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SECTION 06 1000  
ROUGH CARPENTRY 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Nonstructural dimension lumber framing. 

B. Sheathing. 

C. Fire retardant treated wood materials. 

D. Communications and electrical room mounting boards. 

E. Concealed wood blocking, nailers, and supports. 

1.2 REFERENCE STANDARDS 

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware; 2023. 

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 
2023d. 

C. AWPA U1 - Use Category System:  User Specification for Treated Wood; 2024. 

D. PS 1 - Structural Plywood; 2023. 

E. PS 2 - Performance Standard for Wood Structural Panels; 2018. 

F. PS 20 - American Softwood Lumber Standard; 2021. 

G. SPIB (GR) - Standard Grading Rules; 2021. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. General:  Cover wood products to protect against moisture. Support stacked products to 
prevent deformation and to allow air circulation. 

B. Fire Retardant Treated Wood:  Prevent exposure to precipitation during shipping, storage, and 
installation. 

PART 2  PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies. 

1. If no species is specified, provide species graded by the agency specified; if no grading 
agency is specified, provide lumber graded by grading agency meeting the specified 
requirements. 

2. Grading Agency:  Grading agency whose rules are approved by the Board of Review, 
American Lumber Standard Committee at www.alsc.org,  and who provides grading 
service for the species and grade specified; provide lumber stamped with grade mark 
unless otherwise indicated. 
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2.2 DIMENSION LUMBER FOR CONCEALED APPLICATIONS 

A. Grading Agency:  Southern Pine Inspection Bureau, Inc; SPIB (GR). 

B. Sizes:  Nominal sizes as indicated on drawings, S4S. 

C. Moisture Content:  S-dry or MC19. 

D. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring: 

1. Lumber:  S4S, No. 2 or Standard Grade. 

2. Boards:  Standard or No. 3. 

3. Fire Retardant Treated. 

2.3 CONSTRUCTION PANELS 

A. Communications and Electrical Room Mounting Boards:  PS 1 A-D plywood, or medium 
density fiberboard; 3/4 inch (19 mm) thick; flame spread index of 25 or less, smoke developed 
index of 450 or less, when tested in accordance with ASTM E84. 

B. Other Applications: 

1. Fire Retardant Treated. 

2.4 ACCESSORIES 

A. Fasteners and Anchors: 

1. Metal and Finish:  Hot-dipped galvanized steel  complying with ASTM A153/A153M for 
high humidity and preservative-treated wood locations, unfinished steel elsewhere. 

2. Drywall Screws:  Bugle head, hardened steel, power driven type, length three times 
thickness of sheathing. 

3. Anchors:  Toggle bolt type for anchorage to hollow masonry. 

2.5 FACTORY WOOD TREATMENT 

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System 
for wood treatments determined by use categories, expected service conditions, and specific 
applications.   

1. Fire-Retardant Treated Wood:  Mark each piece of wood with producer's stamp indicating 
compliance with specified requirements. 

B. Fire Retardant Treatment: 

1. Interior Type A:  AWPA U1, Use Category UCFA, Commodity Specification H, low 
temperature (low hygroscopic) type, chemically treated and pressure impregnated; 
capable of providing a maximum flame spread index of 25 when tested in accordance 
with ASTM E84, with no evidence of significant combustion when test is extended for an 
additional 20 minutes. 

a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for 

lumber and 15 percent for plywood. 

b. Interior rough carpentry items are to be fire retardant treated. 

c. Treat rough carpentry items as indicated. 
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d. Do not use treated wood in applications exposed to weather or where the wood may 

become wet. 

PART 3  EXECUTION 

3.1 INSTALLATION - GENERAL 

A. Select material sizes to minimize waste. 

B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as 
accessory components, including: shims, bracing, and blocking. 

C. Where treated wood is used on interior, provide temporary ventilation during and immediately 
after installation sufficient to remove indoor air contaminants. 

3.2 BLOCKING, NAILERS, AND SUPPORTS 

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures, 
specialty items, and trim. 

B. In walls, provide blocking attached to studs as backing and support for wall-mounted items, 
unless item can be securely fastened to two or more studs or other method of support is 
explicitly indicated. 

C. Provide the following specific nonstructural framing and blocking: 

1. Wall brackets. 

2. Wall-mounted door stops. 

3. Wall paneling and trim. 

4. Blocking at wall openings. 

3.3 INSTALLATION OF CONSTRUCTION PANELS 

A. Communications and Electrical Room Mounting Boards:  Secure with screws to studs with 
edges over firm bearing; space fasteners at maximum 24 inches (610 mm) on center on all 
edges and into studs in field of board. 

1. At fire-rated walls, install board over wall board indicated as part of the fire-rated 
assembly. 

2. Where boards are indicated as full floor-to-ceiling height, install with long edge of board 
parallel to studs. 

3. Install adjacent boards without gaps. 

3.4 TOLERANCES 

A. Framing Members:  1/4 inch (6 mm) from true position, maximum. 

B. Variation from Plane, Other than Floors:  1/4 inch in 10 feet (2 mm/m) maximum, and 1/4 inch 
in 30 feet (7 mm in 10 m) maximum. 

3.5 CLEANING 

A. Comply with applicable regulations. 

B. Do not burn scrap on project site. 

C. Do not burn scraps that have been pressure treated. 
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D. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation facilities 
or “waste-to-energy” facilities. 

E. Do not leave wood, shavings, sawdust, etc. on the ground or buried in fill. 

F. Prevent sawdust and wood shavings from entering the storm drainage system. 

END OF SECTION 
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SECTION 07 8400  
FIRESTOPPING 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Firestopping of joints and penetrations in fire-resistance-rated and smoke-resistant assemblies, 
whether indicated on drawings or not, and other openings indicated. 

1.2 REFERENCE STANDARDS 

A. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2023a. 

B. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems; 2015 (Reapproved 
2019). 

C. ASTM E2837 - Standard Test Method for Determining the Fire Resistance of Continuity Head-
of-Wall Joint Systems Installed between Rated Wall Assemblies and Nonrated Horizontal 
Assemblies; 2023a. 

D. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to 
Fungi; 2015, with Editorial Revision (2021). 

E. ITS (DIR) - Directory of Listed Products; Current Edition. 

F. FM (AG) - FM Approval Guide; Current Edition. 

G. UL 2079 - Standard for Tests for Fire Resistance of Building Joint Systems; Current Edition, 
Including All Revisions. 

H. UL (FRD) - Fire Resistance Directory; Current Edition. 

1.3 SUBMITTALS 

A. Schedule of Firestopping:  List each type of penetration, fire rating of the penetrated assembly, 
and firestopping test or design number. 

B. Product Data:  Provide data on product characteristics, performance ratings, and limitations. 

1.4 QUALITY ASSURANCE 

A. Fire Testing:  Provide firestopping assemblies of designs that provide the scheduled fire ratings 
when tested in accordance with methods indicated. 

1. Listing in UL (FRD), FM (AG), or ITS (DIR) will be considered as constituting an 
acceptable test report. 

2. Valid evaluation report published by ICC Evaluation Service, Inc. (ICC-ES) at www.icc-
es.org will be considered as constituting an acceptable test report. 

1.5 FIELD CONDITIONS 

A. Comply with firestopping manufacturer's recommendations for temperature and conditions 
during and after installation; maintain minimum temperature before, during, and for three days 
after installation of materials. 

B. Provide ventilation in areas where solvent-cured materials are being installed. 
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PART 2  PRODUCTS 

2.1 MANUFACTURERS 

A. Firestopping Manufacturers: 

1. 3M Fire Protection Products:  www.3m.com/firestop/#sle. 

2. Hilti, Inc:  www.hilti.com/#sle. 

3. RectorSeal, a CSW Industrials Company; Metacaulk 150+ General Purpose Firestop 
Sealant:  www.rectorseal.com/firestop-solutions/#sle. 

4. Specified Technologies Inc:  www.stifirestop.com/#sle. 

5. Architect pre-approved equivalent. 

2.2 MATERIALS 

A. Mold and Mildew Resistance:  Provide firestopping materials with mold and mildew resistance 
rating of zero(0) in accordance with ASTM G21. 

B. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Provide type of 
materials as required for tested firestopping assembly. 

C. Fire Ratings:  Refer to drawings for required systems and ratings. 

2.3 FIRESTOPPING ASSEMBLY REQUIREMENTS 

A. Head-of-Wall (HW) Joint System Firestopping at Joints Between Fire-Rated Wall Assemblies 
and Non-Rated Horizontal Assemblies:  Use system that has been tested according to ASTM 
E2837 to have fire resistance F Rating equal to required fire rating of wall assembly. 

B. Floor-to-Floor (FF), Floor-to-Wall (FW), Head-of-Wall (HW), and Wall-to-Wall (WW) Joints, 
Except Perimeter, Where Both Are Fire-Rated:  Use system that has been tested according to 
ASTM E1966 or UL 2079 to have fire resistance F Rating equal to required fire rating of the 
assembly in which the joint occurs. 

C. Through Penetration Firestopping:  Use system that has been tested according to ASTM E814 
to have fire resistance F Rating equal to required fire rating of penetrated assembly. 

PART 3  EXECUTION 

2.4 PREPARATION 

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other materials that could 
adversely affect bond of firestopping material. 

B. Remove incompatible materials that could adversely affect bond. 

2.5 INSTALLATION 

A. Install materials in manner described in fire test report and in accordance with manufacturer's 
instructions, completely closing openings. 

B. Do not cover installed firestopping until inspected by Owner's Independent Testing Agency. 

C. Do not cover installed firestopping until inspected by authorities having jurisdiction. 

D. Install labeling required by code. 
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2.6 CLEANING 

A. Clean adjacent surfaces of firestopping materials. 

END OF SECTION 
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SECTION 07 9000  
JOINT SEALANTS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Exterior and interior sealants. 

2. Joint accessories. 

1.2 REFERENCES 

A. ASTM International Inc. 

1. ASTM C 510 - Standard Test Method for Staining and Color Change of Single- or 
Multicomponent Joint Sealants. 

2. ASTM C 719 - Standard Test Method for Adhesion and Cohesion of Elastomeric Joint 
Sealants Under Cyclic Movement (Hockman Cycle). 

3. ASTM C 794 - Standard Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants. 

4. ASTM C 920 - Standard Specification for Elastomeric Joint Sealants. 

5. ASTM C 1193 - Standard Guide for Use of Joint Sealants. 

6. ASTM C 1247 - Standard Test Method for Durability of Sealants Exposed to Continuous 
Immersion in Liquids. 

7. ASTM C 1248 - Standard Test Method for Staining of Porous Substrate by Joint Sealants. 

8. ASTM C 1311 - Standard Specification for Solvent Release Sealants. 

9. ASTM D 2203 - Standard Test Method for Staining from Sealants. 

1.3 SUBMITTALS 

A. Product Data: 

1. Materials list of items proposed to be provided under this Section; 

2. Manufacturer's specifications and other data needed to prove compliance with the 
specified requirements; 

B. Samples: 

1. Submit standard cured color samples for each sealant type illustrating selected colors. 

2. Include instructions for removing existing sealants and preparing joints for new sealant. 

C. Manufacturer's Certificate: 

1. Certify products are suitable for intended use and products meet or exceed specified 
requirements. 

2. Certify applicator is approved by manufacturer. 

1.4 QUALITY ASSURANCE 

A. Perform work in accordance with the following: 

1. Building Joints: ASTM C 1193. 
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1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum ten years documented experience. 

B. Applicator Qualifications: 

1. Company specializing in performing work of this section with minimum three years 
documented experience, minimum three successfully completed projects of similar scope 
and complexity, and approved by manufacturer. 

2. Designate one individual as project foreman who shall be on site at all times during 
installation. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Accept materials on site in manufacturers unopened original packaging. Inspect for damage. 

B. Store primers and sealants in cool dry location with ambient temperature range of 60 to 80 
degrees F (15 to 27 degrees C). 

1.7 ENVIRONMENTAL REQUIREMENTS 

A.  Do not install primers or sealants when atmospheric temperatures or joint surface 
temperatures are less than 40 degrees F (4 degrees C). 

1.8 SCHEDULING 

A.  Ensure sealants are cured before covering with any other materials. 

1.9 WARRANTY 

A. Manufacturer's standard warranty covering sealant materials. 

B. Applicator's standard warranty covering workmanship. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Tremco Sealant/Weatherproofing Division of RPM International, Inc. 

B. Dow Corning Corporation. 

C. Sonneborn Building Products Division, Rexnord Chemical Products, Inc. (Master Builders). 

D. Approved pre-approved equivalent. 

2.2 SILICONE SEALANTS 

A. Single Component Silicone: Dow Corning 795 Silicone Building Sealant (design basis), color 
as selected, at exterior and interior perimeter of windows. 

2.3 POLYURETHANE SEALANTS 

A. Single Component Non-Sag Polyurethane: Sonneborn Building Products Sonolastic NP 1 
(MasterSeal NP 1) (design basis) , color as selected, at locations other than exterior and 
interior perimeter of windows. 
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2.4 ACCESSORIES 

A. Joint Cleaner:  Non-corrosive and non-staining type, recommended by sealant manufacturer; 
compatible with joint forming materials. 

B. Primer:  Non-staining type, recommended by sealant manufacturer to suit application. 

C. Joint Backing:  Closed-cell round foam rod compatible with sealant; oversized 25 to 50 percent 
larger than joint width; recommended by sealant manufacturer to suit application 

D. Bond Breaker:  Pressure sensitive tape recommended by sealant manufacturer to suit 
application. 

E. Masking tape:  Non-staining, non-absorbent tape product compatible with joint sealants and 
adjacent joint surfaces. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify substrate surfaces and joint openings are ready to receive work. 

1. Verify joint surfaces are clean and dry. 

2. Ensure concrete surfaces are fully cured. 

B. Report unsatisfactory conditions in writing to the Architect; 

C. Do not proceed until unsatisfactory conditions are corrected. 

3.2 PREPARATION 

A. Prepare joints in accordance with ASTM C 1193 and manufacturer's instructions. 

B. Clean joint surfaces to remove dirt, dust, oils, wax, paints, and other contamination capable of 
affecting primer and sealant bond. 

C. Protect elements surrounding the Work of this section from damage or disfiguration.  Apply 
masking tape to adjacent surfaces when required to prevent damage to finishes from sealant 
installation. 

