 

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design 
criteria. 

2. ASME B31.1 for power piping valves. 
3. ASME B31.9 for building services piping valves. 

C. NSF Compliance:  NSF 61 for valve materials for potable-water service. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, grooves, and weld ends. 
3. Set angle, gate, and globe valves closed to prevent rattling. 
4. Set ball and plug valves open to minimize exposure of functional surfaces. 
5. Set butterfly valves closed or slightly open. 
6. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher than ambient dew point 

temperature.  If outdoor storage is necessary, store valves off the ground in 
watertight enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do 
not use handwheels or stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Refer to valve schedule articles for applications of valves. 

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required 
for system pressures and temperatures. 

C. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

D. Valve Actuator Types: 

1. Gear Actuator:  For quarter-turn valves NPS 8 and larger. 
2. Handwheel:  For valves other than quarter-turn types. 
3. Handlever:  For quarter-turn valves NPS 6 and smaller. 
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4. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench 
for every 5 plug valves, for each size square plug-valve head. 

E. Valves in Insulated Piping:  With 2-inch stem extensions and the following features: 

1. Gate Valves:  With rising stem. 
2. Ball Valves:  With extended operating handle of non-thermal-conductive 

material, and protective sleeve that allows operation of valve without 
breaking the vapor seal or disturbing insulation. 

3. Butterfly Valves:  With extended neck. 

F. Valve-End Connections: 

1. Flanged:  With flanges according to ASME B16.1 for iron valves. 
2. Grooved:  With grooves according to AWWA C606. 
3. Solder Joint:  With sockets according to ASME B16.18. 
4. Threaded:  With threads according to ASME B1.20.1. 

G. Valve Bypass and Drain Connections:  MSS SP-45. 

2.2 BRONZE ANGLE VALVES 

A. Class 125, Bronze Angle Valves with Bronze Disc: 

1. Description: 

a. Standard:  MSS SP-80, Type 1. 
b. CWP Rating:  200 psig. 
c. Body Material:  ASTM B 62, bronze with integral seat and screw-in 

bonnet. 
d. Ends:  Threaded. 
e. Stem and Disc:  Bronze. 
f. Packing:  Asbestos free. 
g. Handwheel:  Malleable iron, bronze, or aluminum. 

B. Class 150, Bronze Angle Valves with Bronze Disc: 

1. Description: 

a. Standard:  MSS SP-80, Type 1. 
b. CWP Rating:  300 psig. 
c. Body Material:  ASTM B 62, bronze with integral seat and union-ring 

bonnet. 
d. Ends:  Threaded. 
e. Stem and Disc:  Bronze. 
f. Packing:  Asbestos free. 
g. Handwheel:  Malleable iron. 

2.3 BRASS BALL VALVES 

A. Two-Piece, Full-Port, Brass Ball Valves with Brass Trim: 
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1. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig. 
c. CWP Rating:  600 psig. 
d. Body Design:  Two piece. 
e. Body Material:  Forged brass. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Brass. 
i. Ball:  Chrome-plated brass. 
j. Port:  Full. 

2.4 BRONZE BALL VALVES 

A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: 

1. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig. 
c. CWP Rating:  600 psig. 
d. Body Design:  Two piece. 
e. Body Material:  Bronze. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Bronze. 
i. Ball:  Chrome-plated brass. 
j. Port:  Full. 

2.5 IRON BALL VALVES 

A. Class 125, Iron Ball Valves: 

1. Description: 

a. Standard:  MSS SP-72. 
b. CWP Rating:  200 psig. 
c. Body Design:  Split body. 
d. Body Material:  ASTM A 126, gray iron. 
e. Ends:  Flanged. 
f. Seats:  PTFE or TFE. 
g. Stem:  Stainless steel. 
h. Ball:  Stainless steel. 
i. Port:  Full. 

2.6 BRONZE SWING CHECK VALVES 

A. Class 125, Bronze Swing Check Valves with Bronze Disc: 
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1. Description: 

a. Standard:  MSS SP-80, Type 3. 
b. CWP Rating:  200 psig. 
c. Body Design:  Horizontal flow. 
d. Body Material:  ASTM B 62, bronze. 
e. Ends:  Threaded. 
f. Disc:  Bronze. 

B. Class 150, Bronze Swing Check Valves with Bronze Disc: 

1. Description: 

a. Standard:  MSS SP-80, Type 3. 
b. CWP Rating:  300 psig. 
c. Body Design:  Horizontal flow. 
d. Body Material:  ASTM B 62, bronze. 
e. Ends:  Threaded. 
f. Disc:  Bronze. 

2.7 IRON SWING CHECK VALVES 

A. Class 125, Iron Swing Check Valves with Metal Seats: 

1. Description: 

a. Standard:  MSS SP-71, Type I. 
b. CWP Rating:  200 psig. 
c. Body Design:  Clear or full waterway. 
d. Body Material:  ASTM A 126, gray iron with bolted bonnet. 
e. Ends:  Flanged. 
f. Trim:  Bronze. 
g. Gasket:  Asbestos free. 

2.8 BRONZE GATE VALVES 

A. Class 125, NRS Bronze Gate Valves: 

1. Description: 

a. Standard:  MSS SP-80, Type 1. 
b. CWP Rating:  200 psig. 
c. Body Material:  ASTM B 62, bronze with integral seat and screw-in 

bonnet. 
d. Ends:  Threaded or solder joint. 
e. Stem:  Bronze. 
f. Disc:  Solid wedge; bronze. 
g. Packing:  Asbestos free. 
h. Handwheel:  Malleable iron. 
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2.9 IRON GATE VALVES 

A. Class 125, NRS, Iron Gate Valves: 

1. Description: 

a. Standard:  MSS SP-70, Type I. 
b. CWP Rating:  200 psig. 
c. Body Material:  ASTM A 126, gray iron with bolted bonnet. 
d. Ends:  Flanged. 
e. Trim:  Bronze. 
f. Disc:  Solid wedge. 
g. Packing and Gasket:  Asbestos free. 

B. Class 125, OS&Y, Iron Gate Valves: 

1. Description: 

a. Standard:  MSS SP-70, Type I. 
b. CWP Rating:  200 psig. 
c. Body Material:  ASTM A 126, gray iron with bolted bonnet. 
d. Ends:  Flanged. 
e. Trim:  Bronze. 
f. Disc:  Solid wedge. 
g. Packing and Gasket:  Asbestos free. 

C. Class 250, NRS, Iron Gate Valves: 

1. Description: 

a. Standard:  MSS SP-70, Type I. 
b. CWP Rating:  500 psig. 
c. Body Material:  ASTM A 126, gray iron with bolted bonnet. 
d. Ends:  Flanged. 
e. Trim:  Bronze. 
f. Disc:  Solid wedge. 
g. Packing and Gasket:  Asbestos free. 

D. Class 250, OS&Y, Iron Gate Valves: 

1. Description: 

a. Standard:  MSS SP-70, Type I. 
b. CWP Rating:  500 psig. 
c. Body Material:  ASTM A 126, gray iron with bolted bonnet. 
d. Ends:  Flanged. 
e. Trim:  Bronze. 
f. Disc:  Solid wedge. 
g. Packing and Gasket:  Asbestos free. 

2.10 BRONZE GLOBE VALVES 
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A. Class 125, Bronze Globe Valves with Bronze Disc: 

1. Description: 

a. Standard:  MSS SP-80, Type 1. 
b. CWP Rating:  200 psig. 
c. Body Material:  ASTM B 62, bronze with integral seat and screw-in 

bonnet. 
d. Ends:  Threaded[ or solder joint]. 
e. Stem and Disc:  Bronze. 
f. Packing:  Asbestos free. 
g. Handwheel:  Malleable iron[, bronze, or aluminum]. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  
Remove special packing materials, such as blocks, used to prevent disc movement 
during shipping and handling. 

B. Operate valves in positions from fully open to fully closed.  Examine guides and 
seats made accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage.  Check 
bolting for proper size, length, and material.  Verify that gasket is of proper size, 
that its material composition is suitable for service, and that it is free from defects 
and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow 
service, maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install chainwheels on operators for ball, butterfly, gate, globe, and plug valves 
NPS 4 and larger and more than 96 inches above floor.  Extend chains to 60 inches 
above finished floor. 

F. Install check valves for proper direction of flow and as follows: 
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1. Swing Check Valves:  In horizontal position with hinge pin level. 
2. Center-Guided and Plate-Type Check Valves:  In horizontal or vertical 

position, between flanges. 
3. Lift Check Valves:  With stem upright and plumb. 

3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into 
service but before final adjusting and balancing.  Replace valves if persistent 
leaking occurs. 

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Shutoff Service:  Ball, butterfly, or gate valves. 
2. Throttling Service:  Globe, Globe or angle, or ball, ball, or butterfly valves. 
3. Pump-Discharge Check Valves: 

a. NPS 2 and Smaller:  Bronze swing check valves with bronze or 
nonmetallic disc. 

B. If valves with specified SWP classes or CWP ratings are not available, the same 
types of valves with higher SWP classes or CWP ratings may be substituted. 

C. Select valves, except wafer types, with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller:  Threaded ends except where solder-
joint valve-end option is indicated in valve schedules below. 

2. For Copper Tubing, NPS 2-1/2 to NPS 4:  Flanged ends except where 
threaded valve-end option is indicated in valve schedules below. 

3. For Copper Tubing, NPS 5 and Larger:  Flanged ends. 
4. For Steel Piping, NPS 2 and Smaller:  Threaded ends. 
5. For Steel Piping, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded 

valve-end option is indicated in valve schedules below. 
6. For Steel Piping, NPS 5 and Larger:  Flanged ends. 
7. For Grooved-End Copper Tubing and Steel Piping:  Valve ends may be 

grooved. 

3.5 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: 

1. Bronze and Brass Valves:  May be provided with solder-joint ends instead of 
threaded ends. 

2. Bronze Angle Valves:  Class 125, bronze disc. 
3. Ball Valves:  One, Two piece, full port, brass or bronze with brass trim. 
4. Bronze Swing Check Valves:  Class 125, bronze disc. 
5. Bronze Gate Valves:  Class 125, NRS. 
6. Bronze Globe Valves:  Class 125, bronze disc. 
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B. Pipe NPS 2-1/2 and Larger: 

1. Iron Ball Valves:  Class 150. 
2. Iron Swing Check Valves:  Class 125, metal seats. 

END OF SECTION 22 05 23 
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SECTION 22 05 29 
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 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. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Fiberglass pipe hangers. 
4. Metal framing systems. 
5. Fiberglass strut systems. 
6. Thermal-hanger shield inserts. 
7. Fastener systems. 
8. Pipe stands. 
9. Pipe positioning systems. 
10. Equipment supports. 

1.3 DEFINITIONS 

A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design trapeze pipe hangers and equipment supports, including 
comprehensive engineering analysis by a qualified professional engineer, using 
performance requirements and design criteria indicated. 

B. Structural Performance: Hangers and supports for plumbing piping and equipment 
shall withstand the effects of gravity loads and stresses within limits and under 
conditions indicated according to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of 
supporting combined weight of supported systems, system contents, and test 
water. 

2. Design equipment supports capable of supporting combined operating weight 
of supported equipment and connected systems and components. 

3. Design seismic-restraint hangers and supports for piping and equipment. 
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1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show 
fabrication and installation details and include calculations for the following; include 
Product Data for components: 

1. Trapeze pipe hangers. 
2. Metal framing systems. 
3. Fiberglass strut systems. 
4. Pipe stands. 
5. Equipment supports. 

C. Delegated-Design Submittal: For trapeze hangers 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. Detail fabrication and assembly of trapeze hangers. 
2. Design Calculations: Calculate requirements for designing trapeze hangers. 

1.6 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.7 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications: Qualify procedures and personnel according 
to AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME 
Boiler and Pressure Vessel Code. 

PART 2 - PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings: Pregalvanized or hot dipped. 
3. Nonmetallic Coatings: Plastic coating, jacket, or liner. 
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or 

cushion to support bearing surface of piping. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 

B. Stainless-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
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2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or 
cushion to support bearing surface of piping. 

3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless 
steel. 

C. Copper Pipe Hangers: 

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-
fabricated components. 

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-
coated steel. 

2.2 TRAPEZE PIPE HANGERS 

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly 
made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger 
rods, nuts, saddles, and U-bolts. 

2.3 THERMAL-HANGER SHIELD INSERTS 

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: 

B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 
100-psig minimum compressive strength and vapor barrier. 

C. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, 
Type I calcium silicate with 100-psig ASTM C 552, Type II cellular glass with 100-
psig minimum compressive strength. 

D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference 
of pipe. 

E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of 
pipe. 

F. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating 
below ambient air temperature. 

2.4 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland 
cement concrete with pull-out, tension, and shear capacities appropriate for 
supported loads and building materials where used. 

B. Mechanical-Expansion Anchors: Insert-wedge-type, stainless- steel anchors, for use 
in hardened portland cement concrete; with pull-out, tension, and shear capacities 
appropriate for supported loads and building materials where used. 
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2.5 PIPE STANDS 

A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made 
of manufactured corrosion-resistant components to support roof-mounted piping. 

B. Compact Pipe Stand: One-piece plastic unit with integral-rod roller, pipe clamps, or 
V-shaped cradle to support pipe, for roof installation without membrane 
penetration. 

C. Low-Type, Single-Pipe Stand: One-piece stainless-steel base unit with plastic roller, 
for roof installation without membrane penetration. 

D. High-Type, Single-Pipe Stand: 

1. Description: Assembly of base, vertical and horizontal members, and pipe 
support, for roof installation without membrane penetration. 

2. Base:  Plastic or stainless steel. 
3. Vertical Members: Two or more cadmium-plated-steel or stainless-steel, 

continuous-thread rods. 
4. Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic 

or stainless-steel, roller-type pipe support. 

E. High-Type, Multiple-Pipe Stand: 

1. Description: Assembly of bases, vertical and horizontal members, and pipe 
supports, for roof installation without membrane penetration. 

2. Bases: One or more; plastic. 
3. Vertical Members: Two or more protective-coated-steel channels. 
4. Horizontal Member: Protective-coated-steel channel. 
5. Pipe Supports: Galvanized-steel, clevis-type pipe hangers. 

F. Curb-Mounting-Type Pipe Stands: Shop- or field-fabricated pipe supports made 
from structural-steel shapes, continuous-thread rods, and rollers, for mounting on 
permanent stationary roof curb. 

2.6 PIPE POSITIONING SYSTEMS 

A. Description: IAPMO PS 42, positioning system of metal brackets, clips, and straps 
for positioning piping in pipe spaces; for plumbing fixtures in commercial 
applications. 

2.7 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from 
structural carbon-steel shapes. 

2.8 MISCELLANEOUS MATERIALS 

A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black 
and galvanized. 
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B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, 
nonshrink and nonmetallic grout; suitable for interior and exterior applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix: 5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install 
hangers, supports, clamps, and attachments as required to properly support piping 
from the building structure. 

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. 
Arrange for grouping of parallel runs of horizontal piping, and support together on 
field-fabricated trapeze pipe hangers. 

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe 
size or install intermediate supports for smaller diameter pipes as specified for 
individual pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads 
being supported. Weld steel according to AWS D1.1/D1.1M. 

C. Fiberglass Pipe-Hanger Installation: Comply with applicable portions of MSS SP-69 
and MSS SP-89. Install hangers and attachments as required to properly support 
piping from building structure. 

D. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, 
and support together on field-assembled metal framing systems. 

E. Fiberglass Strut System Installation: Arrange for grouping of parallel runs of piping, 
and support together on field-assembled fiberglass struts. 

F. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated 
piping. 

G. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete 
slabs less than 4 inches thick in concrete after concrete is placed and 
completely cured. Use operators that are licensed by powder-actuated tool 
manufacturer. Install fasteners according to powder-actuated tool 
manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and 
completely cured. Install fasteners according to manufacturer's written 
instructions. 

H. Pipe Stand Installation: 
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1. Pipe Stand Types except Curb-Mounted Type: Assemble components and 
mount on smooth roof surface. Do not penetrate roof membrane. 

2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe 
stand and mount on permanent, stationary roof curb. See Section 077200 
"Roof Accessories" for curbs. 

I. Pipe Positioning-System Installation: Install support devices to make rigid supply 
and waste piping connections to each plumbing fixture. 

J. Install hangers and supports complete with necessary attachments, inserts, bolts, 
rods, nuts, washers, and other accessories. 

K. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

L. Install hangers and supports to allow controlled thermal and seismic movement of 
piping systems, to permit freedom of movement between pipe anchors, and to 
facilitate action of expansion joints, expansion loops, expansion bends, and similar 
units. 

M. Install lateral bracing with pipe hangers and supports to prevent swaying. 

N. Install building attachments within concrete slabs or attach to structural steel. 
Install additional attachments at concentrated loads, including valves, flanges, and 
strainers, NPS 2-1/2 and larger and at changes in direction of piping. Install 
concrete inserts before concrete is placed; fasten inserts to forms and install 
reinforcing bars through openings at top of inserts. 

O. Load Distribution: Install hangers and supports so that piping live and dead loads 
and stresses from movement will not be transmitted to connected equipment. 

P. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to 
not exceed maximum pipe deflections allowed by ASME B31.9 for building services 
piping. 

Q. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature: Clamp may project 
through insulation. 

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger 
shield insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building 
services piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor 
barrier is indicated. Fill interior voids with insulation that matches adjoining 
insulation. 

a. Option: Thermal-hanger shield inserts may be used. Include steel 
weight-distribution plate for pipe NPS 4 and larger if pipe is installed on 
rollers. 
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3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor 
barrier. Shields shall span an arc of 180 degrees. 

a. Option: Thermal-hanger shield inserts may be used. Include steel 
weight-distribution plate for pipe NPS 4 and larger if pipe is installed on 
rollers. 

4. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick. 
b. NPS 4: 12 inches long and 0.06 inch thick. 
c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick. 
d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick. 
e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick. 

5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation 
inserts of length at least as long as protective shield. 

6. Thermal-Hanger Shields: Install with insulation same thickness as piping 
insulation. 

3.2 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or 
to support equipment above floor. 

B. Grouting: Place grout under supports for equipment and make bearing surface 
smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.3 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and 
equipment supports. 

B. Fit exposed connections together to form hairline joints. Field weld connections that 
cannot be shop welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc 
welding; appearance and quality of welds; and methods used in correcting welding 
work; and with the following: 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing 

and so contours of welded surfaces match adjacent contours. 
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3.4 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments 
and to achieve indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.5 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 a minimum dry film thickness of 2.0 
mils. 

B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and 
abraded areas of shop paint on miscellaneous metal are specified in Section 099113 
"Exterior Painting." 

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

3.6 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems 
and equipment. 

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not 
specified in piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and 
equipment that will not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where 
attachments are in direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and 
attachments for general service applications. 

F. Use stainless-steel pipe hangers and stainless-steel or corrosion-resistant 
attachments for hostile environment applications. 

G. Use copper-plated pipe hangers and copper attachments for copper piping and 
tubing. 

H. Use padded hangers for piping that is subject to scratching. 

I. Use thermal-hanger shield inserts for insulated piping and tubing. 
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J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as 
specified in piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of 
noninsulated or insulated, stationary pipes NPS 1/2 to NPS 30. 

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, 
pipes NPS 4 to NPS 24, requiring up to 4 inches of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For 
suspension of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 
inches of insulation. 

4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes 
NPS 1/2 to NPS 24 if little or no insulation is required. 

5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to 
allow off-center closure for hanger installation before pipe erection. 

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension 
of noninsulated, stationary pipes NPS 3/4 to NPS 8. 

7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of 
noninsulated, stationary pipes NPS 1/2 to NPS 8. 

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of 
noninsulated, stationary pipes NPS 1/2 to NPS 8. 

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For 
suspension of noninsulated, stationary pipes NPS 3/8 to NPS 8. 

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For 
suspension of noninsulated, stationary pipes NPS 3/8 to NPS 3. 

12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30. 
13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion 

or contraction. 
14. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, 

with steel-pipe base stanchion support and cast-iron floor flange or carbon-
steel plate. 

15. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, 
with steel-pipe base stanchion support and cast-iron floor flange or carbon-
steel plate, and with U-bolt to retain pipe. 

16. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support 
for pipes NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-
pipe base stanchion support and cast-iron floor flange. 

17. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, 
from two rods if longitudinal movement caused by expansion and contraction 
might occur. 

18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 
to NPS 24, from single rod if horizontal movement caused by expansion and 
contraction might occur. 

19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if 
longitudinal movement caused by expansion and contraction might occur but 
vertical adjustment is not necessary. 

20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to 
NPS 24 if small horizontal movement caused by expansion and contraction 
might occur and vertical adjustment is not necessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes 
NPS 2 to NPS 30 if vertical and lateral adjustment during installation might be 
required in addition to expansion and contraction. 
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K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers 
NPS 3/4 to NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers 
NPS 3/4 to NPS 24 if longer ends are required for riser clamps. 

L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy 
loads. 

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations. 
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe 

rings. 
4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various 

types of building attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping 

installations. 

M. Building Attachments: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to 
suspend pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with 
bar-joist construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange 
of beams, channels, or angles. 

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange 
of beams. 

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams 
if loads are considerable and rod sizes are large. 

6. C-Clamps (MSS Type 23): For structural shapes. 
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required 

tangent to flange edge. 
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of 

steel I-beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of 

steel I-beams for heavy loads, with link extensions. 
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching 

to structural steel. 
12. Welded-Steel Brackets: For support of pipes from below or for suspending 

from above by using clip and rod. Use one of the following for indicated loads: 

a. Light (MSS Type 31): 750 lb. 
b. Medium (MSS Type 32): 1500 lb. 
c. Heavy (MSS Type 33): 3000 lb. 

13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 
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14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam 
is required. 

15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to 
linear horizontal movement where headroom is limited. 

N. Saddles and Shields: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids 
with insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40): Of length recommended in writing by 
manufacturer to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe. 

O. Spring Hangers and Supports: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping 
movement. 

2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not 
exceed 1-1/4 inches. 

3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll 
hanger with springs. 

4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or 
thermal expansion in piping systems. 

5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping 
system from hanger. 

6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and 
limit variability factor to 25 percent to allow expansion and contraction of 
piping system from base support. 

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and 
limit variability factor to 25 percent to allow expansion and contraction of 
piping system from trapeze support. 

8. Constant Supports: For critical piping stress and if necessary to avoid transfer 
of stress from one support to another support, critical terminal, or connected 
equipment. Include auxiliary stops for erection, hydrostatic test, and load-
adjustment capability. These supports include the following types: 

a. Horizontal (MSS Type 54): Mounted horizontally. 
b. Vertical (MSS Type 55): Mounted vertically. 
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze 

member. 

P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that 
are not specified in piping system Sections. 

Q. Comply with MFMA-103 for metal framing system selections and applications that 
are not specified in piping system Sections. 

R. Use mechanical-expansion anchors instead of building attachments where required 
in concrete construction. 
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S. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support 
supply and waste piping for plumbing fixtures. 

END OF SECTION 22 05 29 
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SECTION 22 05 48 
VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND 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. Elastomeric isolation pads. 
2. Elastomeric isolation mounts. 
3. Restrained elastomeric isolation mounts. 
4. Open-spring isolators. 
5. Housed-spring isolators. 
6. Restrained-spring isolators. 
7. Housed-restrained-spring isolators. 
8. Pipe-riser resilient supports. 
9. Resilient pipe guides. 
10. Elastomeric hangers. 
11. Spring hangers. 
12. Snubbers. 
13. Restraint channel bracings. 
14. Restraint cables. 
15. Seismic-restraint accessories. 
16. Mechanical anchor bolts. 
17. Adhesive anchor bolts. 

1.3 DEFINITIONS 

A. IBC: International Building Code. 

B. ICC-ES: ICC-Evaluation Service. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated load, rated deflection, and overload capacity for each vibration 
isolation device. 
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2. Illustrate and indicate style, material, strength, fastening provision, and finish 
for each type and size of vibration isolation device and seismic-restraint 
component required. 

a. Tabulate types and sizes of seismic restraints, complete with report 
numbers and rated strength in tension and shear as evaluated by an 
agency acceptable to authorities having jurisdiction. 

b. Annotate to indicate application of each product submitted and 
compliance with requirements. 

3. Interlocking Snubbers: Include ratings for horizontal, vertical, and combined 
loads. 

B. Shop Drawings: 

1. Detail fabrication and assembly of equipment bases. Detail fabrication 
including anchorages and attachments to structure and to supported 
equipment. 

C. Delegated-Design Submittal: For each vibration isolation and seismic-restraint 
device. 

1. Include design calculations and details for selecting vibration isolators and 
seismic restraints complying with performance requirements, design criteria, 
and analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation. 

2. Design Calculations: Calculate static and dynamic loading due to equipment 
weight and operation, due to seismic forces required to select vibration 
isolators, and due to seismic restraints. 

3. Riser Supports: Include riser diagrams and calculations showing anticipated 
expansion and contraction at each support point, initial and final loads on 
building structure, spring deflection changes, and seismic loads. Include 
certification that riser system was examined for excessive stress and that 
none exists. 

4. Seismic-Restraint Details: 

a. Design Analysis: To support selection and arrangement of seismic 
restraints. Include calculations of combined tensile and shear loads. 

b. Details: Indicate fabrication and arrangement. Detail attachments of 
restraints to the restrained items and to the structure. Show attachment 
locations, methods, and spacings. Identify components, list their 
strengths, and indicate directions and values of forces transmitted to 
the structure during seismic events. Indicate association with vibration 
isolation devices. 

c. Coordinate seismic-restraint and vibration isolation details with wind-
restraint details required for equipment mounted outdoors. Comply with 
requirements in other Sections for equipment mounted outdoors. 

d. Preapproval and Evaluation Documentation: By an agency acceptable to 
authorities having jurisdiction, showing maximum ratings of restraint 
items and the basis for approval (tests or calculations). 
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1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Show coordination of vibration isolation device installation 
and seismic bracing for plumbing piping and equipment with other systems and 
equipment in the vicinity, including other supports and restraints, if any. 

B. Qualification Data: For professional engineer. 

C. Welding certificates. 

D. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: 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 and that is acceptable to authorities having jurisdiction. 

B. Comply with seismic-restraint requirements in the IBC unless requirements in this 
Section are more stringent. 

C. Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

D. 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 unavailable, 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 - EXECUTION 

2.1 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic-control 
devices for compliance with requirements for installation tolerances and other 
conditions affecting performance of the Work. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual 
locations before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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2.2 APPLICATIONS 

A. Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for 
application by an agency acceptable to authorities having jurisdiction. 

B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled 
on Drawings to receive them and where required to prevent buckling of hanger 
rods due to seismic forces. 

C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select 
sizes of components so strength is adequate to carry present and future static and 
seismic loads within specified loading limits. 

2.3 VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Coordinate the location of embedded connection hardware with supported 
equipment attachment and mounting points and with requirements for concrete 
reinforcement and formwork specified in Section 033000 "Cast-in-Place Concrete." 

B. Installation of vibration isolators must not cause any change of position of 
equipment, piping, or ductwork resulting in stresses or misalignment. 

C. Comply with requirements in Section 077200 "Roof Accessories" for installation of 
roof curbs, equipment supports, and roof penetrations. 

D. Equipment Restraints: 

1. Install seismic snubbers on plumbing equipment mounted on vibration 
isolators. Locate snubbers as close as possible to vibration isolators and bolt 
to equipment base and supporting structure. 

2. Install resilient bolt isolation washers on equipment anchor bolts where 
clearance between anchor and adjacent surface exceeds 0.125 inch. 

3. Install seismic-restraint devices using methods approved by an agency 
acceptable to authorities having jurisdiction that provides required submittals 
for component. 

E. Piping Restraints: 

1. Comply with requirements in MSS SP-127. 
2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a 

maximum of 80 feet o.c. 
3. Brace a change of direction longer than 12 feet. 

F. Install cables so they do not bend across edges of adjacent equipment or building 
structure. 

G. Install seismic-restraint devices using methods approved by an agency acceptable 
to authorities having jurisdiction that provides required submittals for component. 

H. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged 
to provide resilient media between anchor bolt and mounting hole in concrete base. 
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I. Install bushing assemblies for mounting bolts for wall-mounted equipment, 
arranged to provide resilient media where equipment or equipment-mounting 
channels are attached to wall. 

J. 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. 

K. 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. Adhesive Anchors: Clean holes to remove loose material and drilling dust 
prior to installation of adhesive. Place adhesive in holes proceeding from the 
bottom of the hole and progressing toward the surface in such a manner as to 
avoid introduction of air pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque wrench. 
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for 

exterior applications. 

2.4 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 Section 221116 "Domestic 
Water Piping" for piping flexible connections. 

2.5 FIELD QUALITY CONTROL 

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

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Provide evidence of recent calibration of test equipment by a testing agency 
acceptable to authorities having jurisdiction. 
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2. Schedule test with Owner, through Architect, before connecting anchorage 
device to restrained component (unless postconnection testing has been 
approved), and with at least seven days' advance notice. 

3. Obtain Architect's approval before transmitting test loads to structure. Provide 
temporary load-spreading members. 

4. Test at least four of each type and size of installed anchors and fasteners 
selected by Architect. 

5. Test to 90 percent of rated proof load of device. 
6. Measure isolator restraint clearance. 
7. Measure isolator deflection. 
8. Verify snubber minimum clearances. 

D. Remove and replace malfunctioning units and retest as specified above. 

E. Prepare test and inspection reports. 

2.6 ADJUSTING 

A. Adjust isolators after piping system is at operating weight. 

B. Adjust limit stops on restrained-spring isolators to mount equipment at normal 
operating height. After equipment installation is complete, adjust limit stops so 
they are out of contact during normal operation. 

END OF SECTION 22 05 48 
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SECTION 22 07 19 
PLUMBING PIPING INSULATION 

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 insulating the following plumbing piping services: 

1. Domestic cold-water piping. 
2. Domestic hot-water piping. 
3. Domestic recirculating hot-water piping. 
4. Domestic chilled-water piping for drinking fountains. 
5. Sanitary waste piping exposed to freezing conditions. 
6. Storm-water piping exposed to freezing conditions. 
7. Roof drains and rainwater leaders. 
8. Supplies and drains for handicap-accessible lavatories and sinks. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include thermal conductivity, 
water-vapor permeance thickness, and jackets (both factory- and field-applied, if 
any). 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to 
other work. 

1. Detail application of protective shields, saddles, and inserts at hangers for 
each type of insulation and hanger. 

2. Detail attachment and covering of heat tracing inside insulation. 
3. Detail insulation application at pipe expansion joints for each type of 

insulation. 
4. Detail insulation application at elbows, fittings, flanges, valves, and specialties 

for each type of insulation. 
5. Detail removable insulation at piping specialties, equipment connections, and 

access panels. 
6. Detail application of field-applied jackets. 
7. Detail application at linkages of control devices. 

C. Samples: For each type of insulation and jacket indicated. Identify each Sample, 
describing product and intended use. Sample sizes are as follows: 
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1. Preformed Pipe Insulation Materials: 12 inches long by NPS 2. 
2. Jacket Materials for Pipe: 12 inches long by NPS 2. 
3. Sheet Jacket Materials: 12 inches square. 
4. Manufacturer's Color Charts: For products where color is specified, show the 

full range of colors available for each type of finish material. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Material Test Reports: From a qualified testing agency acceptable to authorities 
having jurisdiction indicating, interpreting, and certifying test results for compliance 
of insulation materials, sealers, attachments, cements, and jackets, with 
requirements indicated. Include dates of tests and test methods employed. 

C. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an 
apprenticeship program or another craft training program certified by the 
Department of Labor, Bureau of Apprenticeship and Training. 

B. Surface-Burning Characteristics: For insulation and related materials, as 
determined by testing identical products according to ASTM E 84 by a testing 
agency acceptable to authorities having jurisdiction. Factory label insulation and 
jacket materials and adhesive, mastic, tapes, and cement material containers, with 
appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-
developed index of 150 or less. 

C. Mockups: Before installing insulation, build mockups for each type of insulation and 
finish listed below to demonstrate quality of insulation application and finishes. 
Build mockups in the location indicated or, if not indicated, as directed by Architect. 
Use materials indicated for the completed Work. 

1. Piping Mockups: 

a. One 10-foot section of NPS 2 straight pipe. 
b. One each of a 90-degree threaded, welded, and flanged elbow. 
c. One each of a threaded, welded, and flanged tee fitting. 
d. One NPS 2 or smaller valve, and one NPS 2-1/2 or larger valve. 
e. Four support hangers including hanger shield and insert. 
f. One threaded strainer and one flanged strainer with removable portion 

of insulation. 
g. One threaded reducer and one welded reducer. 
h. One pressure temperature tap. 
i. One mechanical coupling. 
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2. For each mockup, fabricate cutaway sections to allow observation of 
application details for insulation materials, adhesives, mastics, attachments, 
and jackets. 

3. Notify Architect seven days in advance of dates and times when mockups will 
be constructed. 

4. Obtain Architect's approval of mockups before starting insulation application. 
5. Approval of mockups does not constitute approval of deviations from the 

Contract Documents contained in mockups unless Architect specifically 
approves such deviations in writing. 

6. Maintain mockups during construction in an undisturbed condition as a 
standard for judging the completed Work. 

7. Demolish and remove mockups when directed. 

D. Comply with the following applicable standards and other requirements specified for 
miscellaneous components: 

1. Supply and Drain Protective Shielding Guards: ICC A117.1. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with 
appropriate ASTM standard designation, type and grade, and maximum use 
temperature. 

1.7 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified 
in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation 
application. Before preparing piping Shop Drawings, establish and maintain 
clearance requirements for installation of insulation and field-applied jackets and 
finishes and for space required for maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.8 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, 
after installing and testing heat tracing. Insulation application may begin on 
segments that have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in 
each area of construction. 



Union County Human Services  PERKINS+WILL 
Monroe, NC   830346 
100% Construction Documents – Issued for Bid  October 16, 2015 

PLUMBING PIPING INSULATION 
22 07 19 - 4 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping 
Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and 
"Outdoor, Underground Piping Insulation Schedule" articles for where insulating 
materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride 
content of less than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as 
acceptable according to ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the 
manufacturing process. 

F. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, 
rigid, hermetically sealed cells. Factory-applied jacket requirements are specified in 
"Factory-Applied Jackets" Article. 

1. Block Insulation: ASTM C 552, Type I. 
2. Special-Shaped Insulation: ASTM C 552, Type III. 
3. Preformed Pipe Insulation without Jacket: Comply with ASTM C 552, Type II, 

Class 1. 
4. Preformed Pipe Insulation with Factory-Applied ASJ: Comply with 

ASTM C 552, Type II, Class 2. 
5. Factory fabricate shapes according to ASTM C 450 and ASTM C 585. 

G. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. 
Comply with ASTM C 534, Type I for tubular materials. 

H. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C 553, Type II and ASTM C 1290, Type I. 
Factory-applied jacket requirements are specified in "Factory-Applied Jackets" 
Article. 

I. Mineral-Fiber, Preformed Pipe Insulation: 

1. Type I, 850 Deg F Materials: Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C 547, Type I, Grade A, with factory-
applied ASJ. Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article. 

J. Phenolic: 

1. Preformed pipe insulation of rigid, expanded, closed-cell structure. Comply 
with ASTM C 1126, Type III, Grade 1. 



Union County Human Services  PERKINS+WILL 
Monroe, NC   830346 
100% Construction Documents – Issued for Bid  October 16, 2015 

PLUMBING PIPING INSULATION 
22 07 19 - 5 

2. Block insulation of rigid, expanded, closed-cell structure. Comply with 
ASTM C 1126, Type II, Grade 1. 

3. Factory fabricate shapes according to ASTM C 450 and ASTM C 585. 
4. Factory-Applied Jacket:  ASJ. Requirements are specified in "Factory-Applied 

Jackets" Article. 

K. Polyolefin: Unicellular, polyethylene thermal plastic insulation. Comply with 
ASTM C 534 or ASTM C 1427, Type I, Grade 1 for tubular materials. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195. 

B. Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C 196. 

C. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with 
ASTM C 449. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and 
for bonding insulation to itself and to surfaces to be insulated, unless otherwise 
indicated. 

B. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive 
containing no flammable solvents, with a service temperature range of minus 100 
to plus 200 deg F. 

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

C. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, 
Class I. 

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

D. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. For indoor applications, adhesive shall have a VOC content of 80 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of 
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Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

E. Phenolic Adhesive: Solvent-based resin adhesive, with a service temperature range 
of minus 75 to plus 300 deg F. 

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

F. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, 
Grade A for bonding insulation jacket lap seams and joints. 

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

G. PVC Jacket Adhesive: Compatible with PVC jacket. 

1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; 
comply with MIL-PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient 
services. 

1. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-
mil dry film thickness. 

2. Service Temperature Range: Minus 20 to plus 180 deg F. 
3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by 

weight. 
4. Color: White. 

C. Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below-ambient 
services. 
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1. Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 35-mil dry film 
thickness. 

2. Service Temperature Range: 0 to 180 deg F. 
3. Solids Content: ASTM D 1644, 44 percent by volume and 62 percent by 

weight. 
4. Color: White. 

D. Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below-ambient 
services. 

1. Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 30-mil dry film 
thickness. 

2. Service Temperature Range: Minus 50 to plus 220 deg F. 
3. Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by 

weight. 
4. Color: White. 

E. Breather Mastic: Water based; suitable for indoor and outdoor use on above-
ambient services. 

1. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film 
thickness. 

2. Service Temperature Range: Minus 20 to plus 180 deg F. 
3. Solids Content: 60 percent by volume and 66 percent by weight. 
4. Color: White. 

2.5 LAGGING ADHESIVES 

A. Description: Comply with MIL-A-3316C, Class I, Grade A, and shall be compatible 
with insulation materials, jackets, and substrates. 

1. For indoor applications, use lagging adhesives that have a VOC content of 
50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to 
adhere fire-resistant lagging cloths over pipe insulation. 

3. Service Temperature Range: 0 to plus 180 deg F. 
4. Color: White. 

2.6 SEALANTS 

A. Joint Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and 
substrates. 

2. Permanently flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 100 to plus 300 deg F. 
4. Color: White or gray. 
5. For indoor applications, sealants shall have a VOC content of 420 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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6. Sealants shall comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers. See section 072900 – “Joint Sealants.” 

B. FSK and Metal Jacket Flashing Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and 
substrates. 

2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F. 
4. Color: Aluminum. 
5. For indoor applications, sealants shall have a VOC content of 420 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and 
substrates. 

2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F. 
4. Color: White. 
5. For indoor applications, sealants shall have a VOC content of 420 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.7 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various 
applications. When factory-applied jackets are indicated, comply with the following: 

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil 
backing; complying with ASTM C 1136, Type I. 

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive 
covered by a removable protective strip; complying with ASTM C 1136, 
Type I. 

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper 
backing; complying with ASTM C 1136, Type II. 

2.8 FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Glass-Fiber Fabric: Approximately 2 oz./sq. yd. with a thread count of 10 
strands by 10 strands/sq. in. for covering pipe and pipe fittings. 

B. Woven Polyester Fabric: Approximately 1 oz./sq. yd. with a thread count of 10 
strands by 10 strands/sq. in., in a Leno weave, for pipe. 

2.9 FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and 
presized a minimum of 8 oz./sq. yd.. 
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2.10 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise 
indicated. 

B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting 
and forming. Thickness is indicated in field-applied jacket schedules. 

1. Adhesive: As recommended by jacket material manufacturer. 
2. Color:  White. 
3. Factory-fabricated fitting covers to match jacket if available; otherwise, field 

fabricate. 

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, 
valves, flanges, unions, reducers, end caps, soil-pipe hubs, traps, 
mechanical joints, and P-trap and supply covers for lavatories. 

C. Metal Jacket: 

1. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 
5005, Temper H-14. 

a.  Factory cut and rolled to size. 
b. Finish and thickness are indicated in field-applied jacket schedules. 
c. Moisture Barrier for Indoor Applications:  3-mil-thick, heat-bonded 

polyethylene and kraft paper. 
d. Moisture Barrier for Outdoor Applications:  3-mil-thick, heat-bonded 

polyethylene and kraft paper. 
e. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 
2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-

radius elbows. 
3) Tee covers. 
4) Flange and union covers. 
5) End caps. 
6) Beveled collars. 
7) Valve covers. 
8) Field fabricate fitting covers only if factory-fabricated fitting covers 

are not available. 

2. Stainless-Steel Jacket: ASTM A 167 or ASTM A 240/A 240M. 

a.  Factory cut and rolled to size. 
b. Material, finish, and thickness are indicated in field-applied jacket 

schedules. 
c. Moisture Barrier for Indoor Applications:  3-mil-thick, heat-bonded 

polyethylene and kraft paper. 
d. Moisture Barrier for Outdoor Applications:  3-mil-thick, heat-bonded 

polyethylene and kraft paper. 
e. Factory-Fabricated Fitting Covers: 
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1) Same material, finish, and thickness as jacket. 
2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-

radius elbows. 
3) Tee covers. 
4) Flange and union covers. 
5) End caps. 
6) Beveled collars. 
7) Valve covers. 
8) Field fabricate fitting covers only if factory-fabricated fitting covers 

are not available. 

D. Underground Direct-Buried Jacket: 125-mil-thick vapor barrier and waterproofing 
membrane consisting of a rubberized bituminous resin reinforced with a woven-
glass fiber or polyester scrim and laminated aluminum foil. 

2.11 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive, complying with ASTM C 1136. 

1. Width: 3 inches. 
2. Thickness: 11.5 mils. 
3. Adhesion: 90 ounces force/inch in width. 
4. Elongation: 2 percent. 
5. Tensile Strength: 40 lbf/inch in width. 
6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with 
acrylic adhesive; complying with ASTM C 1136. 

1. Width: 3 inches. 
2. Thickness: 6.5 mils. 
3. Adhesion: 90 ounces force/inch in width. 
4. Elongation: 2 percent. 
5. Tensile Strength: 40 lbf/inch in width. 
6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic 
adhesive; suitable for indoor and outdoor applications. 

1. Width: 2 inches. 
2. Thickness: 6 mils. 
3. Adhesion: 64 ounces force/inch in width. 
4. Elongation: 500 percent. 
5. Tensile Strength: 18 lbf/inch in width. 

D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive. 

1. Width: 2 inches. 
2. Thickness: 3.7 mils. 
3. Adhesion: 100 ounces force/inch in width. 
4. Elongation: 5 percent. 
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5. Tensile Strength: 34 lbf/inch in width. 

2.12 SECUREMENTS 

A. Bands: 

1. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 
0.015 inch thick, 3/4 inch wide with wing seal or closed seal. 

2. Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 
0.020 inch thick, 3/4 inch wide with wing seal or closed seal. 

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless 
steel or Monel. 

C. Wire:  0.062-inch soft-annealed, stainless steel. 

2.13 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers: 

1. Description: Manufactured plastic wraps for covering plumbing fixture hot- 
and cold-water supplies and trap and drain piping. Comply with Americans 
with Disabilities Act (ADA) requirements. 

2. H2 finish: Antimicrobial 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

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

3.2 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove 
materials that will adversely affect insulation application. 

B. Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, 
apply a corrosion coating to insulated surfaces as follows: 

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils 
thick and an epoxy finish 5 mils thick if operating in a temperature range 



Union County Human Services  PERKINS+WILL 
Monroe, NC   830346 
100% Construction Documents – Issued for Bid  October 16, 2015 

PLUMBING PIPING INSULATION 
22 07 19 - 12 

between 140 and 300 deg F. Consult coating manufacturer for appropriate 
coating materials and application methods for operating temperature range. 

2. Carbon Steel: Coat carbon steel operating at a service temperature between 
32 and 300 deg F with an epoxy coating. Consult coating manufacturer for 
appropriate coating materials and application methods for operating 
temperature range. 

C. Coordinate insulation installation with the trade installing heat tracing. Comply with 
requirements for heat tracing that apply to insulation. 

D. Mix insulating cements with clean potable water; if insulating cements are to be in 
contact with stainless-steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and 
even surfaces; free of voids throughout the length of piping including fittings, 
valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and 
thicknesses required for each item of pipe system as specified in insulation system 
schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. 
Install accessories that do not corrode, soften, or otherwise attack insulation or 
jacket in either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and 
specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints. Bond seams and 
joints with adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation 
at hangers, supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor 
attachments. 

2. For insulation application where vapor barriers are indicated, extend 
insulation on anchor legs from point of attachment to supported item to point 
of attachment to structure. Taper and seal ends at attachment to structure 
with vapor-barrier mastic. 
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3. Install insert materials and install insulation to tightly join the insert. Seal 
insulation to insulation inserts with adhesive or sealing compound 
recommended by insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation. Install 
shields over jacket, arranged to protect jacket from tear or puncture by 
hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage 
rate and wet and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch-wide strips, of same material as 

insulation jacket. Secure strips with adhesive and outward clinching staples 
along both edges of strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with 
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-
sealing lap. Staple laps with outward clinching staples along edge at 2 inches 
o.c. 

a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material 
manufacturer's written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and 
joints and at ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of 
its nominal thickness. 

N. Finish installation with systems at operating conditions. Repair joint separations 
and cracking due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged 
areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and 
seal patches similar to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Cleanouts. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through 
roof penetrations. 

1. Seal penetrations with flashing sealant. 
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2. For applications requiring only indoor insulation, terminate insulation above 
roof surface and seal with joint sealant. For applications requiring indoor and 
outdoor insulation, install insulation for outdoor applications tightly joined to 
indoor insulation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches 
below top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate 
insulation flush with sleeve seal. Seal terminations with flashing sealant. 

C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside 

wall surface and seal with joint sealant. For applications requiring indoor and 
outdoor insulation, install insulation for outdoor applications tightly joined to 
indoor insulation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall 
flashing at least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire 
Rated): Install insulation continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install 
insulation continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Section 078413 "Penetration Firestopping" for 
firestopping and fire-resistive joint sealers. 