3.3 EXISTING WORK 

A. Mechanically remove existing sealant. 

B. Clean joint surfaces of residual sealant and other contaminates capable of affecting sealant 
bond to joint surface. 

C. Allow joint surfaces to dry before installing new sealants. 

3.4 SEALANT INSTALLATION 

A. Install primer and sealants in accordance with ASTM C 1193 and manufacturer's instructions. 

B. Install joint backing to maintain the following joint ratios: 

1. Joints up to 1/2 inch (13 mm) Wide: 1:1 width to depth ratio. 

2. Joints Greater than 1/2 inch (13 mm) Wide: 2:1 width to depth ratio; maximum 1/2 inch 
joint depth. 

C. Install bond breaker where joint backing is not used. 

D. Apply primer where required for sealant adhesion. 



 

IDAS - WRC Campus Fiber Upgrades 

IDAS Project # 9279.40 
SH Project # 2240007040  

 

Joint Sealants  
07 9000 - 4  

Issued for Construction 
04-25-2025 

  

E. Install sealants immediately after joint preparation. 

F. Install sealant free of air pockets, foreign embedded matter, ridges, and sags. 

G. Joining Silicone and Polyurethane Sealants: 

1. Install polyurethane sealants first. 

2. Join silicone sealant to polyurethane in accordance with manufacturer's instructions. 

H. Tool exposed joint surface concave. 

3.5 CLEANING 

A. Remove masking tape. 

B. Clean adjacent surfaces soiled by sealant installation. 

END OF SECTION 
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SECTION 08 1113  
HOLLOW METAL DOORS AND FRAMES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Non-fire-rated hollow metal doors and frames. 

1.2 ABBREVIATIONS AND ACRONYMS 

A. ANSI:  American National Standards Institute. 

B. HMMA:  Hollow Metal Manufacturers Association. 

C. NAAMM:  National Association of Architectural Metal Manufacturers. 

D. NFPA:  National Fire Protection Association. 

E. SDI:  Steel Door Institute. 

F. UL:  Underwriters Laboratories. 

1.3 REFERENCE STANDARDS 

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010. 

B. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel 
Doors, Frames and Frame Anchors 2018. 

C. ANSI/SDI A250.6 - Recommended Practice for Hardware Reinforcing on Standard Steel Doors 
and Frames 2015. 

D. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100) 2017. 

E. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces 
for Steel Doors and Frames 2020. 

F. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware 2016a. 

G. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020. 

H. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, 
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, 
Required Hardness, Solution Hardened, and Bake Hardenable 2021a. 

I. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, 
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and 
Ultra-High Strength 2018a. 

J. BHMA A156.115 - Hardware Preparation In Steel Doors And Steel Frames 2016. 

K. ICC A117.1 - Accessible and Usable Buildings and Facilities 2017. 

L. ITS (DIR) - Directory of Listed Products current edition. 

M. NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames 2002. 

N. NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames 2011. 
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O. NAAMM HMMA 840 - Guide Specifications for Receipt, Storage and Installation of Hollow 
Metal Doors and Frames 2007. 

P. NAAMM HMMA 861 - Guide Specifications for Commercial Hollow Metal Doors and Frames 
2014. 

Q. NFPA 80 - Standard for Fire Doors and Other Opening Protectives 2022. 

R. NFPA 105 - Standard for Smoke Door Assemblies and Other Opening Protectives 2022. 

S. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies 2022. 

T. SDI 117 - Manufacturing Tolerances for Standard Steel Doors and Frames 2013. 

U. UL (DIR) - Online Certifications Directory Current Edition. 

V. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies Current Edition, 
Including All Revisions. 

W. UL 1784 - Standard for Air Leakage Tests of Door Assemblies Current Edition, Including All 
Revisions. 

1.4 SUBMITTALS 

A. Product Data:  Materials and details of design and construction, hardware locations, 
reinforcement type and locations, anchorage and fastening methods, and finishes. 

B. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, 
anchorage, connections, and identifying location of different finishes, if any. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Comply with NAAMM HMMA 840 or ANSI/SDI A250.8 (SDI-100) in accordance with specified 
requirements. 

B. Deliver hollow metal work palletized, wrapped, or crated to provide protection during transit 
and Project-site storage. Do not use non-vented plastic. 

C. Store hollow metal work under cover at Project site. Place in stacks of five units maximum in a 
vertical position with heads up, spaced by blocking, on minimum 4-inch (102 mm) high wood 
blocking. Do not store in manner that traps excess humidity. 

1. Provide minimum 1/4 inch (6 mm) space between each stacked door to permit air 
circulation. 

1.6 PROJECT CONDITIONS 

A. Field Measurements: Verify actual dimensions of openings by field measurements before 
fabrication. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

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

1. Ceco Door, an Assa Abloy Group company:  www.assaabloydss.com/#sle. 

2. Curries, an Assa Abloy Group company:  www.assaabloydss.com/#sle. 
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3. Republic Doors, an Allegion brand:  www.republicdoor.com/#sle. 

4. Steelcraft, an Allegion brand:  www.allegion.com/#sle. 

5. Architect pre-approved equivalent. 

2.2 PERFORMANCE REQUIREMENTS 

A. Requirements for Hollow Metal Doors and Frames: 

1. Steel Sheet:  Comply with one or more of the following requirements; galvannealed steel 
complying with ASTM A653/A653M, cold-rolled steel complying with ASTM 
A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel complying with ASTM 
A1011/A1011M, commercial steel (CS) Type B, for each. 

2. Accessibility:  Comply with ICC A117.1 and ADA Standards. 

3. Door Top Closures: Flush end closure channel, with top and door faces aligned. 

4. Door Edge Profile:  Manufacturers standard for application indicated. 

5. Typical Door Face Sheets:  Flush.  

6. Hardware Preparations, Selections and Locations:  Comply with NAAMM HMMA 830 and 
NAAMM HMMA 831 or BHMA A156.115 and ANSI/SDI A250.8 (SDI-100) in accordance 
with specified requirements. 

7. Frame Anchors: ASTM A 591/A 591M, Commercial Steel (CS), 40z (12G) coating 
designation; mill phosphatized. 

B. Combined Requirements:  If a particular door and frame unit is indicated to comply with more 
than one type of requirement, comply with the specified requirements for each type; for 
instance, an exterior door that is also indicated as being sound-rated must comply with the 
requirements specified for exterior doors and for sound-rated doors; where two requirements 
conflict, comply with the most stringent. 

2.3 HOLLOW METAL DOORS 

A. Door Finish:  Factory primed and field finished. 

B. Interior Doors, Non-Fire-Rated: 

1. Based on SDI Standards: ANSI/SDI A250.9 (SDI-100) 

a. Level 2 - Heavy-Duty 

b. Physical Performance Level B 500,000 cycles; in accordance with ANSI/SDI A250.4. 

c. Model 2, seamless design, continuously welded seam dressed smooth. 

d. Door Face Metal Thickness: 18-gauge, 0.042 inch (1.0 mm), minimum. 

2. Door Core Material: Manufacturer's standard core material/construction and in 
compliance with requirements. 

3. Door Thickness: 1-3/4 inches (44.5 mm), nominal. 

2.4 HOLLOW METAL FRAMES 

A. Comply with standards and/or custom guidelines as indicated for corresponding door in 
accordance with applicable door frame requirements. 

B. Frame Finish:  Factory primed and field finished. 
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C. Interior Door Frames, Non-Fire Rated: Full profile/continuously welded type. 

1. Frame Metal Thickness: 16 gauge, 0.053 inch ( 1.3 mm), minimum. 

D. Frames Wider than 48 inches: Reinforce with steel channel fitted tightly into frame head, flush 
with top. 

2.5 FINISHES 

A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard. 

2.6 ACCESSORIES 

A. Mechanical Fasteners for Concealed Metal-to-Metal Connections:  Self-drilling, self-tapping, 
steel with electroplated zinc finish. 

B. Exposed Fasteners:  Provide countersunk, flat- or oval-head screws and bolts for exposed 
fasteners unless otherwise indicated. 

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

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

E. Frame Anchors 

1. Jamb Anchors: 

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

0.042 inch (1.0 mm) thick. 

b. Provide number and spacing of jamb anchors as follows: 

1) Fire ratings may require additional anchors. 

2) Stud-Wall Type: Locate anchors not more than 18 inches (457 mm) from top 

and bottom of frame. Space anchors not more than 32 inches (813 mm) o.c. 

and as follows: 

(a) Three anchors per jamb up to 60 inches (1524 mm) high. 

(b) Four anchors per jamb from 60 to 90 inches (1524 to 2286 mm) high. 

(c) Five anchors per jamb from 90 to 96 inches (2286 to 2438 mm) high. 

(d) Five anchors per jamb plus 1 additional anchor per jamb for each 24 inches 

(610 mm) or fraction thereof above 96 inches (2438 mm) high. 

(e) Two anchors per head for frames above 42 inches (1066 mm) wide and 

mounted in metal-stud partitions. 

2. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch (1.0 mm) 
thick, and as follows: 

a. Attachment: Weld anchors to bottom of jambs and mullions with at least four spot 

welds per anchor. 

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

F. Silencers:  Resilient rubber, fitted into drilled hole; provide three on strike side of single door, 
three on center mullion of pairs, and two on head of pairs without center mullions. 

G. Temporary Frame Spreaders:  Provide for factory- or shop-assembled frames. 
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2.7 FABRICATION 

A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle. Accurately form 
metal to required sizes and profiles, with minimum radius for thickness of metal. Where 
practical, fit and assemble units in manufacturer's plant. To ensure proper assembly at Project 
site, clearly identify work that cannot be permanently factory assembled before shipment. 

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

C. Hardware Preparation: Factory prepare hollow metal work to receive templated mortised 
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door 
Hardware Schedule and templates furnished as specified in Section 08 7100. 

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

2. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series 
specifications for preparation of hollow metal work for hardware. 

3. Coordinate locations of conduit and wiring boxes for electrical connections with Division 
26 and Division 28 Sections. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify existing conditions before starting work. 

B. Verify that opening sizes and tolerances are acceptable. 

C. Verify that finished walls are in plane to ensure proper door alignment. 

D. Examine rough-in for embedded and built-in anchors to verify actual locations before frame 
installation. 

E. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of the Work. 

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

3.2 PREPARATION 

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

B. Prior to installation, adjust and securely brace welded hollow metal frames for squareness, 
alignment, twist, and plumbness to the requirements listed in Tolerances article below. 

C. Drill and tap doors and frames to receive non-templated, mortised, and surface-mounted door 
hardware. 

3.3 INSTALLATION 

A. Install doors and frames in accordance with manufacturer's instructions and related 
requirements of specified door and frame standards or custom guidelines indicated. 

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

C. Coordinate frame anchor placement with wall construction. 
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D. Install door hardware as specified in Section 08 7100. 

1. Comply with recommended practice for hardware placement of doors and frames in 
accordance with ANSI/SDI A250.6 or NAAMM HMMA 861. 

E. Coordinate installation of electrical connections to electrical hardware items. 

F. Hollow Metal Frames: Install hollow metal frames of size and profile indicated. 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. Check plumbness, squareness, and twist of frames as walls are constructed. Shim 

as necessary to comply with installation tolerances. 

2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor, and 
secure with post-installed expansion anchors. 

G. 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 (3 mm) plus or minus 1/16 inch (1.6 mm). 

b. Between Bottom of Door and Top of Threshold: Maximum 3/8 inch (9.5 mm). 

c. Between Bottom of Door and Top of Finish Floor (No Threshold): Maximum 3/4 inch 

(19 mm). 

2. Smoke-Control Doors: Install doors according to NFPA 105. 

3.4 TOLERANCES 

A. Clearances Between Door and Frame:  Comply with related requirements of specified frame 
standards or custom guidelines indicated in accordance with SDI 117 or NAAMM HMMA 861. 

B. Maximum Diagonal Distortion:  1/16 inch (1.6 mm) measured with straight edge, corner to 
corner. 

C. Squareness: Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 90 degrees 
from jamb perpendicular to frame head. 

D. Alignment: Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal line parallel to 
plane of wall. 

E. Twist: Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall. 

F. Plumbness: Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor. 

3.5 ADJUSTING 

A. Adjust for smooth and balanced door movement. 

B. 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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3.6 SCHEDULE 

1. Refer to Door and Frame Schedule on the drawings. 

END OF SECTION 
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SECTION 08 7100  
DOOR HARDWARE 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Hardware for hollow metal doors. 

1.2 REFERENCE STANDARDS 

A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010. 

B. BHMA A156.1 - Standard for Butts and Hinges; 2021. 

C. BHMA A156.4 - Door Closers and Pivots; 2024. 

D. BHMA A156.8 - Door Controls - Overhead Stops and Holders; 2021. 

E. BHMA A156.18 - Standard for Materials and Finishes; 2020. 

F. BHMA A156.115 - Hardware Preparation in Steel Doors and Frames; 2016. 

G. DHI (LOCS) - Recommended Locations for Architectural Hardware for Standard Steel Doors 
and Frames; 2004. 

H. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017. 

I. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 
Including All Applicable Amendments and Supplements. 

J. NFPA 105 - Standard for Smoke Door Assemblies and Other Opening Protectives; 2022. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordinate the manufacture, fabrication, and installation of products that door hardware is 
installed on. 

1.4 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements for submittal procedures. 

B. Product Data:  Manufacturer's catalog literature for each type of hardware, marked to clearly 
show products to be furnished for this project, and includes construction details, material 
descriptions, finishes, and dimensions and profiles of individual components. 

C. Shop Drawings - Door Hardware Schedule:  Submit detailed listing that includes each item of 
hardware to be installed on each door. Use door numbering scheme as included in Contract 
Documents. 

1. Prepared by or under supervision of Architectural Hardware Consultant (AHC). 

2. Provide complete description for each door listed. 

D. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions 
requiring special attention. 

E. Maintenance Data:  Include data on operating hardware, lubrication requirements, and 
inspection procedures related to preventative maintenance. 

1. Submit manufacturer's parts lists and templates. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Package hardware items individually; label and identify each package with door opening code 
to match door hardware schedule. 

1.6 WARRANTY 

A. Manufacturer's Warranty:  Provide warranty against defects in material and workmanship for 
period indicated. Complete forms in Owner's name and register with manufacturer. 

1. Closers:  Five years, minimum. 

2. Exit Devices:  Three years, minimum. 

3. Other Hardware:  Two years, minimum. 

PART 2  PRODUCTS 

2.1 DESIGN AND PERFORMANCE CRITERIA 

A. Provide specified door hardware as required to make doors fully functional, compliant with 
applicable codes, and secure to extent indicated. 

B. Provide individual items of single type, of same model, and by same manufacturer. 

C. Provide door hardware products that comply with the following requirements: 

1. Applicable provisions of federal, state, and local codes. 

2. Accessibility:  ADA Standards and ICC A117.1. 

3. Applicable provisions of NFPA 101. 

4. Hardware Preparation for Steel Doors and Steel Frames:  BHMA A156.115. 

D. Fasteners: 

1. Provide fasteners of proper type, size, quantity, and finish that comply with commercially 
recognized standards for proposed applications. 

a. Aluminum fasteners are not permitted. 

b. Provide phillips flat-head screws with heads finished to match door surface hardware 

unless otherwise indicated. 