F. Insulation Installation at Floor Penetrations: 

1. Pipe: Install insulation continuously through floor penetrations. 
2. Seal penetrations through fire-rated assemblies. Comply with requirements in 

Section 078413 "Penetration Firestopping." 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where 
more specific requirements are specified in various pipe insulation material 
installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other 
specialties with continuous thermal and vapor-retarder integrity unless 
otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings 
made from same material and density as adjacent pipe insulation. Each piece 
shall be butted tightly against adjoining piece and bonded with adhesive. Fill 
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joints, seams, voids, and irregular surfaces with insulating cement finished to 
a smooth, hard, and uniform contour that is uniform with adjoining pipe 
insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe 
insulation of same material and thickness as used for adjacent pipe. Cut 
sectional pipe insulation to fit. Butt each section closely to the next and hold 
in place with tie wire. Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation 
of same material, density, and thickness as used for adjacent pipe. Overlap 
adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker. For valves, insulate up 
to and including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill 
joints, seams, and irregular surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe 
insulation of same material, density, and thickness as used for adjacent pipe. 
Overlap adjoining pipe insulation by not less than two times the thickness of 
pipe insulation, or one pipe diameter, whichever is thicker. Fill joints, seams, 
and irregular surfaces with insulating cement. Insulate strainers so strainer 
basket flange or plug can be easily removed and replaced without damaging 
the insulation and jacket. Provide a removable reusable insulation cover. For 
below-ambient services, provide a design that maintains vapor barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe 
insulation. Overlap adjoining pipe insulation by not less than two times the 
thickness of pipe insulation, or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat 
with a mastic. Install vapor-barrier mastic for below-ambient services and a 
breather mastic for above-ambient services. Reinforce the mastic with fabric-
reinforcing mesh. Trowel the mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket except for flexible 
elastomeric and polyolefin, install fitted PVC cover over elbows, tees, 
strainers, valves, flanges, and unions. Terminate ends with PVC end caps. 
Tape PVC covers to adjoining insulation facing using PVC tape. 

9. Stencil or label the outside insulation jacket of each union with the word 
"union." Match size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure 
temperature taps, test connections, flow meters, sensors, switches, and 
transmitters on insulated pipes. Shape insulation at these connections by tapering 
it to and around the connection with insulating cement and finish with finishing 
cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated. Installation shall conform 
to the following: 

1. Make removable flange and union insulation from sectional pipe insulation of 
same thickness as that on adjoining pipe. Install same insulation jacket as 
adjoining pipe insulation. 

2. When flange and union covers are made from sectional pipe insulation, 
extend insulation from flanges or union long at least two times the insulation 
thickness over adjacent pipe insulation on each side of flange or union. 
Secure flange cover in place with stainless-steel or aluminum bands. Select 
band material compatible with insulation and jacket. 
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3. Construct removable valve insulation covers in same manner as for flanges, 
except divide the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each 
consisting of mitered blocks wired to stainless-steel fabric. Secure this wire 
frame, with its attached insulation, to flanges with tie wire. Extend insulation 
at least 2 inches over adjacent pipe insulation on each side of valve. Fill space 
between flange or union cover and pipe insulation with insulating cement. 
Finish cover assembly with insulating cement applied in two coats. After first 
coat is dry, apply and trowel second coat to a smooth finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish 
exposed surfaces with a metal jacket. 

3.6 INSTALLATION OF CELLULAR-GLASS INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of insulation to pipe with wire or bands and tighten bands 
without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and 
protrusions with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient services, secure 
laps with outward clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets on below-ambient services, do not 
staple longitudinal tabs. Instead, secure tabs with additional adhesive as 
recommended by insulation material manufacturer and seal with vapor-
barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, 

plus twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with cut sections of cellular-
glass block insulation of same thickness as pipe insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap 
seams at least 1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe 
insulation when available. Secure according to manufacturer's written 
instructions. 

2. When preformed sections of insulation are not available, install mitered 
sections of cellular-glass insulation. Secure insulation materials with wire or 
bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of cellular-glass insulation to valve body. 
2. Arrange insulation to permit access to packing and to allow valve operation 

without disturbing insulation. 
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3. Install insulation to flanges as specified for flange insulation application. 

3.7 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive 
to eliminate openings in insulation that allow passage of air to surface being 
insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, 

plus twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with cut sections of sheet 
insulation of same thickness as pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's 
recommended adhesive to eliminate openings in insulation that allow passage 
of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage 
of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe 
insulation when available. 

2. When preformed valve covers are not available, install cut sections of pipe 
and sheet insulation to valve body. Arrange insulation to permit access to 
packing and to allow valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with 

manufacturer's recommended adhesive to eliminate openings in insulation 
that allow passage of air to surface being insulated. 

3.8 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and 
tighten bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and 
protrusions with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient surfaces, secure 
laps with outward clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets on below-ambient surfaces, do not 
staple longitudinal tabs. Instead, secure tabs with additional adhesive as 
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recommended by insulation material manufacturer and seal with vapor-
barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, 

plus twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with mineral-fiber blanket 
insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap 
seams at least 1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe 
insulation when available. 

2. When preformed insulation elbows and fittings are not available, install 
mitered sections of pipe insulation, to a thickness equal to adjoining pipe 
insulation. Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe 
insulation when available. 

2. When preformed sections are not available, install mitered sections of pipe 
insulation to valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation 
without disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.9 INSTALLATION OF PHENOLIC INSULATION 

A. General Installation Requirements: 

1. Secure single-layer insulation with stainless-steel bands at 12-inch intervals 
and tighten bands without deforming insulation materials. 

2. Install 2-layer insulation with joints tightly butted and staggered at least 3 
inches. Secure inner layer with 0.062-inch wire spaced at 12-inch intervals. 
Secure outer layer with stainless-steel bands at 12-inch intervals. 

B. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of insulation to pipe with wire or bands and tighten bands 
without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and 
protrusions with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient services, secure 
laps with outward clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets with vapor retarders on below-
ambient services, do not staple longitudinal tabs. Instead, secure tabs with 
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additional adhesive as recommended by insulation material manufacturer and 
seal with vapor-barrier mastic and flashing sealant. 

C. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, 

plus twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with cut sections of block 
insulation of same material and thickness as pipe insulation. 

D. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed insulation sections of same material as straight segments of 
pipe insulation. Secure according to manufacturer's written instructions. 

E. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed insulation sections of same material as straight segments of 
pipe insulation. Secure according to manufacturer's written instructions. 

2. Arrange insulation to permit access to packing and to allow valve operation 
without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 

3.10 INSTALLATION OF POLYOLEFIN INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Seal split-tube longitudinal seams and end joints with manufacturer's 
recommended adhesive to eliminate openings in insulation that allow passage 
of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, 

plus twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with cut sections of 
polyolefin sheet insulation of same thickness as pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's 
recommended adhesive to eliminate openings in insulation that allow passage 
of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of polyolefin pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage 
of air to surface being insulated. 
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D. Insulation Installation on Valves and Pipe Specialties: 

1. Install cut sections of polyolefin pipe and sheet insulation to valve body. 
2. Arrange insulation to permit access to packing and to allow valve operation 

without disturbing insulation. 
3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties, and seal seams with 

manufacturer's recommended adhesive to eliminate openings in insulation 
that allow passage of air to surface being insulated. 

3.11 FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or 
insulation with factory-applied jackets. 

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and 
joints. 

2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive. 
3. Completely encapsulate insulation with coating, leaving no exposed 

insulation. 

B. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint 

strips at end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed 

insulation with vapor-barrier mastic. 

C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams 
and end joints. Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under 
lap and the finish bead along seam and joint edge. 

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams 
and end joints. Overlap longitudinal seams arranged to shed water. Seal end joints 
with weatherproof sealant recommended by insulation manufacturer. Secure jacket 
with stainless-steel bands 12 inches o.c. and at end joints. 

3.12 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket 
with paint system identified below and as specified in Section 099100 "Painting.” 

1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with 
jacket material and finish coat paint. Add fungicidal agent to render fabric 
mildew proof. 
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a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two 
coats of insulation manufacturer's recommended protective coating. 

C. Color: Final color as selected by Architect. Vary first and second coats to allow 
visual inspection of the completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

3.13 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. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, 
by removing field-applied jacket and insulation in layers in reverse order of 
their installation. Extent of inspection shall be limited to three locations of 
straight pipe, three locations of threaded fittings, three locations of welded 
fittings, two locations of threaded strainers, two locations of welded strainers, 
three locations of threaded valves, and three  locations of flanged valves for 
each pipe service defined in the "Piping Insulation Schedule, General" Article. 

D. All insulation applications will be considered defective Work if sample inspection 
reveals noncompliance with requirements. 

3.14 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are 
identified for each piping system and pipe size range. If more than one material is 
listed for a piping system, selection from materials listed is Contractor's option. 

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the 
following: 

1. Drainage piping located in crawl spaces. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel 

injury. 

3.15 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold Water: 

1.  NPS 1-1/4” and Smaller: Insulation shall be the following: 
a. Cellular Glass:  1/2 inch thick. 



Union County Human Services  PERKINS+WILL 
Monroe, NC   830346 
100% Construction Documents – Issued for Bid  October 16, 2015 

PLUMBING PIPING INSULATION 
22 07 19 - 22 

b. Flexible Elastomeric:  1/2 inch thick. 
c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 
d. Phenolic:  1 inch thick. 
e. Polyolefin:  1/2 inch thick. 

2.  NPS 1-1/2” and Larger: Insulation shall be the following: 

a. Cellular Glass:  1” thick. 
b. Flexible Elastomeric:  1 inch thick. 
c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 
d. Phenolic:  1 inch thick. 
e. Polyolefin:  1 inch thick. 

B. Domestic Hot and Recirculated Hot Water:  

1. NPS 1-1/4 and Smaller: Insulation shall be the following: 

a. Cellular Glass:  1” thick. 
b. Flexible Elastomeric:  1 inch thick. 
c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 
d. Phenolic:  1 inch thick. 
e. Polyolefin:  1 inch thick. 

2. NPS 1-1/2 and Larger: Insulation shall be the following: 

a. Cellular Glass:  1-1/2 inches thick. 
b. Flexible Elastomeric:  1-1/2 inches thick. 
c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1-1/2 inch thick. 
d. Phenolic:  1-1/2 inches thick. 
e. Polyolefin:  1-1/2 inches thick. 

C. Stormwater and Overflow: 

1. All Pipe Sizes: Insulation shall be one of the following: 

a. Cellular Glass:  1 inch  thick. 
b. Flexible Elastomeric:  1 inch thick. 
c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 
d. Phenolic:  1 inch thick. 
e. Polyolefin:  1 inch thick. 

D. Roof Drain and Overflow Drain Bodies: 

1. All Pipe Sizes: Insulation shall be one of the following: 

a. Cellular Glass:  1 inch  thick. 
b. Flexible Elastomeric:  1 inch thick. 
c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 
d. Phenolic:  1 inch thick. 
e. Polyolefin:  1 inch thick. 

E. Floor Drains, Traps, and Sanitary Drain Piping within 10 Feet of Drain Receiving 
Condensate and Equipment Drain Water below 60 Deg F: 
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1. All Pipe Sizes: Insulation shall be one of the following: 

a. Cellular Glass:  1 inch  thick. 
b. Flexible Elastomeric:  1 inch thick. 
c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 
d. Phenolic:  1 inch thick. 
e. Polyolefin:  1 inch thick. 

3.16 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 

A. Domestic Water Piping: 

1. All Pipe Sizes: Insulation shall be one of the following: 

a. Cellular Glass:  2 inches thick. 
b. Flexible Elastomeric:  2 inches thick. 
c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  2 inches thick. 
d. Phenolic:  2 inches thick. 
e. Polyolefin:  2 inches thick. 

3.17 UNDERGROUND, FIELD-INSTALLED INSULATION JACKET 

A. For underground direct-buried piping applications, install underground direct-buried 
jacket over insulation material. 

END OF SECTION 22 07 19 
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SECTION 22 11 16 
DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes under-building-slab and aboveground domestic water pipes, tubes, 
and fittings inside buildings. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For transition fittings and dielectric fittings. 

1.3 INFORMATIONAL SUBMITTALS 

A. System purging and disinfecting activities report. 

B. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, 
fitting materials, and joining methods for specific services, service locations, and 
pipe sizes. 

B. Potable-water piping and components shall comply with NSF 14 and NSF 61.  
Plastic piping components shall be marked with "NSF-pw." 

2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper. 

B. Soft Copper Tube:  ASTM B 88, Type K water tube, annealed temper. 

C. Cast-Copper, Solder-Joint Fittings:  ASME B16.18, pressure fittings. 

D. Wrought-Copper, Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure 
fittings. 

E. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends. 

F. Copper Unions: 
1. MSS SP-123. 
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2. Cast-copper-alloy, hexagonal-stock body. 
3. Ball-and-socket, metal-to-metal seating surfaces. 
4. Solder-joint or threaded ends. 

G. Copper Pressure-Seal-Joint Fittings: 
1. Fittings for NPS 2 and Smaller:  Wrought-copper fitting with EPDM-rubber, O-

ring seal in each end. 
2. Fittings for NPS 2-1/2 to NPS 4:  Cast-bronze or wrought-copper fitting with 

EPDM-rubber, O-ring seal in each end. 

H. Copper Push-on-Joint Fittings: 
1. Cast-copper fitting complying with ASME B16.18 or wrought-copper fitting 

complying with ASME B 16.22. 
2. Stainless-steel teeth and EPDM-rubber, O-ring seal in each end instead of 

solder-joint ends. 

2.3 DUCTILE-IRON PIPE AND FITTINGS 

A. Mechanical-Joint, Ductile-Iron Pipe: 
1. AWWA C151/A21.51, with mechanical-joint bell and plain spigot end unless 

grooved or flanged ends are indicated. 
2. Glands, Gaskets, and Bolts:  AWWA C111/A21.11, ductile- or gray-iron 

glands, rubber gaskets, and steel bolts. 

B. Standard-Pattern, Mechanical-Joint Fittings: 
1. AWWA C110/A21.10, ductile or gray iron. 
2. Glands, Gaskets, and Bolts:  AWWA C111/A21.11, ductile- or gray-iron 

glands, rubber gaskets, and steel bolts. 

C. Compact-Pattern, Mechanical-Joint Fittings: 
1. AWWA C153/A21.53, ductile iron. 
2. Glands, Gaskets, and Bolts:  AWWA C111/A21.11, ductile- or gray-iron 

glands, rubber gaskets, and steel bolts. 

2.4 GALVANIZED-STEEL PIPE AND FITTINGS 

A. Galvanized-Steel Pipe: 
1. ASTM A 53/A 53M, Type E, Standard Weight. 
2. Include ends matching joining method. 

B. Galvanized-Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M or 
ASTM A 106/A 106M, Standard Weight, seamless steel pipe with threaded ends. 

C. Galvanized, Gray-Iron Threaded Fittings:  ASME B16.4, Class 125, standard 
pattern. 

D. Malleable-Iron Unions: 
1. ASME B16.39, Class 150. 
2. Hexagonal-stock body. 
3. Ball-and-socket, metal-to-metal, bronze seating surface. 
4. Threaded ends. 
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E. Flanges:  ASME B16.1, Class 125, cast iron. 

2.5 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: 
1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, 

nonmetallic and asbestos free unless otherwise indicated. 
2. Full-face or ring type unless otherwise indicated. 

B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise 
indicated. 

C. Solder Filler Metals:  ASTM B 32, lead-free alloys. 

D. Flux:  ASTM B 813, water flushable. 

E. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for 
general-duty brazing unless otherwise indicated. 

F. Solvent Cements for Joining CPVC Piping and Tubing:  ASTM F 493. 
1. CPVC solvent cement shall have a VOC content of 490 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
2. Adhesive primer shall have a VOC content of 550 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 
3. Solvent cement and adhesive primer shall comply with the testing and 

product requirements of the California Department of Health Services' 
"Standard Practice for the Testing of Volatile Organic Emissions from Various 
Sources Using Small-Scale Environmental Chambers." 

G. Solvent Cements for Joining PVC Piping:  ASTM D 2564.  Include primer according 
to ASTM F 656. 
1. PVC solvent cement shall have a VOC content of 510 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
2. Adhesive primer shall have a VOC content of 550 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 
3. Solvent cement and adhesive primer shall comply with the testing and 

product requirements of the California Department of Health Services' 
"Standard Practice for the Testing of Volatile Organic Emissions from Various 
Sources Using Small-Scale Environmental Chambers." 

H. Plastic, Pipe-Flange Gaskets, Bolts, and Nuts:  Type and material recommended by 
piping system manufacturer unless otherwise indicated. 

2.6 DIELECTRIC FITTINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials with 
separating nonconductive insulating material.  Include end connections compatible 
with pipes to be joined. 

B. Dielectric Unions: 
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1. Manufacturers:  Subject to compliance with requirements, [provide products 
by the following] [provide products by one of the following] [available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following]: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide 
comparable product by one of the following: 
a. Capitol Manufacturing Company; member of the Phoenix Forge Group. 
b. Central Plastics Company. 
c. Hart Industries International, Inc. 
d. Jomar International. 
e. Matco-Norca. 
f. McDonald, A. Y. Mfg. Co. 
g. Watts; a division of Watts Water Technologies, Inc. 
h. Wilkins; a Zurn company. 
i. <Insert manufacturer's name>. 

3. Standard:  ASSE 1079. 
4. Pressure Rating:  125 psig minimum at 180 deg F. 
5. End Connections:  Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 
1. Manufacturers:  Subject to compliance with requirements, [provide products 

by the following] [provide products by one of the following] [available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following]: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide 
comparable product by one of the following: 
a. Capitol Manufacturing Company; member of the Phoenix Forge Group. 
b. Central Plastics Company. 
c. Matco-Norca. 
d. Watts; a division of Watts Water Technologies, Inc. 
e. Wilkins; a Zurn company. 
f. <Insert manufacturer's name>. 

3. Standard:  ASSE 1079. 
4. Factory-fabricated, bolted, companion-flange assembly. 
5. Pressure Rating:  125 psig minimum at 180 deg F. End Connections:  Solder-

joint copper alloy and threaded ferrous; threaded solder-joint copper alloy 
and threaded ferrous. 

D. Dielectric-Flange Insulating Kits: 
1. Manufacturers:  Subject to compliance with requirements, [provide products 

by the following] [provide products by one of the following] [available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following]: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide 
comparable product by one of the following: 
a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company. 
d. Pipeline Seal and Insulator, Inc. 
e. <Insert manufacturer's name>. 

3. Nonconducting materials for field assembly of companion flanges. 
4. Pressure Rating:  150 psig. 
5. Gasket:  Neoprene or phenolic. 
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6. Bolt Sleeves:  Phenolic or polyethylene. 
7. Washers:  Phenolic with steel backing washers. 

E. Dielectric Nipples: 
1. Manufacturers:  Subject to compliance with requirements, [provide products 

by the following] [provide products by one of the following] [available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following]: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide 
comparable product by one of the following: 
a. Elster Perfection Corporation. 
b. Grinnell Mechanical Products; Tyco Fire Products LP. 
c. Matco-Norca. 
d. Precision Plumbing Products, Inc. 
e. Victaulic Company. 
f. <Insert manufacturer's name>. 

3. Standard:  IAPMO PS 66. 
4. Electroplated steel nipple complying with ASTM F 1545. 
5. Pressure Rating and Temperature:  300 psig at 225 deg F. 
6. End Connections:  Male threaded or grooved. 
7. Lining:  Inert and noncorrosive, propylene. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Comply with requirements in Section 312000 "Earth Moving" for excavating, 
trenching, and backfilling. 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and 
arrangement of domestic water piping.  Indicated locations and arrangements are 
used to size pipe and calculate friction loss, expansion, and other design 
considerations.  Install piping as indicated unless deviations to layout are approved 
on coordination drawings. 

B. Install copper tubing under building slab according to CDA's "Copper Tube 
Handbook." 

C. Install ductile-iron piping under building slab with restrained joints according to 
AWWA C600 and AWWA M41. 

D. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee 
with valve inside the building at each domestic water-service entrance.  Comply 
with requirements for pressure gages in Section 220519 "Meters and Gages for 
Plumbing Piping" and with requirements for drain valves and strainers in 
Section 221119 "Domestic Water Piping Specialties." 

E. Install shutoff valve immediately upstream of each dielectric fitting. 

http://www.specagent.com/LookUp/?ulid=3880&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805217&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820698&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805218&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805220&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805219&mf=04&src=wd
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F. Install water-pressure-reducing valves downstream from shutoff valves.  Comply 
with requirements for pressure-reducing valves in Section 221119 "Domestic Water 
Piping Specialties." 

G. Rough-in domestic water piping for water-meter installation according to utility 
company's requirements. 

H. Install seismic restraints on piping.  Comply with requirements for seismic-restraint 
devices in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and 
Equipment." 

I. Install piping concealed from view and protected from physical contact by building 
occupants unless otherwise indicated and except in equipment rooms and service 
areas. 

J. Install piping indicated to be exposed and piping in equipment rooms and service 
areas at right angles or parallel to building walls.  Diagonal runs are prohibited 
unless specifically indicated otherwise. 

K. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal, and coordinate with other services occupying that space. 

L. Install piping to permit valve servicing. 

M. Install nipples, unions, special fittings, and valves with pressure ratings the same 
as or higher than the system pressure rating used in applications below unless 
otherwise indicated. 

N. Install piping free of sags and bends. 

O. Install fittings for changes in direction and branch connections. 

P. Install PEX piping with loop at each change of direction of more than 90 degrees. 

Q. Install unions in copper tubing at final connection to each piece of equipment, 
machine, and specialty. 

R. Install pressure gages on suction and discharge piping for each plumbing pump and 
packaged booster pump.  Comply with requirements for pressure gages in 
Section 220519 "Meters and Gages for Plumbing Piping." 

S. Install thermostats in hot-water circulation piping.  Comply with requirements for 
thermostats in Section 221123 "Domestic Water Pumps." 

T. Install thermometers on inlet and outlet piping from each water heater.   

U. Install sleeves for piping penetrations of walls, ceilings, and floors.  Retain first 
paragraph below for piping that penetrates an exterior concrete wall or concrete 
slab. 

V. Install sleeve seals for piping penetrations of concrete walls and slabs.   

W. Install escutcheons for piping penetrations of walls, ceilings, and floors.  



Union County Human Services  PERKINS+WILL 
Monroe, NC   830346 
100% Construction Documents – Issued for Bid  October 16, 2015 

DOMESTIC WATER PIPING 
22 11 16 - 7 

3.3 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and 
fittings before assembly. 

C. 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. 

D. Brazed Joints for Copper Tubing:  Comply with CDA's "Copper Tube Handbook," 
"Brazed Joints" chapter. 

E. Soldered Joints for Copper Tubing:  Apply ASTM B 813, water-flushable flux to end 
of tube.  Join copper tube and fittings according to ASTM B 828 or CDA's "Copper 
Tube Handbook." 

F. Pressure-Sealed Joints for Copper Tubing:  Join copper tube and pressure-seal 
fittings with tools recommended by fitting manufacturer. 

G. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in 
size, type, and thickness suitable for domestic water service.  Join flanges with 
gasket and bolts according to ASME B31.9. 

H. Joint Construction for Solvent-Cemented Plastic Piping:  Clean and dry joining 
surfaces.  Join pipe and fittings according to the following: 
1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and 

solvent cements.  Apply primer. 
2. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix. 
3. PVC Piping:  Join according to ASTM D 2855. 

I. Joints for PEX Piping:  Join according to ASTM F 1807. 

J. Joints for Dissimilar-Material Piping:  Make joints using adapters compatible with 
materials of both piping systems. 

3.4 TRANSITION FITTING INSTALLATION 

A. Install transition couplings at joints of dissimilar piping. 

B. Transition Fittings in Underground Domestic Water Piping: 
1. Fittings for NPS 1-1/2 and Smaller:  Fitting-type coupling. 
2. Fittings for NPS 2 and Larger:  Sleeve-type coupling. 