2.2 HINGES 

A. Manufacturers: 

1. McKinney; an Assa Abloy Group company:  www.assaabloydss.com/#sle. 

2. Bommer Industries, Inc:  www.bommer.com/#sle. 

3. Hager Companies:  www.hagerco.com/#sle. 

4. Stanley, dormakaba Group:  www.stanleyhardwarefordoors.com/#sle. 

5. Architect pre-approved equivalent. 

B. Hinges:  Comply with BHMA A156.1, Grade 1. 

1. Provide hinges on every swinging door. 

2. Provide following quantity of butt hinges for each door: 
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a. Doors From 60 inches (1.5 m) High up to 90 inches (2.3 m) High:  Three hinges. 

3. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized for 
door thickness and clearances required: 

a. Widths up to 3'-0": 4-1/2" heavy weight as specified. 

b. Widths from 3'-1" to 4'-0": 5" heavy weight as specified. 

2.3 MORTISE LOCKS 

A. Locks to be provided by Owner. 

2.4 CLOSERS 

A. Manufacturers; Surface Mounted: 

1. Corbin Russwin, Norton, Rixson, Sargent, or Yale; an Assa Abloy Group 
company:  www.assaabloydss.com/#sle. 

2. DORMA USA, Inc; 7400 Series, 8600 Series, 8900 Series, and 
TS93:  www.dorma.com/#sle. 

3. Hager Companies:  www.hagerco.com/#sle. 

4. LCN, an Allegion brand:  www.allegion.com/us/#sle. 

5. Stanley, dormakaba Group:  www.stanleyhardwarefordoors.com/#sle. 

6. Architect pre-approved equivalent. 

B. Closers:  Comply with BHMA A156.4, Grade 1. 

1. Type:  Surface mounted to door. 

2.5 OVERHEAD STOPS AND HOLDERS 

A. Manufacturers: 

1. Rixson or Sargent; an Assa Abloy Group company:  www.assaabloydss.com/#sle. 

2. DORMA USA, Inc; 900 Series:  www.dorma.com/#sle. 

3. Glynn-Johnson, an Allegion brand:  www.allegion.com/us/#sle. 

4. Architect pre-approved equivalent. 

B. Overhead Stops and Holders (Door Checks):  Comply with BHMA A156.8, Grade 1. 

1. Provide stop for every swinging door, unless otherwise indicated. 

2.6 KICK PLATES 

A. Manufacturers: 

1. Hiawatha, Inc, an Activar Construction Products Group 
company:  www.activarcpg.com/hiawatha/#sle. 

2. Ives, an Allegion brand:  www.allegion.com/us/#sle. 

3. Standard Metal Hardware Manufacturing Ltd; Door Plates:  www.smhardware.com/#sle. 

4. Architect pre-approved equivalent. 

B. Kick Plates:  Provide along bottom edge of push side of every door with closer, except 
aluminum storefront and glass entry doors, unless otherwise indicated. 

1. Size:  30" high by 2 inch (51 mm) less door width (LDW) on push side of door. 
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2.7 SILENCERS 

A. Manufacturers: 

1. Ives, an Allegion brand:  www.allegion.com/us/#sle. 

2. Rockwood; an Assa Abloy Group company:  www.assaabloydss.com/#sle. 

3. Architect pre-approved equivalent. 

B. Silencers:  Provide at equal locations on door frame to mute sound of door's impact upon 
closing. 

1. Single Door:  Provide three on strike jamb of frame. 

2. Pair of Doors:  Provide two on head of frame, one for each door at latch side. 

3. Material:  Rubber, black color. 

2.8 FINISHES 

A. Finishes:  Provide door hardware of same finish, unless otherwise indicated. 

1. Primary Finish:  626; satin chromium plated over nickel, with brass or bronze base 
material (former US equivalent US26D); BHMA A156.18. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that doors and frames are ready to receive this work; labeled, fire-rated doors and 
frames are properly installed, and dimensions are as indicated on shop drawings. 

B. Verify that electric power is available to power operated devices and of correct characteristics. 

3.2 INSTALLATION 

A. Install hardware in accordance with manufacturer's instructions and applicable codes. 

B. Install hardware for smoke and draft control doors in accordance with NFPA 105. 

C. Use templates provided by hardware item manufacturer. 

D. Do not install surface mounted items until application of finishes to substrate are fully 
completed. 

E. Door Hardware Mounting Heights:   Distance from finished floor to center line of hardware 
item.  As indicated in following list; unless noted otherwise in Door Hardware Schedule or on 
drawings. 

1. For Steel Doors and Frames:  Install in compliance with DHI (LOCS) recommendations. 

2. Mounting heights in compliance with ADA Standards: 

3.3 FIELD QUALITY CONTROL 

A. Perform field inspection and testing under provisions of Section 01 4000 - Quality 
Requirements. 

B. Provide an Architectural Hardware Consultant (AHC) to inspect installation and certify that 
hardware and installation has been furnished and installed in accordance with manufacturer's 
instructions and as specified. 
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3.4 ADJUSTING 

A. Adjust hardware for smooth operation. 

B. Adjust gasketing for complete, continuous seal; replace if unable to make complete seal. 

3.5 CLEANING 

A. Clean finished hardware in accordance with manufacturer's written instructions after final 
adjustments have been made. 

B. Clean adjacent surfaces soiled by hardware installation. 

C. Replace items that cannot be cleaned to manufacturer's level of finish quality at no additional 
cost. 

3.6 PROTECTION 

A. Do not permit adjacent work to damage hardware or finish. 

END OF SECTION 
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SECTION 09 2116  
GYPSUM BOARD ASSEMBLIES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Performance criteria for gypsum board assemblies. 

B. Metal stud wall framing. 

C. Metal channel ceiling framing. 

D. Gypsum wallboard. 

E. Joint treatment and accessories. 

1.2 REFERENCE STANDARDS 

A. AISI S100 - North American Specification for the Design of Cold-Formed Steel Structural 
Members 2016, with Supplement (2018). 

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020. 

C. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing 
Gypsum Board 2017. 

D. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members 2018. 

E. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive 
Screw-Attached Gypsum Panel Products 2020. 

F. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board 2020. 

G. ASTM C954 - Standard Specification for Steel Drill Screws for the Application of Gypsum 
Panel Products or Metal Plaster Bases to Steel Studs From 0.033 in. (0.84 mm) to 0.112 in. 
(2.84 mm) in Thickness 2018. 

H. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for Application of 
Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs 2020. 

I. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum 
Veneer Base 2019. 

J. ASTM C1396/C1396M - Standard Specification for Gypsum Board 2017. 

K. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of 
Interior Coatings in an Environmental Chamber 2016. 

L. GA-216 - Application and Finishing of Gypsum Panel Products 2018. 

1.3 SUBMITTALS 

A. Product Data:  Provide data on metal framing, gypsum board, accessories, and joint finishing 
system. 

B. Product Data:  Provide manufacturer's data on partition head to structure connectors, showing 
compliance with requirements. 



 

IDAS - WRC Campus Fiber Upgrades 

IDAS Project # 9279.40 
SH Project # 2240007040  

 

GYPSUM BOARD ASSEMBLIES  
09 2116 - 2  

Issued for Construction 
04-25-2025 

  

PART 2 PRODUCTS 

2.1 GYPSUM BOARD ASSEMBLIES 

A. Provide completed assemblies complying with ASTM C840 and GA-216. 

B. Fire-Resistance-Rated Assemblies: Provide completed assemblies complying with applicable 
code. 

1. UL Assembly Numbers: Provide construction equivalent to that listed for the particular 
assembly in the current UL (FRD). 

2.2 METAL FRAMING MATERIALS 

A. Non-structural Framing System Components:  AISI S220; galvanized sheet steel, of size and 
properties necessary to comply with ASTM C754 for the spacing indicated, with maximum 
deflection of wall framing of L/120 at 5 psf (L/120 at 240 Pa). 

1. Studs:  C-shaped with knurled or embossed faces. 

2. Runners:  U shaped, sized to match studs. 

3. Ceiling Channels: C-shaped. 

B. Shaft Wall Studs and Accessories: AISI S220; galvanized sheet steel, of size and properties 
necessary to comply with ASTM C754 and specified perfornance requirements. 

C. Partition Head to Structure Connections:  Provide mechanical anchorage devices that 
accommodate deflection using slotted holes, screws, and anti-friction bushings, preventing 
rotation of studs while maintaining structural performance of partition. 

1. Structural Performance:  Maintain lateral load resistance and vertical movement capacity 
required by applicable code, when evaluated in accordance with AISI S100. 

2. Material:  ASTM A653/A653M steel sheet, SS Grade 50/340, with G60/Z180 hot-dipped 
galvanized coating. 

3. Provide mechanical anchorage devices as described above that accommodate deflection 
while maintaining the fire-resistance rating of the wall assembly. 

a. Products: 

1) ClarkDietrich; BlazeFrame RipTrak:  www.clarkdietrich.com/#sle. 

2) FireTrak Corporation; Posi Klip:  www.fire-trak.com/#sle. 

3) Metal-Lite, Inc; The System:  www.metal-lite.net/#sle. 

4) Architect pre-approved equivalent. 

2.3 BOARD MATERIALS 

A. Manufacturers - Gypsum-Based Board: 

1. American Gypsum Company:  www.americangypsum.com/#sle. 

2. Georgia-Pacific Gypsum:  www.gpgypsum.com/#sle. 

3. National Gypsum Company:  www.nationalgypsum.com/#sle. 

4. USG Corporation:  www.usg.com/#sle. 

5. Architect pre-approved equivalent. 
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B. Gypsum Wallboard:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to 
minimize joints in place; ends square cut. 

1. Application:  Use for vertical surfaces, unless otherwise indicated. 

2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273. 

a. Mold resistant board is required at all locations. 

3. At Assemblies Indicated with Fire-Resistance Rating:  Use type required by indicated 
tested assembly; if no tested assembly is indicated, use Type X board, UL or WH listed. 

4. Thickness: 

a. Vertical Surfaces:  5/8 inch (16 mm). 

b. Ceilings: 5/8 inch (16 mm). 

C. Backing Board for Non-Wet areas: Water-resistant gypsum backing board as defined in ASTM 
C1396/C1396M; sizes to minimize joints in place; ends square cut. 

1. Application: Vertical surfaces in all mechanical spaces. 

2. Mold resistance: Score of 10, when tested in accordance with ASTM D3273. 

3. Type: X. 

4. Thickness: 5/8 inch (16 mm). 

5. Edges: Tapered. 

6. Products: 

a. Georgia-Pacific Gypsum; DensArmor Plus; www.gpgypsum.com/#sle. 

b. Gold Bond Building Products, LLC provided by National Gypsum company; Gold 

Bond XP Fire-Shield Gypsum Board; www.goldbondbuilding.com/#sle. 

c. Architect pre-approved equivalent. 

D. Shaftwall and Coreboard: Type X; 1 inch thick by 24 inches wide, beveled long edges, ends 
square cut. 

1. Glass Mat Faced Type: Glass mat shaftliner gypsum panel or glass mat coreboard 
gypsum panel as defined in ASTM C1638/C1658M; water-resistant faces. 

2. Mold Resistance: Score of 10, when tested in accordance with ASTM D3273. 

3. Glass Mat Faced Products: 

a. Georgia-Pacific Gypsum; DensGlass Shaftliner (mold-resistant); 

www.gpgypsum.com/#sle. 

b. Gold Bond Building Products, LLC provided by National Gypsum Company; Gold 

Bond eXP Shaftliner; www.goldbondbuilding.com/#sle. 

c. Architect pre-approved equivalent. 

2.4 GYPSUM WALLBOARD ACCESSORIES 

A. Finishing Accessories:  ASTM C1047, extruded aluminum alloy (6063 T5) or galvanized steel 
sheet ASTM A924/A924M G90, unless noted otherwise. 

1. Types:  As detailed or required for finished appearance. 
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2. Special Shapes:  In addition to conventional corner bead and control joints, provide U-
bead at exposed panel edges. 

B. Joint Materials:  ASTM C475/C475M and as recommended by gypsum board manufacturer for 
project conditions. 

C. Screws for Fastening of Gypsum Panel Products to Cold-Formed Steel Studs Less than 0.033 
inches (0.84 mm) in Thickness and Wood Members:  ASTM C1002; self-piercing tapping 
screws, corrosion-resistant. 

D. Screws for Fastening of Gypsum Panel Products to Steel Members from 0.033 to 0.112 inch 
(0.84 to 2.84 mm) in Thickness:  ASTM C954; steel drill screws, corrosion-resistant. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify that project conditions are appropriate for work of this section to commence. 

3.2 SHAFT WALL INSTALLATION 

A. Shaft Wall Framing: Install in accordance with manufacturer's installation instructions. 

B. Shaft Wall Liner: Cut panels to accurate dimensions and install sequentially between special 
friction studs. 

3.3 FRAMING INSTALLATION 

A. Metal Framing:  Install in accordance with ASTM C754 and manufacturer's instructions. 

B. Suspended Ceilings: Space framing and furring members at 16 inches on center (at 400 mm 
on center). 

1. Level ceiling system to a tolerance of 1/1200. 

2. Laterally brace enter suspension system. 

C. Studs:  Space studs at 16 inches on center (at 406 mm on center). 

1. Extend partition framing to structure in all locations. 

2. Partitions Terminating at Structure:  Attach top runner to structure, maintain clearance 
between top of studs and structure, and connect studs to track using specified 
mechanical devices in accordance with manufacturer's instructions; verify free movement 
of top of stud connections; do not leave studs unattached to track. 

D. Openings:  Reinforce openings as required for weight of doors or operable panels, using not 
less than double studs at jambs. 

3.4 BOARD INSTALLATION 

A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end 
joints, especially in highly visible locations. 

B. Single-Layer Nonrated:  Install gypsum board in most economical direction, with ends and 
edges occurring over firm bearing. 

C. Fire-Resistance-Rated Construction:  Install gypsum board in strict compliance with 
requirements of assembly listing. 

D. Installation on Metal Framing:  Use screws for attachment of gypsum board. 
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3.5 INSTALLATION OF TRIM AND ACCESSORIES 

A. Control Joints:  Place control joints consistent with lines of building spaces and as indicated. 

1. Space control joints in accordance with ASTM C840 at specific locations indicated on 
drawings or approved by Architect. 

B. Corner Beads:  Install at external corners, using longest practical lengths. 

C. Edge Trim:  Install at locations where gypsum board abuts dissimilar materials. 

3.6 JOINT TREATMENT 

A. Paper Faced Gypsum Board:  Use paper joint tape, embed with drying type joint compound 
and finish with drying type joint compound. 

B. Finish gypsum board in accordance with levels defined in ASTM C840, as follows: 

1. Level 4:  Walls and ceilings to receive paint finish or wall coverings, unless otherwise 
indicated. 

2. Level 1:  Fire-resistance-rated wall areas above finished ceilings, whether or not 
accessible in the completed construction. 

C. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to 
receive finishes. 

1. Feather coats of joint compound so that camber is maximum 1/32 inch (0.8 mm). 

3.7 TOLERANCES 

A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet 
(3 mm in 3 m) in any direction. 

END OF SECTION 
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SECTION 09 9123  
INTERIOR PAINTING 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Surface preparation. 

B. Field application of paints. 

C. Scope:  Finish new wall, new door and frame, and other surfaces as indicated. 

D. Do Not Paint or Finish the Following Items: 

1. Items factory-finished unless otherwise indicated; materials and products having factory-
applied primers are not considered factory finished. 

2. Items indicated to receive other finishes. 

3. Items indicated to remain unfinished. 

4. Fire rating labels, equipment serial number and capacity labels, bar code labels, and 
operating parts of equipment. 

5. Floors, unless specifically indicated. 

6. Concealed pipes, ducts, and conduits. 

1.2 DEFINITIONS 

A. Comply with ASTM D16 for interpretation of terms used in this section. 

1.3 REFERENCE STANDARDS 

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for 
Architectural Coatings; U.S. Environmental Protection Agency current edition. 

B. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications 
2019. 

C. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators 
Association Current Edition. 

D. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual Current 
Edition. 

E. SSPC-SP 1 - Solvent Cleaning 2015, with Editorial Revision (2016). 

F. SSPC-SP 6 - Commercial Blast Cleaning 2007. 

1.4 SUBMITTALS 

A. Product Data:  Provide complete list of products to be used, with the following information for 
each: 

1. Manufacturer's name, product name and/or catalog number, and general product 
category (e.g., "alkyd enamel"). 

2. MPI product number (e.g., MPI #47). 

3. Cross-reference to specified paint system(s) product is to be used in; include description 
of each system. 
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B. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches (216 by 279 mm) in 
size, illustrating range of colors available for each finishing product specified. 

1. Where sheen is specified, submit samples in only that sheen. 

C. Certification:  By manufacturer that paints and finishes comply with VOC limits specified. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability. 

B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand 
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and 
instructions for mixing and reducing. 

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F (7 degrees C) and a 
maximum of 90 degrees F (32 degrees C), in ventilated area, and as required by 
manufacturer's instructions. 

1.6 FIELD CONDITIONS 

A. Do not apply materials when surface and ambient temperatures are outside the temperature 
ranges required by the paint product manufacturer. 

B. Follow manufacturer's recommended procedures for producing best results, including testing of 
substrates, moisture in substrates, and humidity and temperature limitations. 

C. Do not apply materials when relative humidity exceeds 85 percent, at temperatures less than 5 
degrees F (3 degrees C) above the dew point, or to damp or wet surfaces. 

D. Minimum Application Temperatures for Paints:  50 degrees F (10 degrees C) for interiors 
unless required otherwise by manufacturer's instructions. 

E. Provide lighting level of 80 ft candles (860 lx) measured mid-height at substrate surface. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Provide paints and finishes from the same manufacturer to the greatest extent possible. 

B. Paints: 

1. Diamond Vogel Paints:  www.diamondvogel.com/#sle. 

2. PPG Paints:  www.ppgpaints.com/#sle. 

3. Sherwin-Williams Company:  www.sherwin-williams.com/#sle. 

4. Architect pre-approved equivalent. 

2.2 PAINTS AND FINISHES - GENERAL 

A. Paints and Finishes:  Ready-mixed, unless intended to be a field-catalyzed paint. 

1. Where MPI paint numbers are specified, provide products listed in Master Painters 
Institute Approved Product List, current edition available at www.paintinfo.com, for 
specified MPI categories, except as otherwise indicated. 
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2. Provide paints and finishes of a soft paste consistency, capable of being readily and 
uniformly dispersed to a homogeneous coating, with good flow and brushing properties, 
and capable of drying or curing free of streaks or sags. 

3. Provide materials that are compatible with one another and the substrates indicated 
under conditions of service and application, as demonstrated by manufacturer based on 
testing and field experience. 

4. Supply each paint material in quantity required to complete entire project's work from a 
single production run. 

5. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is 
specifically described in manufacturer's product instructions. 

B. Volatile Organic Compound (VOC) Content: 

1. Provide paints and finishes that comply with the most stringent requirements specified in 
the following: 

a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for 

Architectural Coatings. 

b. Architectural coatings VOC limits of State in which the project is located. 

2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR 59, 
Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added 
at project site; or other method acceptable to authorities having jurisdiction. 

C. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected 
later by Architect/Engineer from the manufacturer's full line. 

D. Colors: 

1. Selection to be made by Architect/Engineer after award of contract. 

2.3 PAINT SYSTEMS - INTERIOR 

A. Paint I-OP - Interior Surfaces to be Painted, Unless Otherwise Indicated:  Including gypsum 
board, uncoated steel, shop primed steel, and galvanized steel. 

1. Paint hollow metal doors and door frames in all spaces indicated to receive new finishes. 

2. Two top coats and one coat primer. 

3. Top Coat(s):  High Performance Architectural Interior Latex; MPI #138, 139, 140, or 141. 

a. Products: 

1) Sherwin-Williams Pre-Catalyzed Waterbased Epoxy, Eg-Shel. (MPI #139) 

2) Sherwin-Williams Pre-Catalyzed Waterbased Epoxy, Semi-Gloss. (MPI #141) 

3) Architect pre-approved equivalent. 

4. Top Coat Sheen: 

a. Eggshell:  MPI gloss level 3; use this sheen at gypsum wallboard locations. 

b. Semi-Gloss:  MPI gloss level 5; use this sheen for hollow metal doors and frames. 

5. Primer:  As recommended by top coat manufacturer for specific substrate. 

2.4 ACCESSORY MATERIALS 

A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding 
materials, and clean-up materials as required for final completion of painted surfaces. 
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B. Patching Material:  Latex filler. 

C. Fastener Head Cover Material:  Latex filler. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Do not begin application of paints and finishes until substrates have been adequately 
prepared. 

B. Verify that surfaces are ready to receive work as instructed by the product manufacturer. 

C. Examine surfaces scheduled to be finished prior to commencement of work.  Report any 
condition that may potentially affect proper application. 

D. If substrate preparation is the responsibility of another installer, notify Architect/Engineer of 
unsatisfactory preparation before proceeding. 

E. Test shop-applied primer for compatibility with subsequent cover materials. 

F. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply 
finishes unless moisture content of surfaces is below the following maximums: 

1. Gypsum Wallboard:  12 percent. 

3.2 PREPARATION 

A. Clean surfaces thoroughly and correct defects prior to application. 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best 
result for the substrate under the project conditions. 

C. Remove or repair existing paints or finishes that exhibit surface defects. 

D. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim, 
escutcheons, and fittings, prior to preparing surfaces or finishing. 

E. Seal surfaces that might cause bleed through or staining of topcoat. 

F. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium 
phosphate and bleach.  Rinse with clean water and allow surface to dry. 

G. Gypsum Board:  Fill minor defects with filler compound.  Spot prime defects after repair. 

H. Galvanized Surfaces: 

1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1. 

I. Ferrous Metal: 

1. Solvent clean according to SSPC-SP 1. 

2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust.  Feather 
edges to make touch-up patches inconspicuous.  Clean surfaces with solvent.  Prime 
bare steel surfaces.  Re-prime entire shop-primed item. 

3. Remove rust, loose mill scale, and other foreign substances using using methods 
recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP 
6 "Commercial Blast Cleaning".  Protect from corrosion until coated. 
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3.3 APPLICATION 

A. Apply products in accordance with manufacturer's written instructions and recommendations in 
"MPI Architectural Painting Specification Manual". 

B. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat 
is applied. 

C. Apply each coat to uniform appearance in thicknesses specified by manufacturer. 

D. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just 
prior to applying next coat. 

E. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed 
prior to finishing. 

3.4 CLEANING 

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and 
remove daily from site. 

3.5 PROTECTION 

A. Touch-up damaged finishes after Substantial Completion. 

END OF SECTION 
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SECTION 23 8126.13  
CAPACITY SPLIT-SYSTEM AIR CONDITIONERS 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Air cooled condensing units. 

B. Indoor ductless fan & coil units. 

C. Controls. 

1.2 RELATED REQUIREMENTS 

A. Division 26: Electrical characteristics and wiring connections and installation and wiring of 
thermostats and other controls components. 

1.3 REFERENCE STANDARDS 

A. AHRI 210/240 - Performance Rating of Unitary Air-Conditioning and Air-Source Heat Pump 
Equipment; 2023. 

B. AHRI 520 - Performance Rating of Positive Displacement Condensing Units; 2004. 

C. ASHRAE Std 15 - Safety Standard for Refrigeration Systems; 2022, with Addendum (2024). 

D. ASHRAE Std 23 - Methods for Performance Testing Positive Displacement Refrigerant 
Compressors and Compressor Units; 2022. 

E. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024. 

F. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems; 
2024. 

G. UL 207 - Standard for Refrigerant-Containing Components and Accessories, Nonelectrical; 
Current Edition, Including All Revisions. 

1.4 SUBMITTALS 

A. See Section 01 3300 - Submittal Procedures, for submittal procedures. 

B. Product Data:  Provide rated capacities, weights, accessories, electrical nameplate data, and 
wiring diagrams. 

C. Shop Drawings:  Indicate assembly, required clearances, and location and size of field 
connections. 

D. Design Data:  Indicate refrigerant pipe sizing. 

E. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating 
instructions, installation instructions, maintenance and repair data, and parts listing. 

F. Warranty:  Submit manufacturer’s warranty and ensure forms have been filled out in Owner's 
name and registered with manufacturer. 

1.5 WARRANTY 

A. Provide five year manufacturer’s warranty for condensing units and compressors.  Include 
parts and labor. 
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PART 2  PRODUCTS 

2.1 MANUFACTURERS 

A. Daikin 

B. Carrier Corporation 

C. York International Corporation / Johnson Controls 

D. Mitsubishi. 

E. Engineer pre-approved equivalent. 

2.2 SYSTEM DESIGN 

A. Split-System Heating and Cooling Units:  Self-contained, packaged, matched factory-
engineered and assembled, pre-wired indoor and outdoor units; UL listed. 

1. Provide refrigerant lines internal to units and between indoor and outdoor units, factory 
cleaned, dried, pressurized and sealed, with insulated suction line. 

B. Performance Requirements: See Drawings for additional requirements. 

C. Electrical Characteristics: 

1. Disconnect Switch: Factory mount disconnect switch on equipment under provisions of 
Division 26. 

2.3 INDOOR UNITS FOR DUCTLESS SYSTEMS 

A. Indoor Units:  Self-contained, packaged, factory assembled, pre-wired unit consisting of 
cabinet, supply fan, evaporator coil, and controls; wired for single power connection with 
control transformer. 

1. Location:  High-wall. 

2. Cabinet:  Galvanized steel. 

a. Finish:  White. 

3. Fan:  Line-flow fan direct driven by a single motor. 

B. Evaporator Coils:  Copper tube aluminum fin assembly, galvanized or polymer drain pan 
sloped in all directions to drain, drain connection, refrigerant piping connections, restricted 
distributor or thermostatic expansion valve. 

1. Construction and Ratings:  In accordance with AHRI 210/240 and UL 207. 

2.4 OUTDOOR UNITS 

A. Outdoor Units:  Self-contained, packaged, pre-wired unit consisting of cabinet, with 
compressor and condenser. 

1. Refrigerant:  R-32 or R454B. 

2. Cabinet:  Galvanized steel with baked enamel finish, easily removed and secured access 
doors with safety interlock switches, glass fiber insulation with reflective liner. 

3. Construction and Ratings:  In accordance with AHRI 210/240 with testing in accordance 
with ASHRAE Std 23.1 and UL 207. 
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B. Compressor:   Hermetic, 3600 rpm, AHRI 520 resiliently mounted integral with condenser, with 
positive lubrication, crankcase heater, high pressure control, motor overload protection, service 
valves and drier.  Provide time delay control to prevent short cycling and rapid speed changes. 

C. Air Cooled Condenser:  Aluminum fin and copper tube coil, AHRI 520 with direct drive axial 
propeller fan resiliently mounted, galvanized fan guard. 

1. Condenser Fans:  Direct-drive propeller type. 

2. Condenser Fan Motor:  Enclosed, 1-phase type, permanently lubricated. 

D. Coil:  Air-cooled, aluminum fins bonded to copper tubes. 

E. Refrigerant Piping: 

F. Accessories:  Filter drier, high pressure switch (manual reset), low pressure switch (automatic 
reset), service valves and gauge ports, thermometer well (in liquid line). 

1. Provide thermostatic expansion valves. 

G. Operating Controls: 

1. Control by room thermostat to maintain room temperature setting. 

2.5 ACCESSORY EQUIPMENT 

A. Room Thermostat:  Wall-mounted, electric solid state microcomputer based room thermostat 
with remote sensor to maintain temperature setting; low-voltage; with following features: 

1. Preferential rate control to minimize overshoot and deviation from setpoint. 

2. Short cycle protection. 

3. Thermostat Display: 

a. Actual room temperature. 

b. Programmed temperature. 

c. System Mode Indication:  Heating, Cooling, Fan Auto, Off, and On, Auto or On, Off. 

PART 3  EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with the manufacturer’s instructions and requirements of local authorities 
having jurisdiction. 

B. Install in accordance with NFPA 90A and NFPA 90B. 

C. Install refrigeration systems in accordance with ASHRAE Std 15. 

END OF SECTION 
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SECTION 26 0500  
  COMMON WORK RESULTS FOR ELECTRICAL 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. See Division 01 for 
submittal procedures, quality requirements, alterations of work, and closeout requirements. 

1.2 SUMMARY 

A. Section Includes: 

1. Electrical equipment coordination and installation. 

2. Sleeves for raceways and cables. 

3. Sleeve seals. 

4. Grout. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.4 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 

1. To allow maximum possible headroom unless specific mounting heights that reduce 
headroom are indicated. 

2. So connecting raceways, cables, wireways, cable trays, and busways will be clear of 
obstructions and of the working and access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place 
concrete, masonry walls, and other structural components as they are constructed. 

PART 2  PRODUCTS 

2.1 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 

1. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and no 

side more than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm). 
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b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches (1270 

mm) and 1 or more sides equal to, or more than, 16 inches (400 mm), thickness shall 

be 0.138 inch (3.5 mm). 