C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller:  
Plastic-to-metal transition fittings or unions. 
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3.5 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and 
tubing. 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for seismic-restraint devices in Section 220548 
"Vibration and Seismic Controls for Plumbing Piping and Equipment." 

B. Comply with requirements for pipe hanger, support products, and installation in 
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 
1. Vertical Piping:  MSS Type 8 or 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls. 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, 
pipe rolls.  Support pipe rolls on trapeze. 

4. Base of Vertical Piping:  MSS Type 52, spring hangers. 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 
3/8 inch. 

E. Install hangers for copper tubing with the following maximum horizontal spacing 
and minimum rod diameters: 
1. NPS 3/4 and Smaller:  60 inches with 3/8-inch rod. 
2. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod. 
3. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 
4. NPS 2-1/2:  108 inches with 1/2-inch rod. 
5. NPS 3 to NPS 5:  10 feet with 1/2-inch rod. 
6. NPS 6:  10 feet with 5/8-inch rod. 
7. NPS 8:  10 feet with 3/4-inch rod. 

F. Install supports for vertical copper tubing every 10 feet. 

G. Install hangers for steel piping with the following maximum horizontal spacing and 
minimum rod diameters: 
1. NPS 1-1/4 and Smaller:  84 inches with 3/8-inch rod. 
2. NPS 1-1/2:  108 inches with 3/8-inch rod. 
3. NPS 2:  10 feet with 3/8-inch rod. 
4. NPS 2-1/2:  11 feet with 1/2-inch rod. 
5. NPS 3 and NPS 3-1/2:  12 feet with 1/2-inch rod. 
6. NPS 4 and NPS 5:  12 feet with 5/8-inch rod. 
7. NPS 6:  12 feet with 3/4-inch rod. 
8. NPS 8 to NPS 12:  12 feet with 7/8-inch rod. 

H. Install supports for vertical steel piping every 15 feet. 
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I. Install vinyl-coated hangers for CPVC piping with the following maximum horizontal 
spacing and minimum rod diameters: 
1. NPS 1 and Smaller:  36 inches with 3/8-inch rod. 
2. NPS 1-1/4 to NPS 2:  48 inches with 3/8-inch rod. 
3. NPS 2-1/2 to NPS 3-1/2:  48 inches with 1/2-inch rod. 
4. NPS 4 and NPS 5:  48 inches with 5/8-inch rod. 
5. NPS 6:  48 inches with 3/4-inch rod. 
6. NPS 8:  48 inches with 7/8-inch rod. 

J. Install supports for vertical CPVC piping every 60 inches for NPS 1 and smaller, and 
every 72 inches for NPS 1-1/4 and larger. 

K. Install vinyl-coated hangers for PEX piping with the following maximum horizontal 
spacing and minimum rod diameters: 
1. NPS 1 and Smaller:  32 inches with 3/8-inch rod. 

L. Install hangers for vertical PEX piping every 48 inches. 

M. Install vinyl-coated hangers for PVC piping with the following maximum horizontal 
spacing and minimum rod diameters: 
1. NPS 2 and Smaller:  48 inches with 3/8-inch rod. 
2. NPS 2-1/2 to NPS 3-1/2:  48 inches with 1/2-inch rod. 
3. NPS 4 and NPS 5:  48 inches with 5/8-inch rod. 
4. NPS 6:  48 inches with 3/4-inch rod. 
5. NPS 8:  48 inches with 7/8-inch rod. 

N. Install supports for vertical PVC piping every 48 inches. 

O. Support piping and tubing not listed in this article according to MSS SP-69 and 
manufacturer's written instructions. 

3.7 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping adjacent to equipment and machines, allow space for service 
and maintenance. 

C. Connect domestic water piping to exterior water-service piping.  Use transition 
fitting to join dissimilar piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend 
and connect to the following: 
1. Domestic Water Booster Pumps:  Cold-water suction and discharge piping. 
2. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes 

indicated, but not smaller than sizes of water heater connections. 
3. Plumbing Fixtures:  Cold- and hot-water-supply piping in sizes indicated, but 

not smaller than that required by plumbing code. 
4. Equipment:  Cold- and hot-water-supply piping as indicated, but not smaller 

than equipment connections.  Provide shutoff valve and union for each 
connection.  Use flanges instead of unions for NPS 2-1/2 and larger. 
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3.8 IDENTIFICATION 

A. Identify system components.  Comply with requirements for identification materials 
and installation in Section 220553 "Identification for Plumbing Piping and 
Equipment." 

B. Label pressure piping with system operating pressure. 

3.9 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 
1. Piping Inspections: 

a. Do not enclose, cover, or put piping into operation until it has been 
inspected and approved by authorities having jurisdiction. 

b. During installation, notify authorities having jurisdiction at least one day 
before inspection must be made.  Perform tests specified below in 
presence of authorities having jurisdiction: 
1) Roughing-in Inspection:  Arrange for inspection of piping before 

concealing or closing in after roughing in and before setting 
fixtures. 

2) Final Inspection:  Arrange for authorities having jurisdiction to 
observe tests specified in "Piping Tests" Subparagraph below and 
to ensure compliance with requirements. 

c. Reinspection:  If authorities having jurisdiction find that piping will not 
pass tests or inspections, make required corrections and arrange for 
reinspection. 

d. Reports:  Prepare inspection reports and have them signed by 
authorities having jurisdiction. 

2. Piping Tests: 
a. Fill domestic water piping.  Check components to determine that they 

are not air bound and that piping is full of water. 
b. Test for leaks and defects in new piping and parts of existing piping that 

have been altered, extended, or repaired.  If testing is performed in 
segments, submit a separate report for each test, complete with 
diagram of portion of piping tested. 

c. Leave new, altered, extended, or replaced domestic water piping 
uncovered and unconcealed until it has been tested and approved.  
Expose work that was covered or concealed before it was tested. 

d. Cap and subject piping to static water pressure of 50 psig above 
operating pressure, without exceeding pressure rating of piping system 
materials.  Isolate test source and allow it to stand for four hours.  
Leaks and loss in test pressure constitute defects that must be repaired. 

e. Repair leaks and defects with new materials, and retest piping or 
portion thereof until satisfactory results are obtained. 

f. Prepare reports for tests and for corrective action required. 

B. Domestic water piping will be considered defective if it does not pass tests and 
inspections. 

C. Prepare test and inspection reports. 
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3.10 ADJUSTING 

A. Perform the following adjustments before operation: 
1. Close drain valves, hydrants, and hose bibbs. 
2. Open shutoff valves to fully open position. 
3. Open throttling valves to proper setting. 
4. Adjust balancing valves in hot-water-circulation return piping to provide 

adequate flow. 
a. Manually adjust ball-type balancing valves in hot-water-circulation 

return piping to provide hot-water flow in each branch. 
b. Adjust calibrated balancing valves to flows indicated. 

5. Remove plugs used during testing of piping and for temporary sealing of 
piping during installation. 

6. Remove and clean strainer screens.  Close drain valves and replace drain 
plugs. 

7. Remove filter cartridges from housings and verify that cartridges are as 
specified for application where used and are clean and ready for use. 

8. Check plumbing specialties and verify proper settings, adjustments, and 
operation. 

3.11 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 
1. Purge new piping and parts of existing piping that have been altered, 

extended, or repaired before using. 
2. Use purging and disinfecting procedures prescribed by authorities having 

jurisdiction; if methods are not prescribed, use procedures described in either 
AWWA C651 or AWWA C652 or follow procedures described below: 
a. Flush piping system with clean, potable water until dirty water does not 

appear at outlets. 
b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with at 
least 50 ppm of chlorine.  Isolate with valves and allow to stand 
for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at 
least 200 ppm of chlorine.  Isolate and allow to stand for three 
hours. 

c. Flush system with clean, potable water until no chlorine is in water 
coming from system after the standing time. 

d. Repeat procedures if biological examination shows contamination. 
e. Submit water samples in sterile bottles to authorities having jurisdiction. 

B. Prepare and submit reports of purging and disinfecting activities.  Include copies of 
water-sample approvals from authorities having jurisdiction. 

C. Clean interior of domestic water piping system.  Remove dirt and debris as work 
progresses. 
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3.12 PIPING SCHEDULE 

A. Transition and special fittings with pressure ratings at least equal to piping rating 
may be used in applications below unless otherwise indicated. 

B. Flanges and unions may be used for aboveground piping joints unless otherwise 
indicated. 

C. Fitting Option:  Extruded-tee connections and brazed joints may be used on 
aboveground copper tubing. 

D. Under-building-slab, domestic water, building-service piping, NPS 3 and smaller 
shall be one of the following: 
1. Soft copper tube, ASTM B 88, Type K; [wrought-copper, solder-joint fittings; 

and brazed] [copper pressure-seal fittings; and pressure-sealed] joints. 

E. Under-building-slab, domestic water, building-service piping, NPS 4 to NPS 8 and 
larger shall be one of the following: 
1. Soft copper tube, ASTM B 88, Type K; wrought-copper, solder-joint fittings; 

and brazed joints. 
2. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; 

and grooved joints. 

F. Under-building-slab, domestic water piping, NPS 2 and smaller, shall be one of the 
following: 
1. [Hard] [or] [soft] copper tube, ASTM B 88, Type L; [wrought-copper, solder-

joint fittings; and brazed] [copper pressure-seal-joint fittings; and pressure-
sealed] joints. 

G. Aboveground domestic water piping, NPS 2 and smaller shall be one of the 
following: 
1. Hard copper tube, ASTM B 88, Type L copper, solder-joint fittings; and 

soldered joints. 
2. Hard copper tube, ASTM B 88, Type L; copper pressure-seal-joint fittings; and 

pressure-sealed joints. 
3. Hard copper tube, ASTM B 88, Type L; copper push-on-joint fittings; and 

push-on joints. 

H. Aboveground domestic water piping, NPS 2-1/2 to NPS 4 shall be one of the 
following: 
1. Hard copper tube, ASTM B 88, Type L wrought-copper, solder-joint fittings; 

and brazed joints. 
2. Hard copper tube, ASTM B 88, Type L; copper pressure-seal-joint fittings; and 

pressure-sealed joints. 
3. Hard copper tube, ASTM B 88, Type L; grooved-joint, copper-tube 

appurtenances; and grooved joints. 

END OF SECTION 22 11 16 



Union County Human Services  PERKINS+WILL 
Monroe, NC   830346 
100% Construction Documents – Issued for Bid  October 16, 2015 

 

DOMESTIC WATER PIPING SPECIALTIES 
22 11 19 - 1 

SECTION 22 11 19 
DOMESTIC WATER PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Vacuum breakers. 
2. Backflow preventers. 
3. Water pressure-reducing valves. 
4. Balancing valves. 
5. Temperature-actuated, water mixing valves. 
6. Strainers. 
7. Hose bibbs. 
8. Wall hydrants. 
9. Drain valves. 
10. Water-hammer arresters. 
11. Trap-seal primer valves. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES 

A. Potable-water piping and components shall comply with NSF 61 and NSF 14. 

2.2 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig unless 
otherwise indicated. 
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2.3 VACUUM BREAKERS 

A. Pipe-Applied, Atmospheric-Type Vacuum Breakers: 
1. Standard:  ASSE 1001. 
2. Size:  NPS 1/4 to NPS 3, as required to match connected piping. 
3. Body:  Bronze. 
4. Inlet and Outlet Connections:  Threaded. 
5. Finish:  [Rough bronze] [Chrome plated]. 

B. Hose-Connection Vacuum Breakers: 
1. Standard:  ASSE 1011. 
2. Body:  Bronze, nonremovable, with manual drain. 
3. Outlet Connection:  Garden-hose threaded complying with ASME B1.20.7. 
4. Finish:  [Chrome or nickel plated] [Rough bronze]. 

2.4 BACKFLOW PREVENTERS 

A. Reduced-Pressure-Principle Backflow Preventers: 
1. Standard:  ASSE 1013. 
2. Operation:  Continuous-pressure applications. 
3. Pressure Loss:  12 psig maximum, through middle third of flow range. 
4. Pressure Loss at Design Flow Rate: for sizes NPS 2 and smaller; for NPS 2-1/2 

and larger. 
5. Body:  Bronze for NPS 2 and smaller; [cast iron with interior lining that 

complies with AWWA C550 or that is FDA approved] [steel with interior lining 
that complies with AWWA C550 or that is FDA approved] [stainless steel] for 
NPS 2-1/2 and larger. 

6. End Connections:  Threaded for NPS 2 and smaller; for NPS 2-1/2 and larger. 
7. Configuration:  Designed for [horizontal, straight-through] [vertical-inlet, 

horizontal-center-section, and vertical-outlet] [vertical] <Insert 
configuration> flow. 

8. Accessories: 
a. Valves NPS 2 and Smaller:  Ball type with threaded ends on inlet and 

outlet. 
b. Valves NPS 2-1/2 and Larger:  Outside-screw and yoke-gate type with 

flanged ends on inlet and outlet. 
c. Air-Gap Fitting:  ASME A112.1.2, matching backflow-preventer 

connection. 

2.5 BALANCING VALVES 

A. Memory-Stop Balancing Valves <Insert drawing designation if any>: 
1. Manufacturers:  Subject to compliance with requirements, [provide products 

by the following] [provide products by one of the following] [available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following]: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide 
comparable product by one of the following: 
a. Conbraco Industries, Inc. 
b. Crane Co.; Crane Valve Group; Crane Valves. 

http://www.specagent.com/LookUp/?ulid=3882&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805223&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820706&mf=04&src=wd
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c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Div. 
e. Hammond Valve. 
f. Milwaukee Valve Company. 
g. NIBCO Inc. 
h. Red-White Valve Corp. 
i. <Insert manufacturer's name>. 

3. Standard:  MSS SP-110 for two-piece, copper-alloy ball valves. 
4. Pressure Rating:  400-psig minimum CWP. 
5. Size:  NPS 2 or smaller. 
6. Body:  Copper alloy. 
7. Port:  Standard or full port. 
8. Ball:  Chrome-plated brass. 
9. Seats and Seals:  Replaceable. 
10. End Connections:  Solder joint or threaded. 
11. Handle:  Vinyl-covered steel with memory-setting device. 

2.6 HOSE BIBBS 

A. Hose Bibbs: 
1. Standard:  ASME A112.18.1 for sediment faucets. 
2. Body Material:  Bronze. 
3. Seat:  Bronze, replaceable. 
4. Supply Connections:  NPS 1/2 or NPS 3/4 threaded or solder-joint inlet. 
5. Outlet Connection:  Garden-hose thread complying with ASME B1.20.7. 
6. Pressure Rating:  125 psig. 

2.7 WALL HYDRANTS 

A. Nonfreeze Wall Hydrants <Insert drawing designation if any>: 
1. Standard:  ASME A112.21.3M for concealed-outlet, self-draining wall 

hydrants. 
2. Pressure Rating:  125 psig. 
3. Operation:  Loose key. 
4. Casing and Operating Rod:  Of length required to match wall thickness.  

Include wall clamp. 
5. Inlet:  NPS 3/4 or NPS 1. 
6. Outlet:  Concealed, with integral vacuum breaker and garden-hose thread 

complying with ASME B1.20.7. 
7. Box:  Deep, flush mounted with cover. 
8. Box and Cover Finish:  [Polished nickel bronze] [Chrome plated] <Insert 

finish>. 
9. Outlet:  Exposed, with integral vacuum breaker and garden-hose thread 

complying with ASME B1.20.7. 
10. Nozzle and Wall-Plate Finish:  [Polished nickel bronze] [Rough bronze] 

<Insert finish>. 
11. Operating Keys(s):  One with each wall hydrant. 

http://www.specagent.com/LookUp/?uid=123456820708&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820711&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805224&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805225&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805226&mf=04&src=wd
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2.8 WATER-HAMMER ARRESTERS 

A. Water-Hammer Arresters <Insert drawing designation if any>: 
1. Manufacturers:  Subject to compliance with requirements, [provide products 

by the following] [provide products by one of the following] [available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following]: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide 
or comparable product by one of the following: 
a. AMTROL, Inc. 
b. Josam Company. 
c. MIFAB, Inc. 
d. Precision Plumbing Products, Inc. 
e. Sioux Chief Manufacturing Company, Inc. 
f. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
g. Tyler Pipe; Wade Div. 
h. Watts Drainage Products. 
i. Zurn Industries, LLC; Plumbing Products Group; Specification Drainage 

Products. 
j. <Insert manufacturer's name>. 

3. Standard:  ASSE 1010 or PDI-WH 201. 
4. Type:  [Metal bellows] [Copper tube with piston]. 
5. Size:  ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through 

F. 

2.9 TRAP-SEAL PRIMER DEVICE 

A. Supply-Type, Trap-Seal Primer device: 
1. Manufacturers:  Subject to compliance with requirements, [provide products 

by the following] [provide products by one of the following] [available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following]: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide 
comparable product by one of the following: 
a. MIFAB, Inc. 
b. Precision Plumbing Products, Inc. 
c. Sioux Chief Manufacturing Company, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator 

Company. 
f. <Insert manufacturer's name>. 

3. Standard:  ASSE 1018. 
4. Pressure Rating:  125 psig minimum. 
5. Body:  Bronze. 
6. Inlet and Outlet Connections:  NPS 1/2 threaded, union, or solder joint. 
7. Gravity Drain Outlet Connection:  NPS 1/2 threaded or solder joint. 
8. Finish:  Chrome plated, or rough bronze for units used with pipe or tube that 

is not chrome finished. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install backflow preventers in each water supply to mechanical equipment and 
systems and to other equipment and water systems that may be sources of 
contamination.  Comply with authorities having jurisdiction. 
1. Locate backflow preventers in same room as connected equipment or system. 
2. Install drain for backflow preventers with atmospheric-vent drain connection 

with air-gap fitting, fixed air-gap fitting, or equivalent positive pipe separation 
of at least two pipe diameters in drain piping and pipe-to-floor drain.  Locate 
air-gap device attached to or under backflow preventer.  Simple air breaks 
are unacceptable for this application. 

3. Do not install bypass piping around backflow preventers. 

B. Install balancing valves in locations where they can easily be adjusted. 

C. Install temperature-actuated, water mixing valves with check stops or shutoff 
valves on inlets and with shutoff valve on outlet. 
1. Install cabinet-type units recessed in or surface mounted on wall as specified. 

D. Set nonfreeze, nondraining-type post hydrants in concrete or pavement. 

E. Set freeze-resistant yard hydrants with riser pipe in concrete or pavement.  Do not 
encase canister in concrete. 

F. Install water-hammer arresters in water piping according to PDI-WH 201. 

G. Install supply-type, trap-seal primer valves with outlet piping pitched down toward 
drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet 
fitting.  Adjust valve for proper flow. 

H. Install drainage-type, trap-seal primer valves as lavatory trap with outlet piping 
pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain 
body, trap, or inlet fitting. 

3.2 CONNECTIONS 

A. Comply with requirements for ground equipment in Section 260526 "Grounding and 
Bonding for Electrical Systems." 

B. Fire-retardant-treated-wood blocking is specified in Section 260519 "Low-Voltage 
Electrical Power Conductors and Cables" for electrical connections. 

3.3 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 
1. Test each [pressure vacuum breaker] [reduced-pressure-principle backflow 

preventer] [double-check, backflow-prevention assembly] [and] [double-
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check, detector-assembly backflow preventer] <Insert type> according to 
authorities having jurisdiction and the device's reference standard. 

B. Domestic water piping specialties will be considered defective if they do not pass 
tests and inspections. 

C. Prepare test and inspection reports. 

3.4 ADJUSTING 

A. Set field-adjustable pressure set points of water pressure-reducing valves. 

B. Set field-adjustable flow set points of balancing valves. 

C. Set field-adjustable temperature set points of temperature-actuated, water mixing 
valves. 

END OF SECTION 22 11 19 
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SECTION 22 13 16  
SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Pipe, tube, and fittings. 
2. Specialty pipe fittings. 

1.2 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Soil, waste, and vent piping and support and installation 
shall withstand the effects of earthquake motions determined according to 
ASCE/SEI 7. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. LEED Submittals: 
1. Product Data for Credit IEQ 4.1:  For solvent cements and adhesive primers, 

documentation including printed statement of VOC content. 
2. Laboratory Test Reports for Credit IEQ 4:  For solvent cements and adhesive 

primers, documentation indicating that products comply with the testing and 
product requirements of the California Department of Health Services' 
"Standard Practice for the Testing of Volatile Organic Emissions from Various 
Sources Using Small-Scale Environmental Chambers." 

1.4 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Certificates:  For waste and vent piping, 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. Detailed description of piping anchorage devices on which the certification is 

based and their installation requirements. 

B. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing 
agency. 
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B. Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related 
Materials," for plastic piping components.  Include marking with "NSF-dwv" for 
plastic drain, waste, and vent piping and "NSF-sewer" for plastic sewer piping. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, 
fitting materials, and joining methods for specific services, service locations, and 
pipe sizes. 

2.2 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 74, class. 

B. Gaskets:  ASTM C 564, rubber. 

2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 

B. CISPI, Hubless-Piping Couplings: 
1. Manufacturers:  Subject to compliance with requirements, provide products 

by one of the following 
a. ANACO-Husky. 
b. Dallas Specialty & Mfg. Co. 
c. Fernco Inc. 
d. Matco-Norca, Inc. 
e. MIFAB, Inc. 
f. Mission Rubber Company; a division of MCP Industries, Inc. 
g. Stant. 
h. Tyler Pipe. 
i. <Insert manufacturer's name>. 

2. Standards:  ASTM C 1277 and CISPI 310. 
3. Description:  Stainless-steel corrugated shield with stainless-steel bands and 

tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe 
stop. 

C. Heavy-Duty, Hubless-Piping Couplings: 
1. Manufacturers:  Subject to compliance with requirements, provide products 

by one of the following: 
a. ANACO-Husky. 
b. Clamp-All Corp. 
c. Dallas Specialty & Mfg. Co. 
d. MIFAB, Inc. 
e. Mission Rubber Company; a division of MCP Industries, Inc. 
f. Stant. 
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g. Tyler Pipe. 
h. <Insert manufacturer's name>. 

2. Standards:  ASTM C 1277 and ASTM C 1540. 
3. Description:  Stainless-steel shield with stainless-steel bands and tightening 

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

2.4 COPPER TUBE AND FITTINGS 

A. Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper. 

B. Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought 
copper, solder-joint fittings. 

C. Copper Flanges:  ASME B16.24, Class 150, cast copper with solder-joint end. 
1. Flange Gasket Materials:  ASME B16.21, full-face, flat, nonmetallic, asbestos-

free, 1/8-inch maximum thickness unless thickness or specific material is 
indicated. 

2. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise 
indicated. 