2.2 SLEEVE SEALS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable. 

1. Sealing Elements:  EPDM or NBR interlocking links shaped to fit surface of cable or 
conduit.  Include type and number required for material and size of raceway or cable. 

2. Pressure Plates:  Carbon steel.  Include two for each sealing element. 

3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 
required to secure pressure plates to sealing elements.  Include one for each sealing 
element. 

2.3 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

PART 3  EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Comply with applicable provisions of Occupational Safety and Health Act (OSHA), NFPA 
Standards and Pamphlets, NEIS Standards, and common workplace practice. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 
arrange and install components and equipment to provide maximum possible headroom 
consistent with these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 
of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity. 

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways 
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangements require rectangular sleeved opening. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of 
floor or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level. 
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G. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and 
raceway or cable, unless indicated otherwise. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 

1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed 
surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.   

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable 
penetration sleeves with firestop materials.   

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using cast-iron pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear space 
between pipe and sleeve for installing mechanical sleeve seals. 

M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow 
for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for installing 
mechanical sleeve seals. 

3.3 SLEEVE-SEAL INSTALLATION 

A. Install to seal exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway or cable 
material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between raceway or cable and sleeve.  Tighten bolts against 
pressure plates that cause sealing elements to expand and make watertight seal. 

3.4 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.   

END OF SECTION 
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SECTION 26 0505  
SELECTIVE DEMOLITION FOR ELECTRICAL 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Electrical demolition. 

PART 2  PRODUCTS 

2.1 MATERIALS AND EQUIPMENT 

A. Materials and equipment for patching and extending work:  As specified in individual sections. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that abandoned wiring and equipment serve only abandoned facilities. 

B. Demolition drawings are based on casual field observation and existing record documents. 

C. Report discrepancies to Architect/Engineer before disturbing existing installation. 

D. Beginning of demolition means installer accepts existing conditions. 

3.2 PREPARATION 

A. Disconnect electrical systems in walls, floors, and ceilings to be removed. 

B. Coordinate utility service outages with utility company. 

C. Provide temporary wiring and connections to maintain existing systems in service during 
construction.  When work must be performed on energized equipment or circuits, use 
personnel experienced in such operations. 

D. Existing Electrical Service:  Maintain existing system in service until new system is complete 
and ready for service.  Disable system only to make switchovers and connections.  Minimize 
outage duration. 

1. Obtain permission from Owner at least 72 hours before partially or completely disabling 
system. 

2. Make temporary connections to maintain service in areas adjacent to work area. 

3.3 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK 

A. Perform work for removal and disposal of equipment and materials containing toxic substances 
regulated under the Federal Toxic Substances Control Act (TSCA) in accordance with 
applicable federal, and state regulations. Applicable equipment and materials include, but are 
not limited to: 

1. PCB-containing electrical equipment, including transformers, capacitors, and switches. 

2. PCB- and DEHP-containing lighting ballasts. 
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3. Mercury-containing lamps and tubes, including fluorescent lamps, high intensity discharge 
(HID), arc lamps, ultra-violet, high pressure sodium, mercury vapor, ignitron tubes, neon, 
and incandescent. 

B. Remove, relocate, and extend existing installations to accommodate new construction. 

C. Remove abandoned wiring to source of supply. 

D. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling 
finishes.  Cut conduit flush with walls and floors, and patch surfaces. 

E. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit 
servicing them is abandoned and removed.  Provide blank cover for abandoned outlets that 
are not removed. 

F. Disconnect and remove electrical devices and equipment serving utilization equipment that has 
been removed. 

G. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and other 
accessories. 

H. Repair adjacent construction and finishes damaged during demolition and extension work. 

I. Maintain access to existing electrical installations that remain active.  Modify installation or 
provide access panel as appropriate. 

J. Extend existing installations using materials and methods compatible with existing electrical 
installations, or as specified. 

K. All existing fire alarm wire to be removed after existing devices are removed. 

3.4 CLEANING AND REPAIR 

A. Clean and repair existing materials and equipment that remain or that are to be reused. 

B. Panelboards:  Clean exposed surfaces and check tightness of electrical connections.  Replace 
damaged circuit breakers and provide closure plates for vacant positions.  Provide typed circuit 
directory showing revised circuiting arrangement. 

END OF SECTION 
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SECTION 26 0519  
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Single conductor building wire. 

B. Wiring connectors. 

C. Electrical tape. 

D. Wire pulling lubricant. 

E. Cable ties. 

1.2 RELATED REQUIREMENTS 

A. Section 26 0526 - Grounding and Bonding for Electrical Systems:  Additional requirements for 
grounding conductors and grounding connectors. 

B. Section 26 0553 - Identification for Electrical Systems:  Identification products and 
requirements. 

1.3 REFERENCE STANDARDS 

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013 (Reapproved 
2018). 

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, 
Medium-Hard, or Soft; 2023. 

C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical 
Purposes; 2010, with Editorial Revision (2020). 

D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper 
Conductors for Subsequent Insulation; 2004 (Reapproved 2020). 

E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic 
Pressure-Sensitive Electrical Insulating Tape; 2017. 

F. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023. 

G. NECA 120 - Standard for Installing Armored Cable (AC) and Type Metal-Clad (MC) Cable; 
2018. 

H. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical 
Energy; 2021. 

I. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment 
And Systems; 2021. 

J. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

K. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions. 

L. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions. 

M. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions. 
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N. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions. 

O. UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions. 

P. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition, 
Including All Revisions. 

Q. UL 1569 - Metal-Clad Cables; Current Edition, Including All Revisions. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other 
sections with the actual conductors to be installed, including adjustments for conductor 
sizes increased for voltage drop. 

2. Coordinate with electrical equipment installed under other sections to provide 
terminations suitable for use with the conductors to be installed. 

3. Notify Architect/Engineer of any conflicts with or deviations from the contract documents. 
Obtain direction before proceeding with work. 

1.5 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Maintain at the project site a copy of each referenced document that prescribes execution 
requirements. 

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's 
instructions. 

1.7 FIELD CONDITIONS 

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower 
than 14 degrees F (-10 degrees C), unless otherwise permitted by manufacturer's instructions. 
When installation below this temperature is unavoidable, notify Architect/Engineer and obtain 
direction before proceeding with work. 

PART 2  PRODUCTS 

2.1 CONDUCTOR AND CABLE APPLICATIONS 

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and 
product listing. 

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated, 
permitted, or required. 

1. Exceptions: 
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a. Use manufactured wiring systems for branch circuits where concealed above 

accessible ceilings for lighting. 

1) Exception:  Provide single conductor building wire in raceway for circuit 

homerun from distribution box to panelboard. 

C. Nonmetallic-sheathed cable is not permitted. 

D. Underground feeder and branch-circuit cable is not permitted. 

E. Metal-clad cable is permitted only as follows: 

1. Where not otherwise restricted, may be used: 

a. Where concealed above accessible ceilings for final connections from junction boxes 

to luminaires. 

b. Where concealed in hollow stud walls, above accessible ceilings, and under raised 

floors for branch circuits up to 20 A. 

1) Exception:  Provide single conductor building wire in raceway for circuit 

homerun from first outlet to panelboard. 

2. In addition to other applicable restrictions, may not be used: 

a. Where exposed to damage. 

b. For damp, wet, or corrosive locations, unless provided with a PVC jacket listed as 

suitable for those locations. 

c. For isolated ground circuits, unless provided with an additional isolated/insulated 

grounding conductor. 

2.2 CONDUCTOR AND CABLE GENERAL REQUIREMENTS 

A. Provide products that comply with requirements of NFPA 70. 

B. Provide products listed, classified, and labeled as suitable for the purpose intended. 

C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 
connectors, etc. as required for a complete operating system. 

D. Comply with NEMA WC 70. 

E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83. 

F. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44. 

G. Conductors for Grounding and Bonding:  Also comply with Section 26 0526. 

H. Conductor Material: 

1. Provide copper conductors except where aluminum conductors are specifically indicated 
or permitted for substitution. Conductor sizes indicated are based on copper unless 
specifically indicated as aluminum. Conductors designated with the abbreviation "AL" 
indicate aluminum. 

a. Substitution of aluminum conductors for copper is permitted, when approved by 

Owner and authority having jurisdiction, only for the following: 

1) Services:  Copper conductors size 1/0 AWG and larger. 

2) Feeders:  Copper conductors size 1/0 AWG and larger. 
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2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper 
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise 
indicated. 

3. Tinned Copper Conductors:  Comply with ASTM B33. 

I. Minimum Conductor Size: 

1. Branch Circuits:  12 AWG. 

J. Where conductor size is not indicated, size to comply with NFPA 70 but not less than 
applicable minimum size requirements specified. 

K. Conductor Color Coding: 

1. Color code conductors as indicated unless otherwise required by the authority having 
jurisdiction. Maintain consistent color coding throughout project. 

2. Color Coding Method:  Integrally colored insulation. 

a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl 

color coding electrical tape. 

3. Color Code: 

a. 480Y/277 V, 3 Phase, 4 Wire System: 

1) Phase A:  Brown. 

2) Phase B:  Orange. 

3) Phase C:  Yellow. 

4) Neutral/Grounded:  Gray. 

b. 208Y/120 V, 3 Phase, 4 Wire System: 

1) Phase A:  Black. 

2) Phase B:  Red. 

3) Phase C:  Blue. 

4) Neutral/Grounded:  White. 

c. Equipment Ground, All Systems:  Green. 

2.3 SINGLE CONDUCTOR BUILDING WIRE 

A. Manufacturers: 

1. Copper Building Wire: 

a. Encore Wire Corporation:  www.encorewire.com/#sle. 

b. General Cable Technologies Corporation:  www.generalcable.com/#sle. 

c. Nexans Energy USA 

d. The Okonite Company 

e. Prysmian Power Cables and Systems:  www.us.prysmian.com 

f. Southwire Company:  www.southwire.com/#sle. 

g. Or engineer pre-approved equivalent. 
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B. Description:  Single conductor insulated wire. 

C. Conductor Stranding: 

1. Feeders and Branch Circuits: 

a. Size 10 AWG and Smaller:  Solid. 

b. Size 8 AWG and Larger:  Stranded. 

D. Insulation Voltage Rating:  600 V. 

E. Insulation: 

1. Copper Building Wire:  Type THHN/THWN-2, except as indicated below. 

2.4 METAL-CLAD CABLE 

A. Description:  NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and 
listed for use in classified firestop systems to be used. 

B. Conductor Stranding: 

1. Size 10 AWG and Smaller:  Solid. 

2. Size 8 AWG and Larger:  Stranded. 

C. Insulation Voltage Rating:  600 V. 

D. Insulation:  Type THHN, THHN/THWN, or THHN/THWN-2. 

E. Grounding:  Full-size integral equipment grounding conductor. 

F. Armor:  Steel, interlocked tape. 

G. Provide PVC jacket applied over cable armor where indicated or required for environment of 
installed location. 

2.5 WIRING CONNECTORS 

A. Description:  Wiring connectors appropriate for the application, suitable for use with the 
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as 
applicable. 

B. Connectors for Grounding and Bonding:  Comply with Section 26 0526. 

C. Wiring Connectors for Splices and Taps: 

1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring connectors. 

2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or compression 
connectors. 

D. Wiring Connectors for Terminations: 

1. Provide terminal lugs for connecting conductors to equipment furnished with terminations 
designed for terminal lugs. 

2. Provide compression adapters for connecting conductors to equipment furnished with 
mechanical lugs when only compression connectors are specified. 

3. Where over-sized conductors are larger than the equipment terminations can 
accommodate, provide connectors suitable for reducing to appropriate size, but not less 
than required for the rating of the overcurrent protective device. 
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4. Copper Conductors Size 8 AWG and Larger:  Use mechanical connectors or compression 
connectors where connectors are required. 

E. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F (105 degrees C) for 
standard applications and 302 degrees F (150 degrees C) for high temperature applications; 
pre-filled with sealant and listed as complying with UL 486D for damp and wet locations. 

F. Mechanical Connectors:  Provide bolted type or set-screw type. 

G. Compression Connectors:  Provide circumferential type or hex type crimp configuration. 

H. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration suitable for 
connection to be made. 

2.6 WIRING ACCESSORIES 

A. Electrical Tape: 

1. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated; 
listed as complying with UL 510; minimum thickness of 7 mil (0.18 mm); resistant to 
abrasion, corrosion, and sunlight; suitable for continuous temperature environment up to 
221 degrees F (105 degrees C). 

2. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying 
with UL 510; minimum thickness of 7 mil (0.18 mm); resistant to abrasion, corrosion, and 
sunlight; conformable for application down to 0 degrees F (-18 degrees C) and suitable 
for continuous temperature environment up to 221 degrees F (105 degrees C). 

B. Wire Pulling Lubricant:  Listed; suitable for use with the conductors or cables to be installed 
and suitable for use at the installation temperature. 

C. Cable Ties:  Material and tensile strength rating suitable for application. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that interior of building has been protected from weather. 

B. Verify that work likely to damage wire and cable has been completed. 

C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to 
accommodate conductors and cables in accordance with NFPA 70. 

D. Verify that field measurements are as indicated. 

E. Verify that conditions are satisfactory for installation prior to starting work. 

3.2 PREPARATION 

A. Clean raceways thoroughly to remove foreign materials before installing conductors and 
cables. 

3.3 INSTALLATION 

A. Circuiting Requirements: 

1. Unless dimensioned, circuit routing indicated is diagrammatic. 

2. When circuit destination is indicated without specific routing, determine exact routing 
required. 



IDAS - WRC Campus Fiber Upgrades 

IDAS Project # 9279.40 

SH Project # 2240007040 

 

 

 
Issued for Construction 

04-25-2025 

Low-Voltage Electrical Power 

Conductors and Cables 
26 0519 - 7  

3. Include circuit lengths required to install connected devices within 10 ft (3.0 m) of location 
indicated. 

4. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and 
power-limited circuits in accordance with NFPA 70. 

5. Maintain separation of wiring for emergency systems in accordance with NFPA 70. 

6. Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are indicated as 
separate, combining them together in a single raceway is permitted, under the following 
conditions: 

a. Provide no more than six current-carrying conductors in a single raceway. Dedicated 

neutral conductors are considered current-carrying conductors. 

b. Increase size of conductors as required to account for ampacity derating. 

c. Size raceways, boxes, etc. to accommodate conductors. 

7. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors 
among up to three single phase branch circuits of different phases installed in the same 
raceway is not permitted. Provide dedicated neutral/grounded conductor for each 
individual branch circuit. 