D. Solder:  ASTM B 32, lead free with ASTM B 813, water-flushable flux. 

2.5 ABS PIPE AND FITTINGS 

A. Solid-Wall ABS Pipe:  ASTM D 2661, Schedule 40. 

B. Cellular-Core ABS Pipe:  ASTM F 628, Schedule 40. 

C. ABS Socket Fittings:  ASTM D 2661, made to ASTM D 3311, drain, waste, and vent 
patterns. 

D. Solvent Cement:  ASTM D 2235. 
1. ABS solvent cement shall have a VOC content of 325 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
2. Solvent cement shall comply with the testing and product requirements of the 

California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

2.6 PVC PIPE AND FITTINGS 

A. Solid-Wall PVC Pipe:  ASTM D 2665, drain, waste, and vent. 

B. Cellular-Core PVC Pipe:  ASTM F 891, Schedule 40. 

C. PVC Socket Fittings:  ASTM D 2665, made to ASTM D 3311, drain, waste, and vent 
patterns and to fit Schedule 40 pipe. 

D. Adhesive Primer:  ASTM F 656. 
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1. Adhesive primer shall have a VOC content of 550 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive primer shall comply with the testing and product requirements of 
the California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

E. Solvent Cement:  ASTM D 2564. 
1. PVC solvent cement shall have a VOC content of 510 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
2. Solvent cement shall comply with the testing and product requirements of the 

California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

2.7 SPECIALTY PIPE FITTINGS 

A. Transition Couplings: 
1. General Requirements:  Fitting or device for joining piping with small 

differences in OD's or of different materials.  Include end connections same 
size as and compatible with pipes to be joined. 

2. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified 
piping system fitting. 

3. Unshielded, Nonpressure Transition Couplings: 
a. Manufacturers:  Subject to compliance with requirements, provide 

products by one of the following: 
1) Dallas Specialty & Mfg. Co. 
2) Fernco Inc. 
3) Mission Rubber Company; a division of MCP Industries, Inc. 
4) Plastic Oddities; a division of Diverse Corporate Technologies, Inc. 
5) <Insert manufacturer's name>. 

b. Standard:  ASTM C 1173. 
c. Description:  Elastomeric, sleeve-type, reducing or transition pattern.  

Include shear ring and corrosion-resistant-metal tension band and 
tightening mechanism on each end. 

d. Sleeve Materials: 
1) For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 
2) For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, 

PVC. 
3) For Dissimilar Pipes:  ASTM D 5926, PVC or other material 

compatible with pipe materials being joined. 
4. Shielded, Nonpressure Transition Couplings: 

a. Manufacturers:  Subject to compliance with requirements, provide 
products by one of the following: 
1) Cascade Waterworks Mfg. Co. 
2) Mission Rubber Company; a division of MCP Industries, Inc. 
3) <Insert manufacturer's name>. 

b. Standard:  ASTM C 1460. 
c. Description:  Elastomeric or rubber sleeve with full-length, corrosion-

resistant outer shield and corrosion-resistant-metal tension band and 
tightening mechanism on each end. 
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PART 3 - EXECUTION 

3.1 EARTH MOVING 

A. Comply with requirements for excavating, trenching, and backfilling specified in 
Section 312000 "Earth Moving." 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and 
arrangement of piping systems.  Indicated locations and arrangements were used 
to size pipe and calculate friction loss, expansion, pump sizing, and other design 
considerations.  Install piping as indicated unless deviations to layout are approved 
on coordination drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in 
equipment rooms and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service 
areas at right angles or parallel to building walls.  Diagonal runs are prohibited 
unless specifically indicated otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal. 

E. Install piping at indicated slopes. 

F. Install piping free of sags and bends. 

G. Install fittings for changes in direction and branch connections. 

H. Install seismic restraints on piping.  Comply with requirements for seismic-restraint 
devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing 
Piping and Equipment." 

I. Make changes in direction for soil and waste drainage and vent piping using 
appropriate branches, bends, and long-sweep bends.  Sanitary tees and short-
sweep 1/4 bends may be used on vertical stacks if change in direction of flow is 
from horizontal to vertical.  Use long-turn, double Y-branch and 1/8-bend fittings if 
two fixtures are installed back to back or side by side with common drain pipe.  
Straight tees, elbows, and crosses may be used on vent lines.  Do not change 
direction of flow more than 90 degrees.  Use proper size of standard increasers and 
reducers if pipes of different sizes are connected.  Reducing size of drainage piping 
in direction of flow is prohibited. 

J. Lay buried building drainage piping beginning at low point of each system.  Install 
true to grades and alignment indicated, with unbroken continuity of invert.  Place 
hub ends of piping upstream.  Install required gaskets according to manufacturer's 
written instructions for use of lubricants, cements, and other installation 
requirements.  Maintain swab in piping and pull past each joint as completed. 
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K. Install soil and waste drainage and vent piping at the following minimum slopes 
unless otherwise indicated: 
1. Building Sanitary Drain:  2 percent downward in direction of flow for piping 

NPS 3 and smaller; 1 percent downward in direction of flow for piping NPS 4 
and larger. 

2. Horizontal Sanitary Drainage Piping:2 percent downward in direction of flow. 
3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent 

stack. 

L. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings 
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

M. Install aboveground copper tubing according to CDA's "Copper Tube Handbook." 

N. Install aboveground ABS piping according to ASTM D 2661. 

O. Install aboveground PVC piping according to ASTM D 2665. 

P. Plumbing Specialties: 
1. Install backwater valves in sanitary waste gravity-flow piping.  Comply with 

requirements for backwater valves specified in Section 221319 "Sanitary 
Waste Piping Specialties." 

2. Install cleanouts at grade and extend to where building sanitary drains 
connect to building sanitary sewers in sanitary drainage gravity-flow piping.  
Comply with requirements for cleanouts specified in Section 221319 "Sanitary 
Waste Piping Specialties." 

3. Install drains in sanitary drainage gravity-flow piping.  Comply with 
requirements for drains specified in Section 221319 "Sanitary Waste Piping 
Specialties." 

Q. Do not enclose, cover, or put piping into operation until it is inspected and 
approved by authorities having jurisdiction. 

R. Install sleeves for piping penetrations of walls, ceilings, and floors.   

S. Install sleeve seals for piping penetrations of concrete walls and slabs.  

T. Install escutcheons for piping penetrations of walls, ceilings, and floors.   

3.3 JOINT CONSTRUCTION 

A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's 
"Cast Iron Soil Pipe and Fittings Handbook" for compression joints. 

B. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron 
Soil Pipe and Fittings Handbook" for hubless-piping coupling joints. 

C. Join copper tube and fittings with soldered joints according to ASTM B 828.  Use 
ASTM B 813, water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder. 
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D. Flanged Joints:  Align bolt holes.  Select appropriate gasket material, size, type, 
and thickness.  Install gasket concentrically positioned.  Use suitable lubricants on 
bolt threads.  Torque bolts in cross pattern. 

E. Plastic, Nonpressure-Piping, Solvent-Cement Joints:  Clean and dry joining 
surfaces.  Join pipe and fittings according to the following: 
1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and 

solvent cements. 
2. ABS Piping:  Join according to ASTM D 2235 and ASTM D 2661 Appendixes. 
3. PVC Piping:  Join according to ASTM D 2855 and ASTM D 2665 Appendixes. 

3.4 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 
1. Install transition couplings at joints of piping with small differences in OD's. 
2. In Drainage Piping:  Unshielded nonpressure transition couplings. 

3.5 VALVE INSTALLATION 

A. Backwater Valves:  Install backwater valves in piping subject to backflow. 
1. Horizontal Piping:  Horizontal backwater valves.[ Use normally closed type 

unless otherwise indicated.] 
2. Floor Drains:  Drain outlet backwater valves unless drain has integral 

backwater valve. 
3. Install backwater valves in accessible locations. 
4. Comply with requirements for backwater valve specified in Section 221319 

"Sanitary Waste Piping Specialties." 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for seismic-restraint devices specified in Section 220548 
"Vibration and Seismic Controls for Plumbing Piping and Equipment." 

B. Comply with requirements for pipe hanger and support devices and installation 
specified in Section 220529 "Hangers and Supports for Plumbing Piping and 
Equipment." 
1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive 

environments. 
2. Install stainless-steel pipe hangers for horizontal piping in corrosive 

environments. 
3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive 

environments. 
4. Install stainless-steel pipe support clamps for vertical piping in corrosive 

environments. 
5. Vertical Piping:  MSS Type 8 or Type 42, clamps. 
6. Install individual, straight, horizontal piping runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls. 
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7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, 
pipe rolls.  Support pipe rolls on trapeze. 

8. Base of Vertical Piping:  MSS Type 52, spring hangers. 

C. Support horizontal piping and tubing within 12 inches of each fitting, valve, and 
coupling. 

D. Support vertical piping and tubing at base and at each floor. 

E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch 
minimum rods. 

F. Install hangers for cast-iron soil piping with the following maximum horizontal 
spacing and minimum rod diameters: 
1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod. 
2. NPS 3:  60 inches with 1/2-inch rod. 
3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod. 
4. NPS 6 and NPS 8:  60 inches with 3/4-inch rod. 
5. Spacing for 10-foot lengths may be increased to 10 feet.  Spacing for fittings 

is limited to 60 inches. 

G. Install supports for vertical cast-iron soil piping every 15 feet. 

H. Install hangers for copper tubing with the following maximum horizontal spacing 
and minimum rod diameters: 
1. NPS 1-1/4:  72 inches with 3/8-inch rod. 
2. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 
3. NPS 2-1/2:  108 inches with 1/2-inch rod. 
4. NPS 3 and NPS 5:  10 feet with 1/2-inch rod. 
5. NPS 6:  10 feet with 5/8-inch rod. 
6. NPS 8:  10 feet with 3/4-inch rod. 

I. Install supports for vertical copper tubing every 10 feet. 

J. Support piping and tubing not listed above according to MSS SP-69 and 
manufacturer's written instructions. 

3.7 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition 
fitting to join dissimilar piping materials. 

C. Connect drainage and vent piping to the following: 
1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not 

smaller than required by plumbing code. 
2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes 

indicated, but not smaller than required by authorities having jurisdiction. 
3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, 

but not smaller than required by plumbing code. 
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4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts 
with cover flush with floor. 

5. Install horizontal backwater valves [with cleanout cover flush with floor] [in 
pit with pit cover flush with floor] <Insert description>. 

6. Comply with requirements for cleanouts and drains specified in 
Section 221319 "Sanitary Waste Piping Specialties." 

7. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve if 
indicated and union for each connection.  Use flanges instead of unions for 
connections NPS 2-1/2 and larger. 

D. Where installing piping adjacent to equipment, allow space for service and 
maintenance of equipment. 

E. Make connections according to the following unless otherwise indicated: 
1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final 

connection to each piece of equipment. 
2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and 

at final connection to each piece of equipment. 

3.8 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping.  Comply with requirements for 
identification specified in Section 220553 "Identification for Plumbing Piping and 
Equipment." 

3.9 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before 
inspection must be made.  Perform tests specified below in presence of authorities 
having jurisdiction. 
1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or 

closing-in after roughing-in and before setting fixtures. 
2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction 

to observe tests specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or 
inspection, make required corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having 
jurisdiction. 

D. Test sanitary drainage and vent piping according to procedures of authorities 
having jurisdiction or, in absence of published procedures, as follows: 
1. Test for leaks and defects in new piping and parts of existing piping that have 

been altered, extended, or repaired.  If testing is performed in segments, 
submit separate report for each test, complete with diagram of portion of 
piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced 
drainage and vent piping until it has been tested and approved.  Expose work 
that was covered or concealed before it was tested. 
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3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping except 
outside leaders on completion of roughing-in.  Close openings in piping 
system and fill with water to point of overflow, but not less than 10-foot head 
of water.  From 15 minutes before inspection starts to completion of 
inspection, water level must not drop.  Inspect joints for leaks. 

4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and 
traps filled with water, test connections and prove they are gastight and 
watertight.  Plug vent-stack openings on roof and building drains where they 
leave building.  Introduce air into piping system equal to pressure of 1-inch 
wg.  Use U-tube or manometer inserted in trap of water closet to measure 
this pressure.  Air pressure must remain constant without introducing 
additional air throughout period of inspection.  Inspect plumbing fixture 
connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion 
thereof, until satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.10 CLEANING AND PROTECTION 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt 
and debris and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

3.11 PIPING SCHEDULE 

A. Flanges and unions may be used on aboveground pressure piping unless otherwise 
indicated. 

B. Aboveground, soil and waste piping NPS 4 and smaller shall be any of the 
following: 
1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and 

coupled joints. 
3. Copper DWV tube, copper drainage fittings, and soldered joints. 
4. Solid-wall ABS pipe, ABS socket fittings, and solvent-cemented joints. 
5. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
6. Dissimilar Pipe-Material Couplings:  Unshielded, nonpressure transition 

couplings. 

C. Aboveground, vent piping NPS 4 and smaller shall be any of the following: 
1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and 

coupled joints. 
3. Copper DWV tube, copper drainage fittings, and soldered joints. 
4. Solid-wall ABS pipe, ABS socket fittings, and solvent-cemented joints. 
5. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
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6. Dissimilar Pipe-Material Couplings:  Unshielded, nonpressure transition 
couplings. 

D. Underground, soil, waste, and vent piping NPS 4 and smaller shall be any of the 
following: 
1. Service class, cast-iron soil piping; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; CISPI, cast-iron hubless-piping 

couplings; and coupled joints. 
3. Solid-wall  ABS pipe, ABS socket fittings, and solvent-cemented joints. 
4. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
5. Dissimilar Pipe-Material Couplings:  Unshielded, nonpressure transition 

couplings. 

E. Underground, soil and waste piping NPS 5 and larger shall be and of the following: 
1. Service class, cast-iron soil piping; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; CISPI, cast-iron hubless-piping 

couplings; coupled joints. 
3. Solid-wall PVC pipe; PVC socket fittings; and solvent-cemented joints. 
4. Dissimilar Pipe-Material Couplings:  Unshielded, nonpressure transition 

couplings. 

END OF SECTION 22 13 16 
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SECTION 22 13 19 
SANITARY WASTE PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Backwater valves. 
2. Cleanouts. 
3. Floor drains. 
4. Roof flashing assemblies. 
5. Miscellaneous sanitary drainage piping specialties. 
6. Flashing materials. 
7. Grease interceptors. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, 
operating characteristics, and accessories for grease interceptors. 

1.3 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified 
testing agency. 

PART 2 - PRODUCTS 

2.1 CLEANOUTS 

A. Exposed Cast-Iron Cleanouts 

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

2. Basis-of-Design Product:  Subject to compliance with requirements, provide 
or comparable product by one of the following: 

a. Josam Company. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co. 
d. Tyler Pipe. 
e. Watts Drainage Products. 
f. Zurn Plumbing Products Group. 

3. Standard:  ASME A112.36.2M for cast iron for cleanout test tee. 
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4. Size:  Same as connected drainage piping 
5. Body Material:  Hub-and-spigot, cast-iron soil pipe T-branch as required to 

match connected piping. 
6. Closure: Countersunk, brass plug. 
7. Closure Plug Size:  Same as or not more than one size smaller than cleanout 

size. 

B. Cast-Iron Floor Cleanouts: 

1. Manufacturers:  Subject to compliance with requirements, provide products 
by the following: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide 
comparable product by one of the following: 

a. Josam Company; Josam Div. 
b. Oatey. 
c. Sioux Chief Manufacturing Company, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Zurn Plumbing Products Group; Light Commercial Operation. 
h. Zurn Plumbing Products Group; Specification Drainage Operation. 

3. Standard:  ASME A112.36.2M for adjustable housing cleanout. 
4. Size:  Same as connected branch. 
5. Type:  adjustable housing. 
6. Body or Ferrule:  Cast iron. 
7. Clamping Device:  Not required. 
8. Outlet Connection:  Threaded. 
9. Closure:  Brass plug with straight threads and gasket. 
10. Adjustable Housing Material:  Cast iron with threads 
11. Frame and Cover Material and Finish:  Nickel-bronze, copper alloy. 
12. Frame and Cover Shape:  Round. 
13. Top Loading Classification:  Light  Duty. 
14. Riser:  ASTM A 74, service class, cast-iron drainage pipe fitting and riser to 

cleanout. 

C. Cast-Iron Wall Cleanouts: 

1. Manufacturers:  Subject to compliance with requirements, provide products 
by the following: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide 
comparable product by one of the following: 

a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Tyler Pipe; Wade Div. 
e. Watts Drainage Products Inc. 
f. Zurn Plumbing Products Group; Specification Drainage Operation. 

3. Standard:  ASME A112.36.2M.  Include wall access. 
4. Size:  Same as connected drainage piping. 
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5. Body:  Hub-and-spigot, cast-iron soil pipe T-branch as required to match 
connected piping. 

6. Closure:  Countersunk, brass plug. 
7. Closure Plug Size:  Same as or not more than one size smaller than cleanout 

size. 
8. Wall Access:  Round, flat, chrome-plated brass or stainless-steel cover plate 

with screw. 
9. Wall Access:  Round, nickel-bronze wall-installation frame and cover. 

2.2 FLOOR DRAINS 

A. Cast-Iron Floor Drains: 

1. Manufacturers:  Subject to compliance with requirements, provide products 
by the following: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide 
comparable product by one of the following: 

a. Commercial Enameling Co. 
b. Josam Company; Josam Div. 
c. MIFAB, Inc. 
d. Prier Products, Inc. 
e. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
f. Tyler Pipe; Wade Div. 
g. Watts Drainage Products Inc. 
h. Zurn Plumbing Products Group; Light Commercial Operation. 
i. Zurn Plumbing Products Group; Specification Drainage Operation. 

2.3 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES 

A. Deep-Seal Traps: 

1. Description:  Cast-iron or bronze casting, with inlet and outlet matching 
connected piping and cleanout trap-seal primer valve connection. 

2. Size:  Same as connected waste piping. 

a. NPS 2:  4-inch-minimum water seal. 
b. NPS 2-1/2 and Larger:  5-inch-minimum water seal. 

B. Floor-Drain, Trap-Seal Primer Fittings: 

1. Description:  Cast iron, with threaded inlet and threaded or spigot outlet, and 
trap-seal primer valve connection. 

2. Size:  Same as floor drain outlet with NPS 1/2 side inlet. 

2.4 FLASHING MATERIALS 

A. Lead Sheet:  ASTM B 749, Type L51121, copper bearing, with the following 
minimum weights and thicknesses, unless otherwise indicated: 
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1. General Use:  4.0-lb/sq. ft., 0.0625-inch thickness. 
2. Vent Pipe Flashing:  3.0-lb/sq. ft., 0.0469-inch thickness. 
3. Burning:  6-lb/sq. ft., 0.0938-inch thickness. 

B. Fasteners:  Metal compatible with material and substrate being fastened. 

C. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar 
accessory units required for installation; matching or compatible with material 
being installed. 

D. Solder:  ASTM B 32, lead-free alloy. 

E. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install backwater valves in building drain piping.  For interior installation, provide 
cleanout deck plate flush with floor and centered over backwater valve cover, and 
of adequate size to remove valve cover for servicing. 

B. Install cleanouts in aboveground piping and building drain piping according to the 
following, unless otherwise indicated: 

1. Size same as drainage piping up to NPS 4.  Use NPS 4 for larger drainage 
piping unless larger cleanout is indicated. 

2. Locate at each change in direction of piping greater than 45 degrees. 
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 

feet for larger piping. 
4. Locate at base of each vertical soil and waste stack. 

C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush 
with finished floor. 

D. For cleanouts located in concealed piping, install cleanout wall access covers, of 
types indicated, with frame and cover flush with finished wall. 

E. Install floor drains at low points of surface areas to be drained.  Set grates of drains 
flush with finished floor, unless otherwise indicated. 

1. Position floor drains for easy access and maintenance. 
2. Set floor drains below elevation of surrounding finished floor to allow floor 

drainage.  Set with grates depressed according to the following drainage area 
radii: 

a. Radius, 30 Inches or Less:  Equivalent to 1 percent slope, but not less 
than 1/4-inch total depression. 

b. Radius, 30 to 60 Inches:  Equivalent to 1 percent slope. 
c. Radius, 60 Inches or Larger:  Equivalent to 1 percent slope, but not 

greater than 1-inch total depression. 
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3. Install floor-drain flashing collar or flange so no leakage occurs between drain 
and adjoining flooring.  Maintain integrity of waterproof membranes where 
penetrated. 

4. Install individual traps for floor drains connected to sanitary building drain, 
unless otherwise indicated. 

F. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend 
through roof. 

G. Install flashing fittings on sanitary stack vents and vent stacks that extend through 
roof. 

H. Install deep-seal traps on floor drains and other waste outlets, if indicated. 

I. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-
seal primer connection. 

1. Exception:  Fitting may be omitted if trap has trap-seal primer connection. 
2. Size:  Same as floor drain inlet. 

J. Install air-gap fittings on draining-type backflow preventers and on indirect-waste 
piping discharge into sanitary drainage system. 

K. Install sleeve flashing device with each riser and stack passing through floors with 
waterproof membrane. 

L. Install vent caps on each vent pipe passing through roof. 

M. Install grease interceptors, including trapping, venting, and flow-control fitting, 
according to authorities having jurisdiction and with clear space for servicing. 

1. Above-Floor Installation:  Set unit with bottom resting on floor, unless 
otherwise indicated. 

2. Flush with Floor Installation:  Set unit and extension, if required, with cover 
flush with finished floor. 

3. Recessed Floor Installation:  Set unit in receiver housing having bottom or 
cradle supports, with receiver housing cover flush with finished floor. 

4. Install cleanout immediately downstream from interceptors not having 
integral cleanout on outlet. 

N. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes 
unless trap is indicated. 

3.2 CONNECTIONS 

A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for 
piping installation requirements.  Drawings indicate general arrangement of piping, 
fittings, and specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 
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C. Grease Interceptors:  Connect inlet and outlet to unit, and connect flow-control 
fitting and vent to unit inlet piping.  Install valve on outlet of automatic drawoff-
type unit. 

3.3 FLASHING INSTALLATION 

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage 
shapes are required.  Join flashing according to the following if required: 

1. Lead Sheets:  Burn joints of lead sheets 6.0-lb/sq. ft., 0.0938-inch thickness 
or thicker.  Solder joints of lead sheets 4.0-lb/sq. ft., 0.0625-inch thickness or 
thinner. 

B. Install sheet flashing on pipes, sleeves, and specialties passing through or 
embedded in floors and roofs with waterproof membrane. 

1. Pipe Flashing:  Sleeve type, matching pipe size, with minimum length of 10 
inches, and skirt or flange extending at least 8 inches around pipe. 

2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 8 inches 
around sleeve. 

3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at 
least 8 inches around specialty. 

C. Set flashing on floors and roofs in solid coating of bituminous cement. 

D. Secure flashing into sleeve and specialty clamping ring or device. 

E. Install flashing for piping passing through roofs with counterflashing or 
commercially made flashing fittings, according to Section 076200 "Sheet Metal 
Flashing and Trim." 

F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or 
secure flashing into cast-iron sleeve having calking recess. 

3.4 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment 
nameplate or sign on or near each grease interceptor. 

B. Distinguish among multiple units, inform operator of operational requirements, 
indicate safety and emergency precautions, and warn of hazards and improper 
operations, in addition to identifying unit.  Nameplates and signs are specified in 
Section 220553 "Identification for Plumbing Piping and Equipment." 

3.5 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or 
debris and to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 
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END OF SECTION 22 13 19 
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SECTION 230713 
DUCT INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes insulating the following duct services: 

1. Indoor, supply and outdoor air. 
2. Indoor, return. 
3. Indoor, exhaust between isolation damper and penetration of building 

exterior. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Surface-Burning Characteristics:  For insulation and related materials, as 
determined by testing identical products according to ASTM E 84, by a testing 
agency acceptable to authorities having jurisdiction.  Factory label insulation and 
jacket materials and adhesive, mastic, tapes, and cement material containers, with 
appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-
developed index of 50 or less. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and 
Plenum Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum 
Insulation Schedule" articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride 
content of less than 50 ppm when tested according to ASTM C 871. 
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D. Insulation materials for use on austenitic stainless steel shall be qualified as 
acceptable according to ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the 
manufacturing process. 

F. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a 
thermosetting resin.  Comply with ASTM C 553, Type II and ASTM C 1290, Type III 
with factory-applied FSK or FSP jacket.  Factory-applied jacket requirements are 
specified in "Factory-Applied Jackets" Article. 

1. Products:  Subject to compliance with requirements, provide one of the 
following: 

a. CertainTeed Corp.; SoftTouch Duct Wrap. 
b. Johns Manville; Microlite. 
c. Knauf Insulation; Friendly Feel Duct Wrap. 
d. Manson Insulation Inc.; Alley Wrap. 
e. Owens Corning; SOFTR All-Service Duct Wrap. 

2.2 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and 
for bonding insulation to itself and to surfaces to be insulated unless otherwise 
indicated. 

B. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products:  Subject to compliance with requirements, provide one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. 
Fuller Company; CP-127. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; 85-60/85-70. 
d. Mon-Eco Industries, Inc.; 22-25. 

C. ASJ Adhesive, and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, 
Grade A for bonding insulation jacket lap seams and joints. 

1. Products:  Subject to compliance with requirements, provide one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. 
Fuller Company; CP-82. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; 85-50. 
d. Mon-Eco Industries, Inc.; 22-25. 
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2.3 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; 
comply with MIL-PRF-19565C, Type II. 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below ambient 
services. 

1. Products:  Subject to compliance with requirements, provide one of the 
following: 

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 
Fuller Company; 30-80/30-90. 

b. Vimasco Corporation; 749. 

2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-
mil dry film thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F. 
4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by 

weight. 
5. Color:  White. 

C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above 
ambient services. 

1. Products:  Subject to compliance with requirements, provide one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. 
Fuller Company; CP-10. 

b. Eagle Bridges - Marathon Industries; 550. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; 46-50. 
d. Mon-Eco Industries, Inc.; 55-50. 
e. Vimasco Corporation; WC-1/WC-5. 

2. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch dry film 
thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F. 
4. Solids Content:  60 percent by volume and 66 percent by weight. 
5. Color:  White. 

2.4 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements, provide one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. 
Fuller Company; CP-76. 
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b. Eagle Bridges - Marathon Industries; 405. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; 95-44. 
d. Mon-Eco Industries, Inc.; 44-05. 

2. Materials shall be compatible with insulation materials, jackets, and 
substrates. 

3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F. 
5. Color:  Aluminum. 

2.5 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various 
applications.  When factory-applied jackets are indicated, comply with the 
following: 

 
1. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper 

backing; complying with ASTM C 1136, Type II. 
2. FSP Jacket:  Aluminum-foil, fiberglass-reinforced scrim with polyethylene 

backing; complying with ASTM C 1136, Type II. 

2.6 FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Polyester Fabric:  Approximately 1 oz./sq. yd. with a thread count of 10 
strands by 10 strands/sq. in., in a Leno weave, for ducts. 

1. Products:  Subject to compliance with requirements, available products that 
may be incorporated into the Work include, but are not limited to, the 
following: 

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 
Fuller Company; Mast-A-Fab. 

b. Vimasco Corporation; Elastafab 894. 

2.7 TAPES 

A. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with 
acrylic adhesive; complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, provide one of the 
following: 

a. ABI, Ideal Tape Division; 491 AWF FSK. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 
c. Compac Corporation; 110 and 111. 
d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ. 

2. Width:  3 inches. 
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3. Thickness:  6.5 mils. 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

2.8 SECUREMENTS 

A. Aluminum Bands:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 
0.020 inch thick, 1/2 inch wide with wing seal or closed seal. 

1. Products:  Subject to compliance with requirements, available products that 
may be incorporated into the Work include, but are not limited to, the 
following: 

a. ITW Insulation Systems; Gerrard Strapping and Seals. 
b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs. 

B. Insulation Pins and Hangers: 

1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate 
welded to projecting spindle that is capable of holding insulation, of thickness 
indicated, securely in position indicated when self-locking washer is in place.  
Comply with the following requirements: 

a. Products:  Subject to compliance with requirements, available products 
that may be incorporated into the Work include, but are not limited to, 
the following: 

1) AGM Industries, Inc.; Tactoo Perforated Base Insul-Hangers. 
2) GEMCO; Perforated Base. 
3) Midwest Fasteners, Inc.; Spindle. 

b. Baseplate:  Perforated, galvanized carbon-steel sheet, 0.030 inch thick 
by 2 inches square. 

c. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 
0.106-inch- diameter shank, length to suit depth of insulation indicated. 

d. Adhesive:  Recommended by hanger manufacturer.  Product with 
demonstrated capability to bond insulation hanger securely to 
substrates indicated without damaging insulation, hangers, and 
substrates. 

2. Self-Sticking-Base Insulation Hangers:  Baseplate welded to projecting 
spindle that is capable of holding insulation, of thickness indicated, securely in 
position indicated when self-locking washer is in place.  Comply with the 
following requirements: 

a. Products:  Subject to compliance with requirements, provide one of the 
following: 

1) AGM Industries, Inc.; Tactoo Self-Adhering Insul-Hangers. 
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2) GEMCO; Peel & Press. 
3) Midwest Fasteners, Inc.; Self Stick. 

b. Baseplate:  Galvanized carbon-steel sheet, 0.030 inch thick by 2 
inchessquare. 

c. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 
0.106-inch-diameter shank, length to suit depth of insulation indicated. 

d. Adhesive-backed base with a peel-off protective cover. 

3. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch-
thick, galvanized-steel sheet, with beveled edge sized as required to hold 
insulation securely in place but not less than 1-1/2 inches in diameter. 

a. Products:  Subject to compliance with requirements, available products 
that may be incorporated into the Work include, but are not limited to, 
the following: 

1) AGM Industries, Inc.; RC-150. 
2) GEMCO; R-150. 
3) Midwest Fasteners, Inc.; WA-150. 
4) Nelson Stud Welding; Speed Clips. 

b. Protect ends with capped self-locking washers incorporating a spring 
steel insert to ensure permanent retention of cap in exposed locations. 

C. Staples:  Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless 
steel or Monel. 

D. Wire:  0.080-inch nickel-copper alloy. 

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. C & F Wire. 

2.9 CORNER ANGLES 

A. Aluminum Corner Angles:  0.040 inch thick, minimum 1 by 1 inch, aluminum 
according to ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove 
materials that will adversely affect insulation application. 
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3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and 
even surfaces; free of voids throughout the length of ducts and fittings. 

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses 
required for each item of duct system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  
Install accessories that do not corrode, soften, or otherwise attack insulation or 
jacket in either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints.  Bond seams and 
joints with adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation 
at hangers, supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor 
attachments. 

2. For insulation application where vapor barriers are indicated, extend 
insulation on anchor legs from point of attachment to supported item to point 
of attachment to structure.  Taper and seal ends at attachment to structure 
with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal 
insulation to insulation inserts with adhesive or sealing compound 
recommended by insulation material manufacturer. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage 
rate and wet and dry film thicknesses. 

K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch-wide strips, of same material as 

insulation jacket.  Secure strips with adhesive and outward clinching staples 
along both edges of strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Clean and dry 
surface to receive self-sealing lap.  Staple laps with outward clinching staples 
along edge at 2 inches o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 
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4. Cover joints and seams with tape, according to insulation material 
manufacturer's written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and 
joints and at ends adjacent to duct flanges and fittings. 

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of 
its nominal thickness. 

M. Finish installation with systems at operating conditions.  Repair joint separations 
and cracking due to thermal movement. 

N. Repair damaged insulation facings by applying same facing material over damaged 
areas.  Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, 
and seal patches similar to butt joints. 

3.3 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through 
roof penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above 

roof surface and seal with joint sealant.  For applications requiring indoor and 
outdoor insulation, install insulation for outdoor applications tightly joined to 
indoor insulation ends.  Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches 
below top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside 

wall surface and seal with joint sealant.  For applications requiring indoor and 
outdoor insulation, install insulation for outdoor applications tightly joined to 
indoor insulation ends.  Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall 
flashing at least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire 
Rated):  Install insulation continuously through walls and partitions. 

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Terminate 
insulation at fire damper sleeves for fire-rated wall and partition penetrations.  
Externally insulate damper sleeves to match adjacent insulation and overlap duct 
insulation at least 2 inches. 

1. Comply with requirements in Section 078413 "Penetration Firestopping" for 
firestopping and fire-resistive joint sealers. 
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E. Insulation Installation at Floor Penetrations: 

1. Duct:  For penetrations through fire-rated assemblies, terminate insulation at 
fire damper sleeves and externally insulate damper sleeve beyond floor to 
match adjacent duct insulation.  Overlap damper sleeve and duct insulation at 
least 2 inches. 

2. Seal penetrations through fire-rated assemblies.  Comply with requirements 
in Section 078413 "Penetration Firestopping." 

3.4 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and 
insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates 
per unit area, for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings 
and transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-
head, capacitor-discharge-weld pins on sides and bottom of horizontal ducts 
and sides of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along 
longitudinal centerline of duct.  Space 3 inches maximum from 
insulation end joints, and 16 inches o.c. 

b. On duct sides with dimensions larger than 18 inches, place pins 16 
inches o.c. each way, and 3 inches maximum from insulation joints.  
Install additional pins to hold insulation tightly against surface at cross 
bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts 
and plenums. 

d. Do not overcompress insulation during installation. 
e. Impale insulation over pins and attach speed washers. 
f. Cut excess portion of pins extending beyond speed washers or bend 

parallel with insulation surface.  Cover exposed pins and washers with 
tape matching insulation facing. 

4. For ducts and plenums with surface temperatures below ambient, install a 
continuous unbroken vapor barrier.  Create a facing lap for longitudinal seams 
and end joints with insulation by removing 2 inches from one edge and one 
end of insulation segment.  Secure laps to adjacent insulation section with 
1/2-inch outward-clinching staples, 1 inch o.c.  Install vapor barrier consisting 
of factory- or field-applied jacket, adhesive, vapor-barrier mastic, and sealant 
at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to 
maintain vapor-barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F 
at 18-foot intervals.  Vapor stops shall consist of vapor-barrier mastic 
applied in a Z-shaped pattern over insulation face, along butt end of 
insulation, and over the surface.  Cover insulation face and surface to be 
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insulated a width equal to two times the insulation thickness, but not 
less than 3 inches. 

5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and 
end joints.  At end joints, secure with steel bands spaced a maximum of 18 
inches o.c. 

6. Install insulation on rectangular duct elbows and transitions with a full 
insulation section for each surface.  Install insulation on round and flat-oval 
duct elbows with individually mitered gores cut to fit the elbow. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation 
surface with 6-inch-wide strips of same material used to insulate duct.  
Secure on alternating sides of stiffener, hanger, and flange with pins spaced 6 
inches o.c. 

3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Inspect ductwork, randomly selected by Architect, by removing field-applied 
jacket and insulation in layers in reverse order of their installation.  Extent of 
inspection shall be limited to one location(s) for each duct system defined in 
the "Duct Insulation Schedule, General" Article. 

C. All insulation applications will be considered defective Work if sample inspection 
reveals noncompliance with requirements. 

3.6 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, supply and outdoor air. 
2. Indoor, return. 
3. Indoor, exhaust between isolation damper and penetration of building 

exterior. 

B. Items Not Insulated: 

1. Fibrous-glass ducts. 
2. Metal ducts with duct liner of sufficient thickness to comply with energy code 

and ASHRAE/IESNA 90.1. 
3. Factory-insulated flexible ducts. 
4. Factory-insulated plenums and casings. 
5. Flexible connectors. 
6. Vibration-control devices. 
7. Factory-insulated access panels and doors. 
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3.7 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Supply-Air Duct and Plenum Insulation:  Mineral-fiber blanket, 2 inches thick and 
1.5-lb/cu. ft. nominal density. 

B. Return-Air Duct and Plenum Insulation:  Mineral-fiber blanket, 2 inches thick and 
1.5-lb/cu. ft. nominal density. 

C. Outdoor-Air Duct and Plenum Insulation:  Mineral-fiber blanket, 2 inches thick and 
1.5-lb/cu. ft. nominal density. 

D. Exhaust-Air Duct and Plenum Insulation:  Mineral-fiber blanket, 2 inches thick and 
1.5-lb/cu. ft. nominal density. 

END OF SECTION 23 07 13 
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SECTION 23 33 00 
AIR DUCT ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Backdraft and pressure relief dampers. 
2. Manual volume dampers. 
3. Control dampers. 
4. Flange connectors. 
5. Turning vanes. 
6. Duct-mounted access doors. 
7. Flexible connectors. 
8. Flexible ducts. 
9. Duct accessory hardware. 

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 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," 
and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning 
Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" 
for acceptable materials, material thicknesses, and duct construction methods 
unless otherwise indicated.  Sheet metal materials shall be free of pitting, seam 
marks, roller marks, stains, discolorations, and other imperfections. 

2.2 MATERIALS 

A. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation:  G60. 
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2. Exposed-Surface Finish:  Mill phosphatized. 

B. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed 
on galvanized sheet metal ducts; compatible materials for aluminum and stainless-
steel ducts. 

C. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or 
less; 3/8-inch minimum diameter for lengths longer than 36 inches. 

2.3 BACKDRAFT AND PRESSURE RELIEF DAMPERS 

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

1. Air Balance Inc.; a division of Mestek, Inc. 
2. American Warming and Ventilating; a division of Mestek, Inc. 
3. Cesco Products; a division of Mestek, Inc. 
4. Greenheck Fan Corporation. 
5. Lloyd Industries, Inc. 
6. Nailor Industries Inc. 
7. NCA Manufacturing, Inc. 
8. Pottorff. 
9. Ruskin Company. 
10. Vent Products Company, Inc. 

B. Description:  Gravity balanced. 

C. Maximum Air Velocity:  1000 fpm. 

D. Maximum System Pressure:  1-inch wg. 

E. Frame:  Hat-shaped, 0.05-inch-thick, galvanized sheet steel, with welded corners 
or mechanically attached. 

F. Blades:  Multiple single-piece blades, center pivoted, maximum 6-inch width, 
0.025-inch- thick, roll-formed aluminum with sealed edges. 

G. Blade Action:  Parallel. 

H. Blade Seals:  Vinyl foam. 

I. Blade Axles: 

1. Material: Galvanized steel. 
2. Diameter: 0.20 inch. 

J. Tie Bars and Brackets:  Galvanized steel. 

K. Return Spring:  Adjustable tension. 

L. Bearings: Steel ball or synthetic pivot bushings. 
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M. Accessories: 

1. Adjustment device to permit setting for varying differential static pressure. 
2. Counterweights and spring-assist kits for vertical airflow installations. 
3. Electric actuators. 
4. Chain pulls. 
5. Screen Mounting:  Front mounted in sleeve. 

a. Sleeve Thickness:  20 gage minimum. 
b. Sleeve Length:  6 inches minimum. 

6. Screen Mounting:  Rear mounted. 
7. Screen Material:  Galvanized steel. 
8. Screen Type:  Insect. 
9. 90-degree stops. 

2.4 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 

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

a. Air Balance Inc.; a division of Mestek, Inc. 
b. American Warming and Ventilating; a division of Mestek, Inc. 
c. Flexmaster U.S.A., Inc. 
d. McGill AirFlow LLC. 
e. Nailor Industries Inc. 
f. Pottorff. 
g. Ruskin Company. 
h. Trox USA Inc. 
i. Vent Products Company, Inc. 

2. Standard leakage rating, with linkage outside airstream. 
3. Suitable for horizontal or vertical applications. 
4. Frames: 

a. Frame:  Hat-shaped, 0.094-inch-thick, galvanized sheet steel. 
b. Mitered and welded corners. 
c. Flanges for attaching to walls and flangeless frames for installing in 

ducts. 

5. Blades: 

a. Multiple or single blade. 
b. Parallel- or opposed-blade design. 
c. Stiffen damper blades for stability. 
d. Galvanized-steel, 0.064 inch thick. 

6. Blade Axles:  Galvanized steel. 
7. Bearings: 
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a. Oil-impregnated bronze. 
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have 

axles full length of damper blades and bearings at both ends of 
operating shaft. 

8. Tie Bars and Brackets:  Galvanized steel. 

9. Provide extended shafts for the manual operated, locking quadrant, damper 
handle to clear duct wrap insulation. 

2.5 CONTROL DAMPERS 

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

1. American Warming and Ventilating; a division of Mestek, Inc. 
2. Arrow United Industries; a division of Mestek, Inc. 
3. Cesco Products; a division of Mestek, Inc. 
4. Greenheck Fan Corporation. 
5. Lloyd Industries, Inc. 
6. McGill AirFlow LLC. 
7. Metal Form Manufacturing, Inc. 
8. Nailor Industries Inc. 
9. NCA Manufacturing, Inc. 
10. Pottorff. 
11. Ruskin Company. 
12. Vent Products Company, Inc. 
13. Young Regulator Company. 

B. Frames: 

1. Hat shaped. 
2. 0.094-inch-thick, galvanized sheet steel. 
3. Mitered and welded corners. 

C. Blades: 

1. Multiple blade with maximum blade width of 6 inches. 
2. Opposed-blade design. 
3. Galvanized-steel. 
4. 0.064 inch thick single skin. 
5. Blade Edging:  Closed-cell neoprene. 
6. Blade Edging:  Inflatable seal blade edging, or replaceable rubber seals. 

D. Blade Axles:  1/2-inch-diameter; galvanized steel; blade-linkage hardware of zinc-
plated steel and brass; ends sealed against blade bearings. 

1. Operating Temperature Range:  From minus 40 to plus 200 deg F. 

E. Bearings: 
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1. Oil-impregnated bronze. 
2. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles 

full length of damper blades and bearings at both ends of operating shaft. 
3. Thrust bearings at each end of every blade. 

2.6 FLANGE CONNECTORS 

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

1. Ductmate Industries, Inc. 
2. Nexus PDQ; Division of Shilco Holdings Inc. 
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange 
connectors, gaskets, and components. 

C. Material:  Galvanized steel. 

D. Gage and Shape:  Match connecting ductwork. 

2.7 TURNING VANES 

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

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Elgen Manufacturing. 
4. METALAIRE, Inc. 
5. SEMCO Incorporated. 
6. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet 
steel; support with bars perpendicular to blades set; set into vane runners suitable 
for duct mounting. 

1. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with 
perforated faces and fibrous-glass fill. 

C. Manufactured Turning Vanes for Nonmetal Ducts:  Fabricate curved blades of resin-
bonded fiberglass with acrylic polymer coating; support with bars perpendicular to 
blades set; set into vane runners suitable for duct mounting. 

D. General Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, 
"Vane Support in Elbows." 

E. Vane Construction:  Double wall. 
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2.8 DUCT-MOUNTED ACCESS DOORS 

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

1. American Warming and Ventilating; a division of Mestek, Inc. 
2. Cesco Products; a division of Mestek, Inc. 
3. Ductmate Industries, Inc. 
4. Elgen Manufacturing. 
5. Flexmaster U.S.A., Inc. 
6. Greenheck Fan Corporation. 
7. McGill AirFlow LLC. 
8. Nailor Industries Inc. 
9. Pottorff. 
10. Ventfabrics, Inc. 
11. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct 
Access Doors and Panels," and 7-3, "Access Doors - Round Duct." 

1. Door: 

a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as indicated for 

duct pressure class. 
c. Vision panel. 
d. Hinges and Latches:  1-by-1-inch butt or piano hinge and cam latches. 
e. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 
3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches Square:  No hinges and two sash 
locks. 

b. Access Doors up to 18 Inches Square:  Two hinges and two sash locks. 
c. Access Doors up to 24 by 48 Inches:  Three hinges and two 

compression latches. 
d. Access Doors Larger Than 24 by 48 Inches:  Continuous and two 

compression latches with outside and inside handles. 

C. Pressure Relief Access Door: 

1. Door and Frame Material:  Galvanized sheet steel. 
2. Door:  Double wall with insulation fill with metal thickness applicable for duct 

pressure class. 
3. Operation:  Open outward for positive-pressure ducts and inward for 

negative-pressure ducts. 
4. Factory set at 3.0- to 8.0-inch wg. 
5. Doors close when pressures are within set-point range. 
6. Hinge:  Continuous piano. 
7. Latches:  Cam. 
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8. Seal:  Neoprene or foam rubber. 
9. Insulation Fill:  1-inch-thick, fibrous-glass or polystyrene-foam board. 

2.9 DUCT ACCESS PANEL ASSEMBLIES 

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

1. Ductmate Industries, Inc. 
2. Flame Gard, Inc. 
3. 3M. 

B. Labeled according to UL 1978 by an NRTL. 

C. Panel and Frame:  Minimum thickness 0.0528-inch carbon steel. 

D. Fasteners:  Carbon steel.  Panel fasteners shall not penetrate duct wall. 

E. Gasket:  Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated 
for minimum 2000 deg F. 

F. Minimum Pressure Rating:  10-inch wg, positive or negative. 

2.10 FLEXIBLE CONNECTORS 

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

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Elgen Manufacturing. 
4. Ventfabrics, Inc. 
5. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Materials:  Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives:  Comply with UL 181, Class 1. 

D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 3-1/2 inches wide 
attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel 
or 0.032-inch-thick aluminum sheets.  Provide metal compatible with connected 
ducts. 

E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with 
neoprene. 

1. Minimum Weight:  26 oz./sq. yd. 
2. Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling. 
3. Service Temperature:  Minus 40 to plus 200 deg F. 
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F. Outdoor System, Flexible Connector Fabric:  Glass fabric double coated with 
weatherproof, synthetic rubber resistant to UV rays and ozone. 

1. Minimum Weight:  24 oz./sq. yd.  
2. Tensile Strength:  530 lbf/inch in the warp and 440 lbf/inch in the filling. 
3. Service Temperature:  Minus 50 to plus 250 deg F. 

2.11 FLEXIBLE DUCTS 

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

1. Flexmaster U.S.A., Inc. 
2. McGill AirFlow LLC. 
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Insulated, Flexible Duct:  UL 181, Class 1, aluminum laminate and polyester film 
with latex adhesive supported by helically wound, spring-steel wire; fibrous-glass 
insulation; aluminized vapor-barrier film. 

1. Pressure Rating:  10-inch wg positive and 1.0-inch wg negative. 
2. Maximum Air Velocity:  4000 fpm. 
3. Temperature Range:  Minus 20 to plus 210 deg F. 
4. Insulation R-value:  Comply with ASHRAE/IESNA 90.1. 

C. Flexible Duct Connectors: 

1. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band 
with a worm-gear action in sizes 3 through 18 inches, to suit duct size. 

2.12 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including 
screw cap and gasket.  Size to allow insertion of pitot tube and other testing 
instruments and of length to suit duct-insulation thickness. 

B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant 
to gasoline and grease. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, 
"Fibrous Glass Duct Construction Standards," for fibrous-glass ducts. 
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B. Install duct accessories of materials suited to duct materials; use galvanized-steel 
accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories 
in stainless-steel ducts, and aluminum accessories in aluminum ducts. 

C. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as 
possible to exhaust fan unless otherwise indicated. 