B. Install products in accordance with manufacturer's instructions. 

C. Perform work in accordance with NECA 1 (general workmanship). 

D. Install metal-clad cable (Type MC) in accordance with NECA 120. 

E. Installation in Raceway: 

1. Tape ends of conductors and cables to prevent infiltration of moisture and other 
contaminants. 

2. Pull all conductors and cables together into raceway at same time. 

3. Do not damage conductors and cables or exceed manufacturer's recommended 
maximum pulling tension and sidewall pressure. 

4. Use suitable wire pulling lubricant where necessary, except when lubricant is not 
recommended by the manufacturer. 

F. Paralleled Conductors:  Install conductors of the same length and terminate in the same 
manner. 

G. Secure and support conductors and cables in accordance with NFPA 70 using suitable 
supports and methods approved by the authority having jurisdiction. Provide independent 
support from building structure. Do not provide support from raceways, piping, ductwork, or 
other systems. 

1. Installation Above Suspended Ceilings:  Do not provide support from ceiling support 
system. Do not provide support from ceiling grid or allow conductors and cables to lay on 
ceiling tiles. 

H. Terminate cables using suitable fittings. 

1. Metal-Clad Cable (Type MC): 

a. Use listed fittings. 

b. Cut cable armor only using specialized tools to prevent damaging conductors or 

insulation. Do not use hacksaw or wire cutters to cut armor. 
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I. Install conductors with a minimum of 12 inches (300 mm) of slack at each outlet. 

J. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment 
enclosures. 

K. Group or otherwise identify neutral/grounded conductors with associated ungrounded 
conductors inside enclosures in accordance with NFPA 70. 

L. Make wiring connections using specified wiring connectors. 

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or 
make splices in conduit bodies or wiring gutters. 

2. Remove appropriate amount of conductor insulation for making connections without 
cutting, nicking or damaging conductors. 

3. Do not remove conductor strands to facilitate insertion into connector. 

4. Clean contact surfaces on conductors and connectors to suitable remove corrosion, 
oxides, and other contaminates. Do not use wire brush on plated connector surfaces. 

5. Mechanical Connectors:  Secure connections according to manufacturer's recommended 
torque settings. 

6. Compression Connectors:  Secure connections using manufacturer's recommended tools 
and dies. 

M. Insulate splices and taps that are made with uninsulated connectors using methods suitable for 
the application, with insulation and mechanical strength at least equivalent to unspliced 
conductors. 

N. Insulate ends of spare conductors using vinyl insulating electrical tape. 

O. Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of integrally 
colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of 
tape at each termination and at each location conductors are accessible. 

P. Install firestopping to preserve fire resistance rating of partitions and other elements, using 
materials and methods specified in Section 07 8400. 

Q. Unless specifically indicated to be excluded, provide final connections to all equipment and 
devices, including those furnished by others, as required for a complete operating system. 

3.4 FIELD QUALITY CONTROL 

A. Inspect and test in accordance with NETA ATS, except Section 4. 

B. Perform inspections and tests listed in NETA ATS, Section 7.3.2. The insulation resistance test 
is required for all conductors. The resistance test for parallel conductors listed as optional is 
not required. 

C. Correct deficiencies and replace damaged or defective conductors and cables. 

END OF SECTION 
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SECTION 26 0526  
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Grounding and bonding requirements. 

B. Conductors for grounding and bonding. 

C. Connectors for grounding and bonding. 

D. Ground bars. 

1.2 RELATED REQUIREMENTS 

A. Section 26 0553 - Identification for Electrical Systems:  Identification products and 
requirements. 

1.3 REFERENCE STANDARDS 

A. IEEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface 
Potentials of a Grounding System; 2012. 

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023. 

C. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment 
And Systems; 2021. 

D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

E. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Verify exact locations of underground metal water service pipe entrances to building. 

2. Coordinate the work with other trades to provide steel reinforcement complying with 
specified requirements for concrete-encased electrode. 

3. Notify Architect/Engineer of any conflicts with or deviations from the contract documents. 
Obtain direction before proceeding with work. 

B. Sequencing: 

1. Do not install ground rod electrodes until final backfill and compaction is complete. 

1.5 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Maintain at the project site a copy of each referenced document that prescribes execution 
requirements. 

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions. 

PART 2  PRODUCTS 

2.1 GROUNDING AND BONDING REQUIREMENTS 

A. Do not use products for applications other than as permitted by NFPA 70 and product listing. 

B. Unless specifically indicated to be excluded, provide all required components, conductors, 
connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete 
grounding and bonding system. 

C. Where conductor size is not indicated, size to comply with NFPA 70 but not less than 
applicable minimum size requirements specified. 

D. Separately Derived System Grounding: 

1. Separately derived systems include, but are not limited to: 

a. Transformers (except autotransformers such as buck-boost transformers). 

2. Provide grounding electrode conductor to connect derived system grounded conductor to 
nearest effectively grounded metal building frame. Unless otherwise indicated, make 
connection at neutral (grounded) bus in source enclosure. 

3. Provide bonding jumper to connect derived system grounded conductor to nearest metal 
building frame and nearest metal water piping in the area served by the derived system, 
where not already used as a grounding electrode for the derived system. Make 
connection at same location as grounding electrode conductor connection. 

4. Provide system bonding jumper to connect system grounded conductor to equipment 
ground bus. Make connection at same location as grounding electrode conductor 
connection. Do not make any other connections between neutral (grounded) conductors 
and ground on load side of separately derived system disconnect. 

5. Where the source and first disconnecting means are in separate enclosures, provide 
supply-side bonding jumper between source and first disconnecting means. 

E. Bonding and Equipment Grounding: 

1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic 
equipment enclosures, metallic raceways and boxes, device grounding terminals, and 
other normally non-current-carrying conductive materials enclosing electrical 
conductors/equipment or likely to become energized as indicated and in accordance with 
NFPA 70. 

2. Provide insulated equipment grounding conductor in each feeder and branch circuit 
raceway. Do not use raceways as sole equipment grounding conductor. 

3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment 
grounding conductor proportionally in accordance with NFPA 70. 

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit 
equipment grounding conductor and to outlet box with bonding jumper. 

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment 
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus. 
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6. Provide bonding jumper across expansion or expansion/deflection fittings provided to 
accommodate conduit movement. 

7. Provide bonding for interior metal piping systems in accordance with NFPA 70. This 
includes, but is not limited to: 

a. Metal water piping where not already effectively bonded to metal underground water 

pipe used as grounding electrode. 

8. Provide bonding for interior metal air ducts. 

9. Provide bonding for metal building frame. 

F. Communications Systems Grounding and Bonding: 

1. Provide intersystem bonding termination at service equipment or metering equipment 
enclosure and at disconnecting means for any additional buildings or structures in 
accordance with NFPA 70. 

2. Provide bonding jumper in raceway from intersystem bonding termination to each 
communications room or backboard and provide ground bar for termination. 

a. Bonding Jumper Size:  6 AWG, unless otherwise indicated or required. 

b. Raceway Size:  3/4 inch (21 mm) trade size unless otherwise indicated or required. 

c. Ground Bar Size:  1/4 by 2 by 12 inches (6 by 50 by 300 mm) unless otherwise 

indicated or required. 

d. Ground Bar Mounting Height:  18 inches (450 mm) above finished floor unless 

otherwise indicated. 

2.2 GROUNDING AND BONDING COMPONENTS 

A. General Requirements: 

1. Provide products listed, classified, and labeled as suitable for the purpose intended. 

2. Provide products listed and labeled as complying with UL 467 where applicable. 

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 0526: 

1. Use insulated copper conductors unless otherwise indicated. 

a. Exceptions: 

1) Use bare copper conductors where installed underground in direct contact with 

earth. 

2) Use bare copper conductors where directly encased in concrete (not in 

raceway). 

C. Connectors for Grounding and Bonding: 

1. Description:  Connectors appropriate for the application and suitable for the conductors 
and items to be connected; listed and labeled as complying with UL 467. 

2. Unless otherwise indicated, use exothermic welded connections or compression 
connectors for underground, concealed and other inaccessible connections. 

a. Exceptions: 

1) Use mechanical connectors for connections to electrodes at ground access 

wells. 



 

IDAS - WRC Campus Fiber Upgrades 

IDAS Project # 9279.40 
SH Project # 2240007040  

 

Grounding and Bonding for 

Electrical Systems  
26 0526 - 4  

Issued for Construction 
04-25-2025 

  

3. Unless otherwise indicated, use mechanical connectors, compression connectors, or 
exothermic welded connections for accessible connections. 

a. Exceptions: 

1) Use exothermic welded connections for connections to metal building frame. 

D. Ground Bars: 

1. Description:  Copper rectangular ground bars with mounting brackets and insulators. 

2. Size:  12X4 unless otherwise indicated or required. 

3. Holes for Connections:  As indicated or as required for connections to be made. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that work likely to damage grounding and bonding system components has been 
completed. 

B. Verify that field measurements are as indicated. 

C. Verify that conditions are satisfactory for installation prior to starting work. 

3.2 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Perform work in accordance with NECA 1 (general workmanship). 

C. Make grounding and bonding connections using specified connectors. 

1. Remove appropriate amount of conductor insulation for making connections without 
cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate 
insertion into connector. 

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and 
contact surfaces. 

3. Exothermic Welds:  Make connections using molds and weld material suitable for the 
items to be connected in accordance with manufacturer's recommendations. 

4. Mechanical Connectors:  Secure connections according to manufacturer's recommended 
torque settings. 

5. Compression Connectors:  Secure connections using manufacturer's recommended tools 
and dies. 

D. Identify grounding and bonding system components in accordance with Section 26 0553. 

3.3 FIELD QUALITY CONTROL 

A. Inspect and test in accordance with NETA ATS except Section 4. 

B. Perform inspections and tests listed in NETA ATS, Section 7.13. 

C. Perform ground electrode resistance tests under normally dry conditions. Precipitation within 
the previous 48 hours does not constitute normally dry conditions. 

D. Investigate and correct deficiencies where measured ground resistances do not comply with 
specified requirements. 



IDAS - WRC Campus Fiber Upgrades 

IDAS Project # 9279.40 

SH Project # 2240007040 

 

 

 
Issued for Construction 

04-25-2025 

Grounding and Bonding for 

Electrical Systems 
26 0526 - 5  

E. Submit detailed reports indicating inspection and testing results and corrective actions taken. 

END OF SECTION 
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SECTION 26 0529  
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Support and attachment requirements and components for equipment, conduit, cable, boxes, 
and other electrical work. 

1.2 RELATED REQUIREMENTS 

A. Section 26 0533.13 - Conduit for Electrical Systems:  Additional support and attachment 
requirements for conduits. 

B. Section 26 0533.16 - Boxes for Electrical Systems:  Additional support and attachment 
requirements for boxes. 

C. Section 26 5100 - Interior Lighting:  Additional support and attachment requirements for interior 
luminaires. 

1.3 REFERENCE STANDARDS 

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 
and Steel Products; 2017. 

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware; 2023. 

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel; 
2023. 

D. MFMA-4 - Metal Framing Standards Publication; 2004. 

E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023. 

F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

G. UL 5B - Strut-Type Channel Raceways and Fittings; Current Edition, Including All Revisions. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and 
components to be installed. 

2. Coordinate the work with other trades to provide additional framing and materials required 
for installation. 

3. Coordinate compatibility of support and attachment components with mounting surfaces 
at the installed locations. 

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other 
potential conflicts installed under other sections or by others. 

5. Notify Architect/Engineer of any conflicts with or deviations from the contract documents. 
Obtain direction before proceeding with work. 
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1.5 QUALITY ASSURANCE 

A. Comply with NFPA 70. 

B. Comply with applicable building code. 

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 four times the 
applied force. 

E. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

F. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions. 

PART 2  PRODUCTS 

2.1 SUPPORT AND ATTACHMENT COMPONENTS 

A. General Requirements: 

1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and 
hardware as necessary for the complete installation of electrical work. 

2. Provide products listed, classified, and labeled as suitable for the purpose intended, 
where applicable. 

3. Where support and attachment component types and sizes are not indicated, select in 
accordance with manufacturer's application criteria as required for the load to be 

supported with a minimum safety factor of 2.5. Include consideration for vibration, 
equipment operation, and shock loads where applicable. 

4. Do not use products for applications other than as permitted by NFPA 70 and product 
listing. 

5. Steel Components:  Use corrosion resistant materials suitable for the environment where 
installed. 

a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise 

indicated. 

b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel, stainless steel, 

or approved equivalent unless otherwise indicated. 

c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633. 

d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM 

A123/A123M or ASTM A153/A153M. 
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B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be 
supported. 

1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron. 

2. Conduit Clamps:  Bolted type unless otherwise indicated. 

C. Raceway and Cable Supports: As described in NECA 1 and NECA 101. 

D. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported. 

E. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel 
(strut) and associated fittings, accessories, and hardware required for field-assembly of 
supports. 

1. Comply with MFMA-4. 

2. Channel (Strut) Used as Raceway (only where specifically indicated):  Listed and labeled 
as complying with UL 5B. 

3. Minimum Channel Thickness:  Steel sheet, 12 gage, 0.1046 inch (2.66 mm). 

4. Minimum Channel Dimensions:  1-5/8 inch (41 mm) width by 13/16 inch (21 mm) height. 

F. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated. 

1. Minimum Size, Unless Otherwise Indicated or Required: 

a. Equipment Supports:  1/2 inch (13 mm) diameter. 

b. Busway Supports:  1/2 inch (13 mm) diameter. 

c. Single Conduit up to 1 inch (27 mm) trade size:  1/4 inch (6 mm) diameter. 

d. Single Conduit larger than 1 inch (27 mm) trade size:  3/8 inch (10 mm) diameter. 

e. Trapeze Support for Multiple Conduits:  3/8 inch (10 mm) diameter. 

f. Outlet Boxes:  1/4 inch (6 mm) diameter. 

g. Luminaires:  1/4 inch (6 mm) diameter. 

G. Non-Penetrating Rooftop Supports for Low-Slope Roofs:  Steel pedestals with thermoplastic or 
rubber bases that rest on top of roofing membrane, not requiring any attachment to the roof 
structure and not penetrating the roofing assembly, with support fixtures as specified. 

1. Base Sizes:  As required to distribute load sufficiently to prevent indentation of roofing 
assembly. 

2. Attachment/Support Fixtures:  As recommended by manufacturer, same type as indicated 
for equivalent indoor hangers and supports. 

3. Mounting Height:  Provide minimum clearance of 6 inches (150 mm) under supported 
component to top of roofing. 

H. Anchors and Fasteners: 

1. Unless otherwise indicated and where not otherwise restricted, use the anchor and 
fastener types indicated for the specified applications. 

2. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors. 

3. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors. 

4. Hollow Masonry:  Use toggle bolts. 

5. Hollow Stud Walls:  Use toggle bolts. 
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6. Steel:  Use beam clamps, machine bolts, or welded threaded studs. 

7. Sheet Metal:  Use sheet metal screws. 

8. Wood:  Use wood screws. 

9. Plastic and lead anchors are not permitted. 

10. Powder-actuated fasteners are not permitted. 

11. Preset Concrete Inserts:  Continuous metal channel (strut) and spot inserts specifically 
designed to be cast in concrete ceilings, walls, and floors. 

a. Comply with MFMA-4. 

b. Channel Material:  Use galvanized steel. 

c. Manufacturer:  Same as manufacturer of metal channel (strut) framing system. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that field measurements are as indicated. 

B. Verify that mounting surfaces are ready to receive support and attachment components. 

C. Verify that conditions are satisfactory for installation prior to starting work. 

3.2 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Perform work in accordance with NECA 1 (general workmanship). 

C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES) 
evaluation report conditions of use where applicable. 

D. Provide independent support from building structure. Do not provide support from piping, 
ductwork, or other systems. 

E. Install support and attachment components for steel conduits in accordance with NECA 101 

F. Unless specifically indicated or approved by Architect/Engineer, do not provide support from 
suspended ceiling support system or ceiling grid. 

G. Unless specifically indicated or approved by Architect/Engineer, do not provide support from 
roof deck. 

H. Do not penetrate or otherwise notch or cut structural members without approval of Structural 
Engineer. 

I. Equipment Support and Attachment: 

1. Use metal fabricated supports or supports assembled from metal channel (strut) to 
support equipment as required. 

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on 
hollow stud walls when wall strength is not sufficient to resist pull-out. 

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations 
to provide space between equipment and mounting surface. 
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4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on 
its own weight for support. 

J. Conduit Support and Attachment:  Also comply with Section 26 0533.13. 

K. Box Support and Attachment:  Also comply with Section 26 0533.16. 

L. Interior Luminaire Support and Attachment:  Also comply with Section 26 5100. 

M. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete seepage 
during concrete pour. 

N. Secure fasteners according to manufacturer's recommended torque settings. 

O. Remove temporary supports. 

P. Identify independent electrical component support wires above accessible ceilings (only where 
specifically indicated or permitted) with color distinguishable from ceiling support wires in 
accordance with NFPA 70. 

Q. 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. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69. 

6. To Light Steel:  Sheet metal screws. 

7. 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 anchorage requirements. 

3.3 FIELD QUALITY CONTROL 

A. Inspect support and attachment components for damage and defects. 

B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by 
manufacturer. Replace components that exhibit signs of corrosion. 

C. Correct deficiencies and replace damaged or defective support and attachment components. 

END OF SECTION 
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SECTION 26 0533.13  
CONDUIT FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Galvanized steel rigid metal conduit (RMC). 

B. Intermediate metal conduit (IMC). 

C. Flexible metal conduit (FMC). 

D. Liquidtight flexible metal conduit (LFMC). 

E. Electrical metallic tubing (EMT). 

F. Rigid polyvinyl chloride (PVC) conduit. 

G. Conduit fittings. 

H. Accessories. 

1.2 RELATED REQUIREMENTS 

A. Section 26 0526 - Grounding and Bonding for Electrical Systems. 

1. Includes additional requirements for fittings for grounding and bonding. 

B. Section 26 0529 - Hangers and Supports for Electrical Systems. 

C. Section 26 0553 - Identification for Electrical Systems:  Identification products and 
requirements. 

1.3 REFERENCE STANDARDS 

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2020. 

B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S); 
2020. 

C. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit; 2018. 

D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023. 

E. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2020. 

F. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); 2017. 

G. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 
Tubing, and Cable; 2014. 

H. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2020. 

I. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing; 
2021. 

J. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

K. UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions. 

L. UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions. 
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M. UL 360 - Liquid-Tight Flexible Metal Conduit; Current Edition, Including All Revisions. 

N. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions. 

O. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition, 
Including All Revisions. 

P. UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions. 

Q. UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including 
adjustments for conductor sizes increased for voltage drop. 

2. Coordinate the arrangement of conduits with structural members, ductwork, piping, 
equipment and other potential conflicts installed under other sections or by others. 

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment 
installed under other sections or by others. 

4. Coordinate the work with other trades to provide roof penetrations that preserve the 
integrity of the roofing system and do not void the roof warranty. 

5. Notify Architect/Engineer of any conflicts with or deviations from the contract documents. 
Obtain direction before proceeding with work. 

B. Sequencing: 

1. Do not begin installation of conductors and cables until installation of conduit is complete 
between outlet, junction and splicing points. 

1.5 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's 
instructions. 

PART 2  PRODUCTS 

2.1 CONDUIT APPLICATIONS 

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70 
and product listing. 

B. Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated 
for the specified applications. Where more than one listed application applies, comply with the 
most restrictive requirements. Where conduit type for a particular application is not specified, 
use galvanized steel rigid metal conduit. 
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C. Underground: 

1. Under Slab on Grade:  Use galvanized steel rigid metal conduit, intermediate metal 
conduit (IMC), or rigid PVC conduit. 

2. Exterior, Direct-Buried:  Use galvanized steel rigid metal conduit, intermediate metallic 
conduit (IMC), or rigid PVC conduit. 

3. Exterior, Embedded Within Concrete:  Use galvanized steel rigid metal conduit, 
intermediate metallic conduit (IMC), or rigid PVC conduit. 

4. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal 
conduit where emerging from underground. 

5. Where steel conduit is installed in direct contact with earth where soil has a resistivity of 
less than 2000 ohm-centimeters or is characterized as severely corrosive based on soils 
report or local experience, use corrosion protection tape to provide supplementary 
corrosion protection or use PVC-coated galvanized steel rigid metal conduit. 

6. Where steel conduit emerges from concrete into soil, use corrosion protection tape to 
provide supplementary corrosion protection for a minimum of 4 inches (100 mm) on either 
side of where conduit emerges or use PVC-coated galvanized steel rigid metal conduit. 

D. Embedded Within Concrete: 

1. Within Slab on Grade:  Not permitted. 

2. Within Slab Above Ground:  Not permitted. 

E. Concealed Within Masonry Walls:  Use galvanized steel rigid metal conduit, intermediate metal 
conduit (IMC), or electrical metallic tubing (EMT). 

F. Concealed Within Hollow Stud Walls:  Use galvanized steel rigid metal conduit, intermediate 
metal conduit (IMC), or electrical metallic tubing (EMT). 

G. Concealed Above Accessible Ceilings:  Use galvanized steel rigid metal conduit, intermediate 
metal conduit (IMC), or electrical metallic tubing (EMT). 

H. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit. 

I. Exposed, Interior, Not Subject to Physical Damage:  Use galvanized steel rigid metal conduit, 
intermediate metal conduit (IMC), or electrical metallic tubing (EMT). 

J. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit or 
intermediate metal conduit (IMC). 

1. Locations subject to physical damage include, but are not limited to: 

a. Where exposed below 8 feet (2.4 m), except within electrical and communication 

rooms or closets. 

K. Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth:  Use galvanized 
steel rigid metal conduit or intermediate metal conduit (IMC). 

L. Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit. 

1. Maximum Length:  6 feet (1.8 m). 

M. Connections to Vibrating Equipment: 

1. Dry Locations:  Use flexible metal conduit. 

2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit. 

3. Maximum Length:  6 feet (1.8 m) unless otherwise indicated. 
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4. Vibrating equipment includes, but is not limited to: 

a. Transformers. 

b. Motors. 

N. Fished in Existing Walls, Where Necessary:  Use flexible metal conduit. 

2.2 CONDUIT REQUIREMENTS 

A. Existing Work:  Where existing conduits are indicated to be reused, they may be reused only 
where they comply with specified requirements, are free from corrosion, and integrity is verified 
by pulling a mandrel through them. 

B. Fittings for Grounding and Bonding:  Also comply with Section 26 0526. 

C. Provide all conduit, fittings, supports, and accessories required for a complete raceway 
system. 

D. Provide products listed, classified, and labeled as suitable for the purpose intended. 

E. Minimum Conduit Size, Unless Otherwise Indicated: 

1. Branch Circuits:  3/4 inch (21 mm) trade size. 

2. Branch Circuit Homeruns:  3/4 inch (21 mm) trade size. 

F. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable 
minimum size requirements specified. 

2.3 GALVANIZED STEEL RIGID METAL CONDUIT (RMC) 

A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI 
C80.1 and listed and labeled as complying with UL 6. 

B. Fittings: 

1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled 
as complying with UL 514B. 

2. Material:  Use steel or malleable iron. 

3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and 
compression (gland) type fittings are not permitted. 

2.4 INTERMEDIATE METAL CONDUIT (IMC) 

A. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with 
ANSI C80.6 and listed and labeled as complying with UL 1242. 

B. Fittings: 

1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled 
as complying with UL 514B. 

2. Material:  Use steel or malleable iron. 

3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and 
compression (gland) type fittings are not permitted. 

2.5 FLEXIBLE METAL CONDUIT (FMC) 

A. Description:  NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled 
as complying with UL 1, and listed for use in classified firestop systems to be used. 
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B. Fittings: 

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with 
UL 514B. 

2. Material:  Use steel or malleable iron. 

2.6 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC) 

A. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal 
conduit listed and labeled as complying with UL 360. 

B. Fittings: 

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with 
UL 514B. 

2. Material:  Use steel or malleable iron. 

2.7 ELECTRICAL METALLIC TUBING (EMT) 

A. Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3 
and listed and labeled as complying with UL 797. 

B. Fittings: 

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with 
UL 514B. 

2. Material:  Use steel. 

3. Connectors and Couplings:  Use compression (gland) type. 

a. Do not use indenter type connectors and couplings. 

b. Do not use set-screw type connectors and couplings. 

4. Damp or Wet Locations (where permitted):  Use fittings listed for use in wet locations. 

5. Embedded Within Concrete (where permitted):  Use fittings listed as concrete-tight. 
Fittings that require taping to be concrete-tight are not acceptable. 

2.8 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT 

A. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2 
and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated, 
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 
degrees C. 

B. Fittings: 

1. Manufacturer:  Same as manufacturer of conduit to be connected. 

2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying with 
UL 651; material to match conduit. 

2.9 ACCESSORIES 

A. Corrosion Protection Tape:  PVC-based, minimum thickness of 20 mil (0.51 mm). 

B. Conduit Joint Compound:  Corrosion-resistant, electrically conductive; suitable for use with the 
conduit to be installed. 

C. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of conduit 
and fittings to be installed. 
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D. Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force 
(890 N). 

E. Sealing Compound for Sealing Fittings:  Listed for use with the particular fittings to be installed. 

F. Modular Seals for Conduit Penetrations:  Rated for minimum of 40 psig; Suitable for the 
conduits to be installed. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that field measurements are as indicated. 

B. Verify that mounting surfaces are ready to receive conduits. 

C. Verify that conditions are satisfactory for installation prior to starting work. 

3.2 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Perform work in accordance with NECA 1 (general workmanship). 

C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101. 

D. Install intermediate metal conduit (IMC) in accordance with NECA 101. 

E. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111. 

F. Conduit Routing: 

1. Unless dimensioned, conduit routing indicated is diagrammatic. 

2. When conduit destination is indicated without specific routing, determine exact routing 
required. 

3. Conceal all conduits unless specifically indicated to be exposed. 

4. Conduits in the following areas may be exposed, unless otherwise indicated: 

a. Electrical rooms. 

b. Mechanical equipment rooms. 

c. Within joists in areas with no ceiling. 

5. Unless otherwise approved, do not route conduits exposed: 

a. Across floors. 

b. Across roofs. 

c. Across top of parapet walls. 

d. Across building exterior surfaces. 

6. Conduits installed underground or embedded in concrete may be routed in the shortest 
possible manner unless otherwise indicated. Route all other conduits parallel or 
perpendicular to building structure and surfaces, following surface contours where 
practical. 

7. Arrange conduit to maintain adequate headroom, clearances, and access. 
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8. Arrange conduit to provide no more than the equivalent of four 90 degree bends between 
pull points. 

9. Arrange conduit to provide no more than 150 feet (46 m) between pull points. 

10. Route conduits above water and drain piping where possible. 

11. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at 
sealing fittings where moisture may collect. 

12. Maintain minimum clearance of 6 inches (150 mm) between conduits and piping for other 
systems. 

13. Maintain minimum clearance of 12 inches (300 mm) between conduits and hot surfaces. 
This includes, but is not limited to: 

a. Heaters. 

b. Hot water piping. 

c. Flues. 

14. Group parallel conduits in the same area together on a common rack. 

G. Conduit Support: 

1. Secure and support conduits in accordance with NFPA 70 and Section 26 0529 using 
suitable supports and methods approved by the authority having jurisdiction. 

2. Provide independent support from building structure. Do not provide support from piping, 
ductwork, or other systems. 

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling support 
system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles. 

4. Use metal channel (strut) with accessory conduit clamps to support multiple parallel 
surface-mounted conduits. 

5. Use conduit clamp to support single conduit from beam clamp or threaded rod. 

6. Use trapeze hangers assembled from threaded rods and metal channel (strut) with 
accessory conduit clamps to support multiple parallel suspended conduits. 

7. Use of wire for support of conduits is not permitted. 

8. Where conduit support intervals specified in NFPA 70 and NECA standards differ, comply 
with the most stringent requirements. 

H. Connections and Terminations: 

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized 
steel conduits prior to making connections. 

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece 
couplings or split couplings. Do not use running threads. 

3. Use suitable adapters where required to transition from one type of conduit to another. 

4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid 
into connectors. 

5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock 
nuts for dry locations and raintight hubs for wet locations. 

6. Where spare conduits stub up through concrete floors and are not terminated in a box or 
enclosure, provide threaded couplings equipped with threaded plugs set flush with 
finished floor. 
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7. Provide insulating bushings or insulated throats at all conduit terminations to protect 
conductors. 

8. Secure joints and connections to provide maximum mechanical strength and electrical 
continuity. 

I. Penetrations: 

1. Do not penetrate or otherwise notch or cut structural members, including footings and 
grade beams, without approval of Structural Engineer. 

2. Make penetrations perpendicular to surfaces unless otherwise indicated. 

3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set 
sleeves flush with exposed surfaces unless otherwise indicated or required. 

4. Conceal bends for conduit risers emerging above ground. 

5. Seal interior of conduits entering the building from underground at first accessible point to 
prevent entry of moisture and gases. 

6. Provide suitable modular seal where conduits penetrate exterior wall below grade. 

7. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of 
membrane. 