D. Install volume dampers at points on supply, return, and exhaust systems where 
branches extend from larger ducts.  Where dampers are installed in ducts having 
duct liner, install dampers with hat channels of same depth as liner, and terminate 
liner with nosing at hat channel. 

1. Install steel volume dampers in steel ducts. 
2. Install aluminum volume dampers in aluminum ducts. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 

F. Install test holes at fan inlets and outlets and elsewhere as indicated. 

G. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and 
maintaining accessories and equipment at the following locations: 

1. On both sides of duct coils. 
2. Upstream and downstream from duct filters. 
3. At outdoor-air intakes and mixed-air plenums. 
4. At drain pans and seals. 
5. Downstream from manual volume dampers, control dampers, backdraft 

dampers, and equipment. 
6. At each change in direction and at maximum 50-foot spacing. 
7. Upstream and downstream from turning vanes. 
8. Upstream or downstream from duct silencers. 
9. Control devices requiring inspection. 
10. Upstream of FTU reheat coils. 
11. Elsewhere as indicated. 

H. Install access doors with swing against duct static pressure. 

I. Access Door Sizes: 

1. One-Hand or Inspection Access:  8 by 5 inches. 
2. Two-Hand Access:  12 by 6 inches. 
3. Head and Hand Access:  18 by 10 inches. 
4. Head and Shoulders Access:  21 by 14 inches. 
5. Body Access:  25 by 14 inches. 
6. Body plus Ladder Access:  25 by 17 inches. 

J. Label access doors according to Section 230553 "Identification for HVAC Piping and 
Equipment" to indicate the purpose of access door. 

K. Install flexible connectors to connect ducts to equipment. 
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L. Connect terminal units to supply ducts directly or with maximum 12-inch lengths of 
flexible duct.  Do not use flexible ducts to change directions. 

M. Connect diffusers or light troffer boots to ducts with maximum 60-inch lengths of 
flexible duct clamped or strapped in place. 

N. Connect flexible ducts to metal ducts with draw bands. 

O. Install duct test holes where required for testing and balancing purposes. 

3.2 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 
2. Inspect locations of access doors and verify that purpose of access door can 

be performed. 
3. Operate fire and smoke dampers to verify full range of movement and verify 

that proper heat-response device is installed. 
4. Inspect turning vanes for proper and secure installation. 

END OF SECTION 23 33 00 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes grounding and bonding systems and equipment. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Burndy; Part of Hubbell Electrical Systems. 
2. ERICO International Corporation. 
3. Harger Lightning and Grounding. 
4. ILSCO. 
5. O-Z/Gedney; A Brand of the EGS Electrical Group. 
6.  

2.2 SYSTEM DESCRIPTION 

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 UL 467 for grounding and bonding materials and equipment. 

2.3 CONDUCTORS 

A. Insulated Conductors:  Copper or tinned-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. Tinned Conductors:  ASTM B 33. 
4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in 

diameter. 
5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 
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6. 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. 

7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper 
ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 

2.4 CONNECTORS 

A. Listed and labeled by an NRTL 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. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 

D. Bus-Bar Connectors:  Mechanical type, cast silicon bronze, solderless exothermic-type wire 
terminals, and long-barrel, two-bolt connection to ground bus bar. 

2.5 GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad steel; 3/4 inch by 10 feet (19 mm by 3 m). 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 
No. 6 AWG and larger unless otherwise indicated. 

B. Underground Grounding Conductors:  Install bare copper conductor, No. 2/0 AWG minimum. 

1. Bury at least 24 inches (600 mm) below grade. 

C. 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 AT THE SERVICE 

A. Equipment grounding conductors and grounding electrode conductors shall be connected to the 
ground bus.  Install a main bonding jumper between the neutral and ground buses. 
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3.3 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 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 according to written 
instructions by manufacturer of splicing and termination kits. 

D. Pad-Mounted Transformers and Switches:  Install two ground rods around the pad.  Ground 
pad-mounted equipment and noncurrent-carrying metal items associated with substations by 
connecting them to underground cable and grounding electrodes.  Install tinned-copper 
conductor not less than No. 2 AWG for taps to equipment grounding terminals. 

3.4 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. Armored and metal-clad cable runs. 
8. Busway Supply Circuits:  Install insulated equipment grounding conductor from 

grounding bus in the switchgear, switchboard, or distribution panel to equipment 
grounding bar terminal on busway. 

9. X-Ray Equipment Circuits:  Install insulated equipment grounding conductor in circuits 
supplying x-ray equipment. 

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. 
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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. Poles Supporting Outdoor Lighting Fixtures:  Install grounding electrode and a separate 
insulated equipment grounding conductor in addition to grounding conductor installed with 
branch-circuit conductors. 

F. Metallic Fences:  Comply with requirements of IEEE C2. 

1. Grounding Conductor:  Bare copper, not less than No. 8 AWG. 
2. Gates:  Shall be bonded to the grounding conductor with a flexible bonding jumper. 
3. Barbed Wire:  Strands shall be bonded to the grounding conductor. 

3.5 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 Bonding Common with Lightning Protection System:  Comply with NFPA 780 and 
UL 96 when interconnecting with lightning protection system.  Bond electrical power system 
ground directly to lightning protection system grounding conductor at closest point to electrical 
service grounding electrode.  Use bonding conductor sized same as system grounding electrode 
conductor, and install in conduit. 

C. 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. 

D. Test Wells:  Ground rod driven through drilled hole in bottom of handhole.  Handholes are 
specified in Section 260543 "Underground Ducts and Raceways for Electrical Systems," and 
shall be at least 12 inches (300 mm) deep, with cover. 

1. Test Wells:  Install at least one test well for each service unless otherwise indicated.  
Install at the ground rod electrically closest to service entrance.  Set top of test well flush 
with finished grade or floor. 

E. 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. 
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2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install 
bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 
is required, use a bolted clamp. 

F. 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; 
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one of 
the lug bolts of the flange.  Where a dielectric main water fitting is installed, connect 
grounding conductor on street 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. 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections.  Inspect physical and mechanical condition.  Verify tightness of 
accessible, bolted, electrical connections with a calibrated torque wrench according to 
manufacturer's written instructions. 

END OF SECTION 260526 
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26 05 29 – HANGERS AND SUPPORT FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

1.2 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. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For steel 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. Equipment supports. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding 
Code - Steel." 
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B. Comply with NFPA 70. 

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

following: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 
d. Thomas & Betts Corporation. 
e. Unistrut; Tyco International, Ltd. 

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. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed 
for types and sizes of raceway or cable to be supported. 

D. 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. 

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized. 

F. 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. 

http://www.specagent.com/LookUp/?ulid=2711&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456804289&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819703&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456804290&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456804292&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819704&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456804294&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819705&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456804295&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819706&mf=04&src=wd
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2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated 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: 

b. Manufacturers:  Subject to compliance with requirements, provide products by one 
of 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 Section 055000 "Metal Fabrications" for steel shapes 
and plates. 

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. 

http://www.specagent.com/LookUp/?ulid=2716&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819707&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456804296&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456804297&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819710&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456804298&mf=04&src=wd
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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. 
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:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69. 
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 Section 055000 "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. 
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3.4 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) larger in 
both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from 
edge of the base. 

B. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete.  Concrete materials, 
reinforcement, and placement requirements are specified in Section 033000 "Cast-in-Place 
Concrete." 

C. Anchor equipment to concrete base. 

1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported equipment. 
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

3.5 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. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 260529 



Union County Human Services  PERKINS+WILL 
Monroe, NC   830346 
100% Construction Documents – Issued for Bid  October 16, 2015 

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 
260533 - 1 

SECTION 26 05 33 
RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Metal conduits, tubing, and fittings. 
2. Nonmetal conduits, tubing, and fittings. 
3. Metal wireways and auxiliary gutters. 
4. Nonmetal wireways and auxiliary gutters. 
5. Surface raceways. 
6. Boxes, enclosures, and cabinets. 
7. Handholes and boxes for exterior underground cabling. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-
cover enclosures, and cabinets. 

B. Shop Drawings:  For custom enclosures and cabinets.  Include plans, elevations, 
sections, and attachment details. 

1.3 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Refer to section 01 31 12 for coordination drawing 
requirements.  

PART 2 - PRODUCTS 

2.1 METAL CONDUITS, TUBING, AND FITTINGS 

A. Listing and Labeling:  Metal conduits, tubing, and fittings shall be listed and labeled 
as defined in NFPA 70, by a qualified testing agency, and marked for intended 
location and application. 

B. GRC:  Comply with ANSI C80.1 and UL 6. 

C. ARC:  Comply with ANSI C80.5 and UL 6A. 

D. IMC:  Comply with ANSI C80.6 and UL 1242. 

E. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit. 

1. Comply with NEMA RN 1. 
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2. Coating Thickness:  0.040 inch (1 mm), minimum. 

F. EMT:  Comply with ANSI C80.3 and UL 797. 

G. FMC:  Comply with UL 1; zinc-coated steel or aluminum. 

H. LFMC:  Flexible steel conduit with PVC jacket and complying with UL 360. 

I. Fittings for Metal Conduit:  Comply with NEMA FB 1 and UL 514B. 

1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886 
and NFPA 70. 

2. Fittings for EMT: 

a. Material:  Steel. 
b. Type:  compression. 

3. Expansion Fittings:  PVC or steel to match conduit type, complying with 
UL 651, rated for environmental conditions where installed, and including 
flexible external bonding jumper. 

4. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness of 0.040 
inch (1 mm), with overlapping sleeves protecting threaded joints. 

J. Joint Compound for IMC, GRC, or ARC:  Approved, as defined in NFPA 70, by 
authorities having jurisdiction for use in conduit assemblies, and compounded for 
use to lubricate and protect threaded conduit joints from corrosion and to enhance 
their conductivity. 

2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS 

A. Listing and Labeling:  Nonmetallic conduits, tubing, and fittings shall be listed and 
labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

B. ENT:  Comply with NEMA TC 13 and UL 1653. 

C. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise 
indicated. 

D. LFNC:  Comply with UL 1660. 

E. Continuous HDPE:  Comply with UL 651B. 

F. Coilable HDPE:  Preassembled with conductors or cables, and complying with 
ASTM D 3485. 

G. Fittings for ENT and RNC:  Comply with NEMA TC 3; match to conduit or tubing 
type and material. 

H. Fittings for LFNC:  Comply with UL 514B. 



Union County Human Services  PERKINS+WILL 
Monroe, NC   830346 
100% Construction Documents – Issued for Bid  October 16, 2015 

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 
260533 - 3 

I. Solvent cements and adhesive primers shall have a VOC content of 510 and 
550 g/L or less, respectively, when calculated according to 40 CFR 59, Subpart D 
(EPA Method 24). 

J. Solvent cements and adhesive primers shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice 
for the Testing of Volatile Organic Emissions from Various Sources Using Small-
Scale Environmental Chambers." 

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS 

A. Description:  Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless 
otherwise indicated, and sized according to NFPA 70. 

1. Metal wireways installed outdoors shall be listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Fittings and Accessories:  Include covers, 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 NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS 

A. Listing and Labeling:  Nonmetallic wireways and auxiliary gutters shall be listed and 
labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

B. Description:  Fiberglass polyester, extruded and fabricated to required size and 
shape, without holes or knockouts.  Cover shall be gasketed with oil-resistant 
gasket material and fastened with captive screws treated for corrosion resistance.  
Connections shall be flanged and have stainless-steel screws and oil-resistant 
gaskets. 

C. Description:  PVC, extruded and fabricated to required size and shape, and having 
snap-on cover, mechanically coupled connections, and plastic fasteners. 

D. Fittings and Accessories:  Couplings, offsets, elbows, expansion joints, adapters, 
hold-down straps, end caps, and other fittings shall match and mate with wireways 
as required for complete system. 

E. Solvent cements and adhesive primers shall have a VOC content of 510 and 
550 g/L or less, respectively, when calculated according to 40 CFR 59, Subpart D 
(EPA Method 24). 

F. Solvent cements and adhesive primers shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice 
for the Testing of Volatile Organic Emissions from Various Sources Using Small-
Scale Environmental Chambers." 
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2.5 SURFACE RACEWAYS 

A. Listing and Labeling: Surface raceways and tele-power poles shall be listed and 
labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

B. Surface Metal Raceways:  Galvanized steel with snap-on covers complying with 
UL 5. 

C. Surface Nonmetallic Raceways:  Two- or three-piece construction, complying with 
UL 5A, and manufactured of rigid PVC.  Product shall comply with UL 94 V-0 
requirements for self-extinguishing characteristics. 

D. Tele-Power Poles: 

1. Material:  Aluminum with clear anodized finish. 
2. Fittings and Accessories:  Dividers, end caps, covers, cutouts, wiring 

harnesses, devices, mounting materials, and other fittings shall match and 
mate with tele-power pole as required for complete system. 

2.6 BOXES, ENCLOSURES, AND CABINETS 

A. General Requirements for Boxes, Enclosures, and Cabinets:  Boxes, enclosures, and 
cabinets installed in wet locations shall be listed for use in wet locations. 

B. Sheet Metal Outlet and Device Boxes:  Comply with NEMA OS 1 and UL 514A. 

C. Cast-Metal Outlet and Device Boxes:  Comply with NEMA FB 1, aluminum, Type FD, 
with gasketed cover. 

D. Nonmetallic Outlet and Device Boxes:  Comply with NEMA OS 2 and UL 514C. 

E. Metal Floor Boxes: 

1. Material:  Cast metal or sheet metal. 
2. Type:  Semi-adjustable. 
3. Shape:  Rectangular. 
4. Listing and Labeling:  Metal floor boxes shall be listed and labeled as defined 

in NFPA 70, by a qualified testing agency, and marked for intended location 
and application. 

F. Nonmetallic Floor Boxes:  Nonadjustable, rectangular. 

1. Listing and Labeling:  Nonmetallic floor boxes shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended 
location and application. 

G. Luminaire Outlet Boxes:  Nonadjustable, designed for attachment of luminaire 
weighing 50 lb (23 kg).  Outlet boxes designed for attachment of luminaires 
weighing more than 50 lb (23 kg) shall be listed and marked for the maximum 
allowable weight. 



Union County Human Services  PERKINS+WILL 
Monroe, NC   830346 
100% Construction Documents – Issued for Bid  October 16, 2015 

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 
260533 - 5 

H. Paddle Fan Outlet Boxes:  Nonadjustable, designed for attachment of paddle fan 
weighing 70 lb (32 kg). 

1. Listing and labeling: Paddle fan outlet boxes shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended 
location and application. 

I. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

J. Cast-Metal Access, Pull, and Junction Boxes:  Comply with NEMA FB 1 and UL 1773, 
galvanized, cast iron with gasketed cover. 

K. Box extensions used to accommodate new building finishes shall be of same 
material as recessed box. 

L. Device Box Dimensions:  4 inches square by 2-1/8 inches deep (100 mm square by 
60 mm deep). 

M. Gangable boxes are allowed. 

N. Hinged-Cover Enclosures:  Comply with UL 50 and 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. 
3. Interior Panels:  Steel; all sides finished with manufacturer's standard 

enamel. 

O. 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. 
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application. 

2.7 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING 

A. General Requirements for Handholes and Boxes: 

1. Boxes and handholes for use in underground systems shall be designed and 
identified as defined in NFPA 70, for intended location and application. 

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and 
application. 
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B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of 
sand and aggregate, bound together with polymer resin, and reinforced with steel, 
fiberglass, or a combination of the two. 

1. Standard:  Comply with SCTE 77. 
2. Configuration:  Designed for flush burial with open bottom unless otherwise 

indicated. 
3. Cover:  Weatherproof, secured by tamper-resistant locking devices and 

having structural load rating consistent with enclosure and handhole location. 
4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 

0.50. 
5. Cover Legend:  Molded lettering, "ELECTRIC.". 
6. Conduit Entrance Provisions:  Conduit-terminating fittings shall mate with 

entering ducts for secure, fixed installation in enclosure wall. 

C. Fiberglass Handholes and Boxes:  Molded of fiberglass-reinforced polyester resin, 
with frame and covers of polymer concrete. 

1. Standard:  Comply with SCTE 77. 
2. Configuration:  Designed for flush burial with open bottom unless otherwise 

indicated. 
3. Cover:  Weatherproof, secured by tamper-resistant locking devices and 

having structural load rating consistent with enclosure and handhole location. 
4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 

0.50. 
5. Cover Legend:  Molded lettering, "ELECTRIC.". 
6. Conduit Entrance Provisions:  Conduit-terminating fittings shall mate with 

entering ducts for secure, fixed installation in enclosure wall. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit:  IMC. 
2. Concealed Conduit, Aboveground:  EMT. 
3. Underground Conduit:  RNC, Type EPC-40-PVC, concrete encased. 
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. Indoors:  Apply raceway products as specified below unless otherwise indicated. 

1. Exposed, Not Subject to Physical Damage:  EMT or RNC. 
2. Exposed, Not Subject to Severe Physical Damage:  EMT. 
3. Exposed and Subject to Severe Physical Damage:  IMC.  Raceway locations 

include the following: 

a. Loading dock. 
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b. Corridors used for traffic of mechanized carts, forklifts, and pallet-
handling units. 

c. Mechanical rooms. 
d. Gymnasiums. 

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:  IMC. 
7. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4 

stainless steel in institutional and commercial kitchens and 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.  Comply with NEMA FB 2.10. 

2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use 
with this type of conduit.  Patch and seal all joints, nicks, and scrapes in PVC 
coating after installing conduits and fittings.  Use sealant recommended by 
fitting manufacturer and apply in thickness and number of coats 
recommended by manufacturer. 

3. EMT:  Use setscrew or compression, steel fittings.  Comply with 
NEMA FB 2.10. 

4. Flexible Conduit:  Use only fittings listed for use with flexible conduit.  Comply 
with NEMA FB 2.20. 

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or 
earth. 

F. Install surface raceways only where indicated on Drawings. 

G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F 
(49 deg C). 

3.2 INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except where 
requirements on Drawings or in this article are stricter.  Comply with NECA 102 for 
aluminum conduits.  Comply with NFPA 70 limitations for types of raceways allowed 
in specific occupancies and number of floors. 

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. Comply with requirements in Section 260529 "Hangers and Supports for Electrical 
Systems" for hangers and supports. 
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D. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

E. Install no more than the equivalent of three 90-degree bends in any conduit run 
except for control wiring conduits, for which fewer bends are allowed.  Support 
within 12 inches (300 mm) of changes in direction. 

F. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise 
indicated.  Install conduits parallel or perpendicular to building lines. 

G. Support conduit within 12 inches (300 mm) of enclosures to which attached. 

H. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles 
to main reinforcement.  Where at right angles to reinforcement, place conduit 
close to slab support.  Secure raceways to reinforcement at maximum 10-foot 
(3-m) intervals. 

2. Arrange raceways to cross building expansion joints at right angles with 
expansion fittings. 

3. Arrange raceways to keep a minimum of 2 inches (50 mm) <Insert 
dimension> of concrete cover in all directions. 

4. Do not embed threadless fittings in concrete unless specifically approved by 
Architect for each specific location. 

5. Change from ENT to or IMC before rising above floor. 

I. Stub-ups to Above Recessed Ceilings: 

1. Use EMT, IMC, or RMC for raceways. 
2. Use a conduit bushing or insulated fitting to terminate stub-ups not 

terminated in hubs or in an enclosure. 

J. 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. 

K. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing 
conductive compound prior to assembly. 

L. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating 
bushings to protect conductors including conductors smaller than No. 4 AWG. 

M. Terminate threaded conduits into threaded hubs or with locknuts on inside and 
outside of boxes or cabinets.  Install bushings on conduits up to 1-1/4-inch (35-
mm) trade size and insulated throat metal bushings on 1-1/2-inch (41-mm) trade 
size and larger conduits terminated with locknuts.  Install insulated throat metal 
grounding bushings on service conduits. 

N. 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.  Cap underground raceways designated 
as spare above grade alongside raceways in use. 

O. Surface Raceways: 
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1. Install surface raceway with a minimum 2-inch (50-mm) radius control at 
bend points. 

2. Secure surface raceway with screws or other anchor-type devices at intervals 
not exceeding 48 inches (1200 mm) and with no less than two supports per 
straight raceway section.  Support surface raceway according to 
manufacturer's written instructions.  Tape and glue are not acceptable 
support methods. 

P. Install raceway sealing fittings at accessible locations according to NFPA 70 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. 

Q. Install devices to seal raceway interiors at accessible locations.  Locate seals so no 
fittings or boxes are between the seal and the following changes of environments.  
Seal the interior of all raceways at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of 
refrigerated spaces. 

2. Where an underground service raceway enters a building or structure. 
3. Where otherwise required by NFPA 70. 

R. Expansion-Joint Fittings: 

1. Install in each run of aboveground RNC that is located where environmental 
temperature change may exceed 30 deg F (17 deg C) and that has straight-
run length that exceeds 25 feet (7.6 m). 

2. Install type and quantity of fittings that accommodate temperature change 
listed for each of the following locations: 

a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F (70 
deg C) temperature change. 

b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F (86 deg C) 
temperature change. 

c. Indoor Spaces Connected with Outdoors without Physical Separation:  
125 deg F (70 deg C) temperature change. 

d. Attics:  135 deg F (75 deg C) temperature change. 

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 
inch per foot of length of straight run per degree F (0.06 mm per meter of 
length of straight run per degree C) of temperature change for PVC conduits. 

4. Install expansion fittings at all locations where conduits cross building or 
structure expansion joints. 

5. Install each expansion-joint fitting with position, mounting, and piston setting 
selected according to manufacturer's written instructions for conditions at 
specific location at time of installation.  Install conduit supports to allow for 
expansion movement. 

S. Flexible Conduit Connections:  Comply with NEMA RV 3.  Use a maximum of 72 
inches (1830 mm) of flexible conduit for recessed and semirecessed 
luminaires, equipment subject to vibration, noise transmission, or movement; and 
for transformers and motors. 
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1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical 

damage. 

T. Mount boxes at heights indicated on Drawings.  If mounting heights of boxes are 
not individually indicated, give priority to ADA requirements.  Install boxes with 
height measured to center of box unless otherwise indicated. 

U. 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.  Prepare block surfaces to 
provide a flat surface for a raintight connection between the box and cover plate or 
the supported equipment and box. 

V. Horizontally separate boxes mounted on opposite sides of walls so they are not in 
the same vertical channel. 

W. Locate boxes so that cover or plate will not span different building finishes. 

X. Support boxes of three gangs or more from more than one side by spanning two 
framing members or mounting on brackets specifically designed for the purpose. 

Y. Fasten junction and pull boxes to or support from building structure.  Do not 
support boxes by conduits. 

Z. Set metal floor boxes level and flush with finished floor surface. 

AA. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished 
floor surface. 

3.3 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit.  
Prepare trench bottom as specified in Section 312000 "Earth Moving" for pipe 
less than 6 inches (150 mm) in nominal diameter. 

2. Install backfill as specified in Section 312000 "Earth Moving." 
3. After installing conduit, backfill and compact.  Start at tie-in point, and work 

toward end of conduit run, leaving conduit at end of run free to move with 
expansion and contraction as temperature changes during this process.  
Firmly hand tamp backfill around conduit to provide maximum supporting 
strength.  After placing controlled backfill to within 12 inches (300 mm) of 
finished grade, make final conduit connection at end of run and complete 
backfilling with normal compaction as specified in Section 312000 "Earth 
Moving." 

4. Install manufactured duct elbows for stub-up at poles and equipment and at 
building entrances through floor unless otherwise indicated.  Encase elbows 
for stub-up ducts throughout length of elbow. 

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and 
equipment and at building entrances through floor. 



Union County Human Services  PERKINS+WILL 
Monroe, NC   830346 
100% Construction Documents – Issued for Bid  October 16, 2015 

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 
260533 - 11 

a. Couple steel conduits to ducts with adapters designed for this purpose, 
and encase coupling with 3 inches (75 mm) of concrete for a minimum 
of 12 inches (300 mm) on each side of the coupling. 

b. For stub-ups at equipment mounted on outdoor concrete bases and 
where conduits penetrate building foundations, extend steel conduit 
horizontally a minimum of 60 inches (1500 mm) from edge of 
foundation or equipment base.  Install insulated grounding bushings on 
terminations at equipment. 

6. Underground Warning Tape:  Comply with requirements in Section 260553 
"Identification for Electrical Systems." 

3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES 

A. Install handholes and boxes level and plumb and with orientation and depth 
coordinated with connecting conduits to minimize bends and deflections required 
for proper entrances. 

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, 
graded from 1/2-inch (12.5-mm) sieve to No. 4 (4.75-mm) sieve and compacted to 
same density as adjacent undisturbed earth. 

C. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  
Set covers of other enclosures 1 inch (25 mm) above finished grade. 

D. Install handholes with bottom below frost line, below grade. 

E. Field-cut openings for 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. 

3.5 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall 
assemblies.   

3.6 FIRESTOPPING 

A. Install fire-stopping at penetrations of fire-rated floor and wall assemblies.  Comply 
with requirements in Section 078413 "Penetration Fire-stopping." 

3.7 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 
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2. Repair damage to PVC coatings or paint finishes with matching touchup 
coating recommended by manufacturer. 

END OF SECTION 26 05 33 
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SECTION 26 05 53 
IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 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. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each electrical identification product indicated. 

1.3 QUALITY ASSURANCE 

A. Comply with ANSI A13.1. 

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. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, 
and inks used by label printers, shall comply with UL 969. 

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 a white field. 
2. Legend:  Indicate voltage and system or service type. 
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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. Write-On Tags:  Polyester tag, 0.010 inch (0.25 mm) thick, with corrosion-resistant 
grommet and cable tie for attachment to conductor or cable. 

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by 
tag manufacturer. 

2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 

2.2 ARMORED AND METAL-CLAD 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. Colors for Raceways Carrying Circuits at 600 V and Less: 

1. Black letters on a white field. 
2. Legend:  Indicate voltage and system or service type. 

C. 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. 

D. Self-Adhesive Vinyl Tape:  Colored, heavy duty, waterproof, fade resistant; 2 
inches (50 mm) wide; compounded for outdoor use. 

2.3 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. Write-On Tags:  Polyester tag, 0.010 inch (0.25 mm) thick, with corrosion-resistant 
grommet and cable tie for attachment to conductor or cable. 



Union County Human Services  PERKINS+WILL 
Monroe, NC   830346 
100% Construction Documents – Issued for Bid  October 16, 2015 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 
260553 - 3 

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by 
tag manufacturer. 

2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 

D. 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. 

E. 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. 

2.4 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. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit 
identification legend machine printed by thermal transfer or equivalent process. 

D. Write-On Tags:  Polyester tag, 0.010 inch (0.25 mm) thick, with corrosion-resistant 
grommet and cable tie for attachment to conductor or cable. 

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by 
tag manufacturer. 

2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 

2.5 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. 

2.6 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. 
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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 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). 

2.7 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: 

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). 
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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)." 

2.8 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. 

2.9 EQUIPMENT IDENTIFICATION LABELS 

A. 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. 

B. 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). 

C. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter 
height shall be 1 inch (25 mm). 

2.10 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint:  Comply with requirements in 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. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Location:  Install identification materials and devices at locations for most 
convenient viewing without interference with operation and maintenance of 
equipment. 

B. Apply identification devices to surfaces that require finish after completing finish 
work. 

C. Self-Adhesive Identification Products:  Clean surfaces before application, using 
materials and methods recommended by manufacturer of identification device. 

D. Attach signs and plastic labels that are not self-adhesive type with mechanical 
fasteners appropriate to the location and substrate. 

E. 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. 

F. 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. 

G. Painted Identification:  Comply with requirements in painting Sections for surface 
preparation and paint application. 

3.2 IDENTIFICATION SCHEDULE 

A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and 
Branch Circuits More Than 30 A, and 120 V to ground:  Install labels at 10-foot (3-
m) maximum intervals. 

B. Accessible Raceways and Cables within Buildings:  Identify the covers of each 
junction and pull box of the following systems with self-adhesive vinyl labels with 
the wiring system legend and system voltage.  System legends shall be as follows: 

1. Emergency Power. 
2. Power. 
3. UPS. 

C. 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. 
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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. 
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. 

D. Install instructional sign including the color-code for grounded and ungrounded 
conductors using adhesive-film-type labels. 

E. Conductors to Be Extended in the Future:  Attach marker tape to conductors and 
list source. 

F. 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. 

G. 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. 

H. 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. 
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I. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  
Self-adhesive warning labels. 

1. Comply with 29 CFR 1910.145. 
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. 

J. 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. 

K. 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 and load shedding. 

L. 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. 

END OF SECTION 26 05 53 
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SECTION 26 09 23 
LIGHTING CONTROL DEVICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Time switches. 
2. Photoelectric switches. 
3. Indoor occupancy, switchbox-mounted occupancy and outdoor motion 

sensors. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data 

PART 2 - PRODUCTS 

2.1 TIME SWITCHES 

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

1. Cooper Industries, Inc. 
2. Intermatic, Inc. 
3. Invensys Controls. 
4. Leviton Mfg. Company Inc. 
5. NSi Industries LLC; TORK Products. 
6. Tyco Electronics; ALR Brand. 

B. Electronic Time Switches:  Solid state, programmable, with alphanumeric display; 
complying with UL 917. 

1. 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. Contact Configuration:  SPST. 
3. Contact Rating:  30-A inductive or resistive, 240-V ac. 
4. Programs:  Two on-off set points on a 24-hour schedule, allowing different set 

points for each day of the week and an annual holiday schedule that overrides 
the weekly operation on holidays. 

5. Circuitry:  Allow connection of a photoelectric relay as substitute for on-off 
function of a program. 

6. Astronomic Time:  All channels. 
7. Automatic daylight savings time changeover. 
8. Battery Backup:  Not less than seven days reserve, to maintain schedules and 

time clock. 

C. Electromechanical-Dial Time Switches:  Comply with UL 917. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and 
marked for intended location and application. 

2. Contact Configuration:  SPST. 
3. Contact Rating:  30-A inductive or resistive, 240-V ac. 
4. Circuitry:  Allows connection of a photoelectric relay as a substitute for the 

on-off function of a program. 
5. Astronomic time dial. 
6. Eight-Day Program:  Uniquely programmable for each weekday and holidays. 
7. Skip-a-day mode. 
8. Wound-spring reserve carryover mechanism to keep time during power 

failures, minimum of 16 hours. 

2.2 OUTDOOR PHOTOELECTRIC SWITCHES 

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

1. Cooper Industries, Inc. 
2. Intermatic, Inc. 
3. NSi Industries LLC; TORK Products. 
4. Tyco Electronics; ALR Brand. 

B. Description:  Solid state, with SPST dry contacts rated for 1800 VA, to operate 
connected load, complying with UL 773. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and 
marked for intended location and application. 

2. Light-Level Monitoring Range:  1.5 to 10 fc (16.14 to 108 lux), with an 
adjustment for turn-on and turn-off levels within that range. 

3. Time Delay:  Thirty-second minimum, to prevent false operation. 
4. Lightning Arrester:  Air-gap type. 
5. Mounting:  Twist lock complying with NEMA C136.10, with base. 

2.3 INDOOR OCCUPANCY SENSORS 

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

http://www.specagent.com/LookUp/?uid=123456804366&mf=04&src=wd
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1. Bryant Electric; a Hubbell company. 
2. Cooper Industries, Inc. 
3. Hubbell Building Automation, Inc. 
4. Leviton Mfg. Company Inc. 
5. Lightolier Controls. 
6. Lithonia Lighting; Acuity Lighting Group, Inc. 
7. Lutron Electronics Co., Inc. 
8. NSi Industries LLC; TORK Products. 
9. Sensor Switch, Inc. 
10. Square D; a brand of Schneider Electric. 
11. Watt Stopper. 

B. General Requirements for Sensors:  Wall- or ceiling-mounted, solid-state indoor 
occupancy sensors with a separate power pack. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and 
marked for intended location and application. 

2. Operation:  Unless otherwise indicated, turn lights on when coverage area is 
occupied, and turn them off when unoccupied; with a time delay for turning 
lights off, adjustable over a minimum range of 1 to 15 minutes. 

3. Sensor Output:  Contacts rated to operate the connected relay, complying 
with UL 773A.  Sensor is powered from the power pack. 

4. Power Pack:  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.  Sensor has 24-V dc, 
150-mA, Class 2 power source, as defined by NFPA 70. 

5. 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. 

6. Indicator:  Digital display, to show when motion is detected during testing 
and normal operation of sensor. 

7. Bypass Switch:  Override the "on" function in case of sensor failure. 
8. Automatic Light-Level Sensor:  Adjustable from 2 to 200 fc (21.5 to 2152 

lux); turn lights off when selected lighting level is present. 

C. PIR Type:  Ceiling mounted; detect occupants in coverage area by their heat and 
movement. 

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 mounted; detect occupants in coverage area through 
pattern changes of reflected ultrasonic energy. 
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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. 

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 mounted; detect occupants in coverage area using 
PIR and ultrasonic detection methods.  The particular technology or combination of 
technologies that control on-off functions is 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. 

2.4 SWITCHBOX-MOUNTED OCCUPANCY SENSORS 

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

1. Bryant Electric; a Hubbell company. 
2. Cooper Industries, Inc. 
3. Hubbell Building Automation, Inc. 
4. Leviton Mfg. Company Inc. 
5. Lightolier Controls. 
6. Lithonia Lighting; Acuity Lighting Group, Inc. 
7. Lutron Electronics Co., Inc. 
8. NSi Industries LLC; TORK Products. 
9. Sensor Switch, Inc. 
10. Square D; a brand of Schneider Electric. 
11. Watt Stopper. 

B. General Requirements for Sensors:  Automatic-wall-switch occupancy sensor, 
suitable for mounting in a single gang switchbox. 
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1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and 
marked for intended location and application. 

2. Operating Ambient Conditions:  Dry interior conditions, 32 to 120 deg F (0 to 
49 deg C). 

3. Switch Rating:  Not less than 800-VA fluorescent at 120 V, 1200-VA 
fluorescent at 277 V, and 800-W incandescent. 

C. Wall-Switch Sensor Tag WS1: 

1. Standard Range:  180-degree field of view, field adjustable from 180 to 40 
degrees; with a minimum coverage area of 900 sq. ft. (84 sq. m). 

2. Sensing Technology:  Dual technology - PIR and ultrasonic. 
3. Switch Type:  SP, field selectable automatic "on," or manual "on" automatic 

"off." 
4. Voltage:  Match the circuit voltage; dual-technology type. 
5. Ambient-Light Override:  Concealed, field-adjustable, light-level sensor from 

10 to 150 fc (108 to 1600 lux).  The switch prevents the lights from turning 
on when the light level is higher than the set point of the sensor. 

6. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes. 
7. Concealed "off" time-delay selector at 30 seconds, and 5, 10, and 20 minutes. 
8. Adaptive Technology:  Self-adjusting circuitry detects and memorizes usage 

patterns of the space and helps eliminate false "off" switching. 

D. Wall-Switch Sensor Tag WS2: 

1. Standard Range:  210-degree field of view, with a minimum coverage area of 
900 sq. ft. (84 sq. m). 

2. Sensing Technology:  PIR. 
3. Switch Type:  SP, field selectable automatic "on," or manual "on" automatic 

"off." 
4. Voltage:  Match the circuit voltage; dual-technology type. 
5. Ambient-Light Override:  Concealed, field-adjustable, light-level sensor from 

10 to 150 fc (108 to 1600 lux).  The switch prevents the lights from turning 
on when the light level is higher than the set point of the sensor. 

6. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes. 
7. Concealed "off" time-delay selector at 30 seconds, and 5, 10, and 20 minutes. 
8. Adaptive Technology:  Self-adjusting circuitry detects and memorizes usage 

patterns of the space and helps eliminate false "off" switching. 

2.5 OUTDOOR MOTION SENSORS 

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

1. Bryant Electric; a Hubbell company. 
2. Cooper Industries, Inc. 
3. Hubbell Building Automation, Inc. 
4. Leviton Mfg. Company Inc. 
5. Lithonia Lighting; Acuity Lighting Group, Inc. 
6. NSi Industries LLC; TORK Products. 
7. Sensor Switch, Inc. 
8. Watt Stopper. 
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B. General Requirements for Sensors:  Solid-state outdoor motion sensors. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and 
marked for intended location and application. 

2. Dual-technology (PIR and infrared) type, weatherproof.  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).  Comply with 
UL 773A. 

3. Switch Rating: 

a. Lighting-Fixture-Mounted Sensor:  1000-W incandescent, 500-VA 
fluorescent. 

b. Separately Mounted Sensor:  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.  Sensor has 24-V dc, 150-mA, Class 2 power source, as defined by 
NFPA 70. 

4. Switch Type:  SP, field selectable automatic "on," or manual "on" automatic 
"off." 

5. Voltage:  Match the circuit voltage type. 
6. Detector Coverage: 

a. Standard Range:  210-degree field of view, with a minimum coverage 
area of 900 sq. ft. (84 sq. m). 

b. Long Range:  180-degree field of view and 110-foot (34-m) detection 
range. 

7. Ambient-Light Override:  Concealed, field-adjustable, light-level sensor from 
10 to 150 fc (108 to 1600 lux).  The switch prevents the lights from turning 
on when the light level is higher than the set point of the sensor. 

8. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes. 
9. Concealed "off" time-delay selector at 30 seconds, and 5, 10, and 20 minutes. 
10. Adaptive Technology:  Self-adjusting circuitry detects and memorizes usage 

patterns of the space and helps eliminate false "off" switching. 
11. Operating Ambient Conditions:  Suitable for operation in ambient 

temperatures ranging from minus 40 to plus 130 deg F (minus 40 to plus 54 
deg C), rated as "raintight" according to UL 773A. 

2.6 LIGHTING CONTACTORS 

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

1. Allen-Bradley/Rockwell Automation. 
2. ASCO Power Technologies, LP; a division of Emerson Electric Co. 
3. Eaton Corporation. 
4. General Electric Company; GE Consumer & Industrial - Electrical Distribution; 

Total Lighting Control. 
5. Square D; a brand of Schneider Electric. 

B. Description:  Electrically operated and mechanically held, combination-type lighting 
contactors with fusible switch, complying with NEMA ICS 2 and UL 508. 

http://www.specagent.com/LookUp/?uid=123456804391&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819761&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456804392&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819762&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819762&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819763&mf=04&src=wd


Union County Human Services  PERKINS+WILL 
Monroe, NC   830346 
100% Construction Documents – Issued for Bid  October 16, 2015 

 
 LIGHTING CONTROL DEVICES 
 26 09 23 - 7 

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. 

2.7 CONDUCTORS AND CABLES 

A. Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than 
No. 12 AWG.  Comply with requirements in Section 260519 "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 
Section 260519 "Low-Voltage Electrical Power Conductors and Cables." 

C. Class 1 Control Cable:  Multiconductor cable with stranded-copper conductors not 
smaller than No. 16 AWG.  Comply with requirements in Section 260519 "Low-
Voltage Electrical Power Conductors and Cables." 

PART 3 - EXECUTION 

3.1 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. 

B. Occupancy Adjustments:  When requested within 12 months from date of 
Substantial Completion, provide on-site assistance in adjusting sensors to suit 
actual occupied conditions.  Provide up to two visits to Project during other-than-
normal occupancy hours for this purpose. 

1. For occupancy and motion sensors, verify operation at outer limits of detector 
range.  Set time delay to suit Owner's operations. 

C. 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. 

D. Wiring Method:  Comply with Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables." Minimum conduit size is 1/2 inch (13 mm). 

E. Identify components and power and control wiring according to Section 260553 
"Identification for Electrical Systems." 
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3.2 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to evaluate lighting control 
devices and perform tests and inspections. 

B. Perform the following tests and inspections with the assistance of a factory-
authorized service representative: 

1. Operational Test:  After installing time switches and sensors, and after 
electrical circuitry has been energized, start units to confirm proper unit 
operation. 

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning 
controls and equipment. 

C. Lighting control devices will be considered defective if they do not pass tests and 
inspections. 

D. Prepare test and inspection reports. 

END OF SECTION 260923 
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SECTION 26 28 16 
ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Fusible switches. 
2. Nonfusible switches. 
3. Receptacle switches. 
4. Shunt trip switches. 
5. Molded-case circuit breakers (MCCBs). 
6. Enclosures. 

1.2 DEFINITIONS 

A. NC:  Normally closed. 

B. NO:  Normally open. 

C. SPDT:  Single pole, double throw. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and 
component indicated. 

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. 

1.4 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Certificates:  For enclosed switches and circuit breakers, 
accessories, and components, from manufacturer. 

B. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 
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1.6 QUALITY ASSURANCE 

A. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 FUSIBLE SWITCHES 

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

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Type GD, General Duty, Single Throw, 240-V ac, 800 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, with cartridge fuse interiors to accommodate 
specified fuses, lockable handle with capability to accept two padlocks, and 
interlocked with cover in closed position. 

C. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified 
fuses, lockable handle with capability to accept three padlocks, and interlocked with 
cover in closed position. 

D. Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac, 200 A and Smaller:  UL 98 
and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate 
specified fuses, lockable handle with capability to accept three padlocks, and 
interlocked with cover in closed position. 

E. Type HD, Heavy Duty, Double Throw, 600-V ac, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified 
fuses, lockable handle with capability to accept three padlocks, and interlocked with 
cover in closed position. 

F. 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. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses 
are specified. 

4. Lugs:  Suitable for number, size, and conductor material. 
5. Service-Rated Switches:  Labeled for use as service equipment. 

http://www.specagent.com/LookUp/?uid=123456819889&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819890&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456804454&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819891&mf=04&src=wd
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2.2 NONFUSIBLE SWITCHES 

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

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Type GD, General Duty, Single Throw, 600 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept two padlocks, and 
interlocked with cover in closed position. 

C. Type HD, Heavy Duty, Single Throw, 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. 

D. Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac, 200 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. 

E. Type HD, Heavy Duty, Double Throw, 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. 

F. 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. Lugs:  Suitable for number, size, and conductor material. 

2.3 RECEPTACLE SWITCHES 

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

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Type HD, Heavy-Duty, Single-Throw Fusible Switch:  600-V ac, 30, 60 and 100 A; 
UL 98 and NEMA KS 1; horsepower rated, with clips or bolt pads to accommodate 
specified fuses; lockable handle with capability to accept three padlocks; 
interlocked with cover in closed position. 

C. Type HD, Heavy-Duty, Single-Throw Non-fusible Switch:  600-V ac, 30, 60 and 
100 A; UL 98 and NEMA KS 1; horsepower rated, lockable handle with capability to 
accept three padlocks; interlocked with cover in closed position. 

http://www.specagent.com/LookUp/?uid=123456819892&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819893&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456804455&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819894&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819895&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819896&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456804456&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819897&mf=04&src=wd
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D. Interlocking Linkage:  Provided between the receptacle and switch mechanism to 
prevent inserting or removing plug while switch is in the on position, inserting any 
plug other than specified, and turning switch on if an incorrect plug is inserted or 
correct plug has not been fully inserted into the receptacle. 

E. Receptacle:  Polarized, three-phase, four-wire receptacle (fourth wire connected to 
enclosure ground lug). 

2.4 SHUNT TRIP SWITCHES 

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

1. Cooper Bussmann, Inc. 
2. Ferraz Shawmut, Inc. 
3. Littelfuse, Inc. 

B. General Requirements:  Comply with ASME A17.1, UL 50, and UL 98, with 200-kA 
interrupting and short-circuit current rating when fitted with Class J fuses. 

C. Switches:  Three-pole, horsepower rated, with integral shunt trip mechanism and 
Class J fuse block; lockable handle with capability to accept three padlocks; 
interlocked with cover in closed position. 

D. Control Circuit:  120-V ac; obtained from integral control power transformer, with 
primary and secondary fuses, with a control power source of enough capacity to 
operate shunt trip, connected pilot, and indicating and control devices. 

E. Accessories: 

1. Oiltight key switch for key-to-test function. 
2. Oiltight ON pilot light. 
3. Isolated neutral lug. 
4. Mechanically interlocked auxiliary contacts that change state when switch is 

opened and closed. 
5. Form C alarm contacts that change state when switch is tripped. 
6. Three-pole, double-throw, fire-safety and alarm relay; 120-V ac coil voltage. 
7. Three-pole, double-throw, fire-alarm voltage monitoring relay complying with 

NFPA 72. 

2.5 MOLDED-CASE CIRCUIT BREAKERS 

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

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

http://www.specagent.com/LookUp/?uid=123456825325&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456804457&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456804458&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819899&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819900&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456804459&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456819901&mf=04&src=wd
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B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with 
interrupting capacity to comply with available fault currents. 

C. 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. 

D. Electronic Trip Circuit Breakers:  Field-replaceable rating plug, rms sensing, with 
the following field-adjustable settings: 

1. Instantaneous trip. 
2. Long- and short-time pickup levels. 
3. Long- and short-time time adjustments. 
4. Ground-fault pickup level, time delay, and I2t response. 

E. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller, and let-through 
ratings less than NEMA FU 1, RK-5. 

F. Features and Accessories: 

1. Standard frame sizes, trip ratings, and number of poles. 
2. Lugs:  Suitable for number, size, trip ratings, and conductor material. 
3. Application Listing:  Appropriate for application; Type SWD for switching 

fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity 
discharge lighting circuits. 

4. Ground-Fault Protection:  Comply with UL 1053; integrally mounted, self-
powered type with mechanical ground-fault indicator; relay with adjustable 
pickup and time-delay settings, push-to-test feature, internal memory, and 
shunt trip unit; and three-phase, zero-sequence current transformer/sensor. 

5. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing 
contact. 

6. Auxiliary Contacts:  Two SPDT switches with "a" and "b" contacts; "a" 
contacts mimic circuit-breaker contacts, "b" contacts operate in reverse of 
circuit-breaker contacts. 

7. Alarm Switch:  One NO contact that operates only when circuit breaker has 
tripped. 

2.6 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. 

1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1. 
2. Outdoor Locations:  NEMA 250, Type 3R. 
3. Kitchen and 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. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install individual wall-mounted switches and circuit breakers with tops at uniform 
height unless otherwise indicated. 

B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and 
brackets and temporary blocking of moving parts from enclosures and components. 

C. Install fuses in fusible devices. 

D. Comply with NECA 1. 

3.2 IDENTIFICATION 

A. Comply with requirements in Section 260553 "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. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

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. 

D. Enclosed switches and circuit breakers will be considered defective if they do not 
pass tests and inspections. 

E. Prepare test 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. 

END OF SECTION 26 28 16 
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