8. Make penetrations for roof-mounted equipment within associated equipment openings 
and curbs where possible to minimize roofing system penetrations. Where penetrations 
are necessary, seal as indicated or as required to preserve integrity of roofing system and 
maintain roof warranty. Include proposed locations of penetrations and methods for 
sealing with submittals. 

9. Install firestopping to preserve fire resistance rating of partitions and other elements. 

J. Underground Installation: 

1. Minimum Cover, Unless Otherwise Indicated or Required: 

a. Underground, Exterior:  24 inches (610 mm). 

b. Under Slab on Grade:  12 inches (300 mm) to bottom of slab. 

2. Provide underground warning tape in accordance with Section 26 0553 along entire 
conduit length for service entrance where not concrete-encased. 

K. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion 
and expansion/deflection fittings to prevent damage to enclosed conductors or connected 
equipment. This includes, but is not limited to: 

1. Where conduits cross structural joints intended for expansion, contraction, or deflection. 

2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit 
installed above ground to compensate for thermal expansion and contraction. 

3. Where conduits are subject to earth movement by settlement or frost. 

L. Condensation Prevention:  Where conduits cross barriers between areas of potential 
substantial temperature differential, provide sealing fitting or approved sealing compound at an 
accessible point near the penetration to prevent condensation. This includes, but is not limited 
to: 

1. Where conduits pass from outdoors into conditioned interior spaces. 

2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces. 
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M. Provide pull string in all empty conduits and in conduits where conductors and cables are to be 
installed by others. Leave minimum slack of 12 inches (300 mm) at each end. 

N. Provide grounding and bonding in accordance with Section 26 0526. 

O. Identify conduits in accordance with Section 26 0553. 

3.3 FIELD QUALITY CONTROL 

A. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by 
manufacturer. Replace components that exhibit signs of corrosion. 

B. Correct deficiencies and replace damaged or defective conduits. 

3.4 CLEANING 

A. Clean interior of conduits to remove moisture and foreign matter. 

3.5 PROTECTION 

A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection 
from entry of moisture and foreign material and do not remove until ready for installation of 
conductors. 

END OF SECTION 
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SECTION 26 0533.16  
BOXES FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Outlet and device boxes up to 100 cubic inches (1,650 cu cm), including those used as 
junction and pull boxes. 

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches (1,650 
cu cm). 

1.2 RELATED REQUIREMENTS 

A. Section 26 0529 - Hangers and Supports for Electrical Systems. 

B. Section 26 0553 - Identification for Electrical Systems:  Identification products and 
requirements. 

C. Section 26 2726 - Wiring Devices: 

1. Wall plates. 

2. Additional requirements for locating boxes for wiring devices. 

1.3 REFERENCE STANDARDS 

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023. 

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2016. 

C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 
Tubing, and Cable; 2014. 

D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; 2013 
(Reaffirmed 2020). 

E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020. 

F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

G. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current 
Edition, Including All Revisions. 

H. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, 
Including All Revisions. 

I. UL 508A - Industrial Control Panels; Current Edition, Including All Revisions. 

J. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, 
or other potential obstructions within the dedicated equipment spaces and working 
clearances for electrical equipment required by NFPA 70. 
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2. Coordinate arrangement of electrical equipment with the dimensions and clearance 
requirements of the actual equipment to be installed. 

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors, 
clamps, support fittings, and devices, calculated according to NFPA 70. 

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of 
connected conduits, calculated according to NFPA 70. 

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc. 
installed under other sections or by others. 

6. Coordinate the work with other trades to preserve insulation integrity. 

7. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted boxes where indicated. 

8. Notify Architect/Engineer of any conflicts with or deviations from the contract documents. 
Obtain direction before proceeding with work. 

1.5 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Maintain at the project site a copy of each referenced document that prescribes execution 
requirements. 

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions. 

PART 2  PRODUCTS 

2.1 BOXES 

A. General Requirements: 

1. Do not use boxes and associated accessories for applications other than as permitted by 
NFPA 70 and product listing. 

2. Provide all boxes, fittings, supports, and accessories required for a complete raceway 
system and to accommodate devices and equipment to be installed. 

3. Provide products listed, classified, and labeled as suitable for the purpose intended. 

4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable 
minimum size requirements specified. 

5. Provide grounding terminals within boxes where equipment grounding conductors 
terminate. 

B. Outlet and Device Boxes Up to 100 cubic inches (1,650 cu cm), Including Those Used as 
Junction and Pull Boxes: 

1. Use sheet-steel boxes for dry locations unless otherwise indicated or required. 

2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise 
indicated or required; furnish with compatible weatherproof gasketed covers. 
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3. Use suitable concrete type boxes where flush-mounted in concrete. 

4. Use suitable masonry type boxes where flush-mounted in masonry walls. 

5. Use raised covers suitable for the type of wall construction and device configuration 
where required. 

6. Use shallow boxes where required by the type of wall construction. 

7. Do not use "through-wall" boxes designed for access from both sides of wall. 

8. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL 
514A. 

9. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL 
514A; furnish with threaded hubs. 

10. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and 
weight of load to be supported; furnished with fixture stud to accommodate mounting of 
luminaire where required. 

11. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not 
use field-connected gangable boxes unless specifically indicated or permitted. 

12. Wall Plates:  Comply with Section 26 2726. 

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches 
(1,650 cu cm): 

1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL 
508A. 

2. NEMA 250 Environment Type, Unless Otherwise Indicated: 

a. Indoor Clean, Dry Locations:  Type 1, galvanized steel. 

3. Junction and Pull Boxes Larger Than 100 cubic inches (1,650 cu cm): 

a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that mounting surfaces are ready to receive boxes. 

B. Verify that conditions are satisfactory for installation prior to starting work. 

3.2 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA 
130, including mounting heights specified in those standards where mounting heights are not 
indicated. 

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70. 

D. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems. 

E. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted. 

F. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are 
indicated or permitted. 
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G. Box Locations: 

1. Unless dimensioned, box locations indicated are approximate. 

2. Locate boxes as required for devices installed under other sections or by others. 

a. Switches, Receptacles, and Other Wiring Devices:  Comply with Section 26 2726. 

3. Locate boxes so that wall plates do not span different building finishes. 

4. Locate boxes so that wall plates do not cross masonry joints. 

5. Unless otherwise indicated, where multiple outlet boxes are installed at the same location 
at different mounting heights, install along a common vertical center line. 

6. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide 
minimum 6 inches (150 mm) horizontal separation unless otherwise indicated. 

7. Acoustic-Rated Walls:  Do not install flush-mounted boxes on opposite sides of walls 
back-to-back; provide minimum 24 inches (610 mm) horizontal separation. 

8. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required fire 
resistance will not be reduced. 

a. Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide 

minimum 24 inches (610 mm) separation where wall is constructed with individual 

noncommunicating stud cavities or protect both boxes with listed putty pads. 

b. Do not install flush-mounted boxes with area larger than 16 square inches (0.0103 sq 

m) or such that the total aggregate area of openings exceeds 100 square inches 

(0.0645 sq m) for any 100 square feet (9.29 sq m) of wall area. 

9. Locate junction and pull boxes in the following areas, unless otherwise indicated or 
approved by the Architect: 

a. Concealed above accessible suspended ceilings. 

b. Within joists in areas with no ceiling. 

c. Electrical rooms. 

d. Mechanical equipment rooms. 

H. Box Supports: 

1. Secure and support boxes in accordance with NFPA 70 and Section 26 0529 using 
suitable supports and methods approved by the authority having jurisdiction. 

2. Provide independent support from building structure except for cast metal boxes (other 
than boxes used for fixture support) supported by threaded conduit connections in 
accordance with NFPA 70. Do not provide support from piping, ductwork, or other 
systems. 

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling grid or ceiling 
support system. 

I. Install boxes plumb and level. 

J. Flush-Mounted Boxes: 

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so 
that front edge of box or associated raised cover is not set back from finished surface 
more than 1/4 inch (6 mm) or does not project beyond finished surface. 
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2. Install boxes in combustible materials such as wood so that front edge of box or 
associated raised cover is flush with finished surface. 

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile, 
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch (3 
mm) at the edge of the box. 

K. Install boxes as required to preserve insulation integrity. 

L. Install permanent barrier between ganged wiring devices when voltage between adjacent 
devices exceeds 300 V. 

M. Close unused box openings. 

N. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment 
installed or designated for future use. 

O. Provide grounding and bonding in accordance with Section 26 0526. 

P. Identify boxes in accordance with Section 26 0553. 

3.3 CLEANING 

A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material. 

3.4 PROTECTION 

A. Immediately after installation, protect boxes from entry of moisture and foreign material until 
ready for installation of conductors. 

END OF SECTION 
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SECTION 26 0553  
IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Electrical identification requirements. 

B. Identification nameplates and labels. 

C. Wire and cable markers. 

D. Voltage markers. 

E. Underground warning tape. 

F. Warning signs and labels. 

1.2 RELATED REQUIREMENTS 

A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Color coding for 
power conductors and cables 600 V and less; vinyl color coding electrical tape. 

1.3 REFERENCE STANDARDS 

A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs; 2023. 

B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2023. 

C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

D. NFPA 70E - Standard for Electrical Safety in the Workplace; 2024. 

E. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Verify final designations for equipment, systems, and components to be identified prior to 
fabrication of identification products. 

B. Sequencing: 

1. Do not conceal items to be identified, in locations such as above suspended ceilings, until 
identification products have been installed. 

2. Do not install identification products until final surface finishes and painting are complete. 

1.5 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

1.6 FIELD CONDITIONS 

A. Do not install adhesive products when ambient temperature is lower than recommended by 
manufacturer. 
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PART 2  PRODUCTS 

2.1 IDENTIFICATION REQUIREMENTS 

A. Identification for Equipment: 

1. Use identification nameplate to identify each piece of electrical distribution and control 
equipment and associated sections, compartments, and components. 

a. Panelboards: 

1) Identify power source and circuit number. Include location. 

2) Use typewritten circuit directory to identify load(s) served for panelboards with a 

door. Identify spares and spaces using pencil. 

3) For power panelboards without a door, use identification nameplate to identify 

load(s) served for each branch device. Do not identify spares and spaces. 

b. Enclosed switches, circuit breakers, and motor controllers: 

1) Identify voltage and phase. 

2) Identify power source and circuit number. Include location. 

3) Identify load(s) served. Include location. 

2. Use identification nameplate to identify equipment utilizing series ratings, where 
permitted, in accordance with NFPA 70. 

3. Use identification nameplate to identify disconnect location for equipment with remote 
disconnecting means. 

4. Use identification label on inside of door at each fused switch to identify required NEMA 
fuse class and size. 

5. Available Fault Current Documentation:  Use identification label to identify the available 
fault current and date calculations were performed at locations requiring documentation 
by NFPA 70 including but not limited to the following. 

a. Service equipment. 

b. Industrial control panels. 

c. Motor control centers. 

d. Elevator control panels. 

e. Industrial machinery. 

6. Arc Flash Hazard Warning Labels:  Use warning labels to identify arc flash hazards for 
electrical equipment, such as switchboards, panelboards, industrial control panels, meter 
socket enclosures, and motor control centers that are likely to require examination, 
adjustment, servicing, or maintenance while energized. 

7. Use warning signs to identify electrical hazards for entrances to all rooms and other 
guarded locations that contain exposed live parts operating at 600 V nominal or less with 
the word message "DANGER; Electrical hazard; Authorized personnel only" or approved 
equivalent. 

8. Use warning labels to identify electrical hazards for equipment, compartments, and 
enclosures containing exposed live parts or exposed conductors operating at over 600 V 
nominal with the word message "DANGER; HIGH VOLTAGE; KEEP OUT". 
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9. Use warning labels, identification nameplates, or identification labels to identify electrical 
hazards for equipment where multiple power sources are present with the word message 
"DANGER; Hazardous voltage; Multiple power sources may be present; Disconnect all 
electric power including remote disconnects before servicing" or approved equivalent. 

B. Identification for Conductors and Cables: 

1. Use identification nameplate or identification label to identify color code for ungrounded 
and grounded power conductors inside door or enclosure at each piece of feeder or 
branch-circuit distribution equipment when premises has feeders or branch circuits served 
by more than one nominal voltage system. 

2. Use wire and cable markers to identify circuit number or other designation indicated for 
power, control, and instrumentation conductors and cables at the following locations: 

a. At each source and load connection. 

b. Within boxes when more than one circuit is present. 

c. Within equipment enclosures when conductors and cables enter or leave the 

enclosure. 

3. Use wire and cable markers to identify connected grounding electrode system 
components for grounding electrode conductors. 

4. Use underground warning tape to identify direct buried cables. 

C. Identification for Raceways: 

1. Use voltage markers or color-coded bands to identify systems other than normal power 
system for accessible conduits at maximum intervals of 20 feet (6.1 m). 

a. Color-Coded Bands:  Use field-painting or vinyl color coding electrical tape to mark 

bands 3 inches (76 mm) wide. 

1) Color Code: 

(a) Fire Alarm System:  Red. 

2. Use identification labels or plastic marker tags to identify circuits enclosed for accessible 
conduits at wall penetrations, at floor penetrations, at roof penetrations, and at equipment 
terminations when source is not within sight. 

3. Use identification labels or plastic marker tags to identify spare conduits at each end. 
Identify purpose and termination location. 

4. Use underground warning tape to identify underground raceways. 

5. Use voltage markers to identify highest voltage present for wireways at maximum 
intervals of 20 feet (6.1 m). 

D. Identification for Boxes: 

1. Use voltage markers to identify highest voltage present. 

2. Use identification labels to identify circuits enclosed. 

3. Use warning labels to identify electrical hazards for boxes containing exposed live parts 
or exposed conductors operating at over 600 V nominal with the word message 
"DANGER; HIGH VOLTAGE; KEEP OUT". 

E. Identification for Devices: 

1. Wiring Device and Wallplate Finishes:  Comply with Section 26 2726. 

2. Use identification label to identify fire alarm system devices. 
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a. For devices concealed above suspended ceilings, provide additional identification on 

ceiling tile below device location. 

3. Use identification label or engraved wallplate to identify serving branch circuit for all 
receptacles. 

a. For receptacles in public areas or in areas as directed by Architect, provide 

identification on inside surface of wallplate. 

4. Use identification label or engraved wallplate to identify load controlled for wall-mounted 
control devices controlling loads that are not visible from the control location and for 
multiple wall-mounted control devices installed at one location. 

5. Use identification label to identify receptacles protected by upstream GFI protection, 
where permitted. 

2.2 IDENTIFICATION NAMEPLATES AND LABELS 

A. Identification Nameplates: 

1. Materials: 

a. Indoor Clean, Dry Locations:  Use plastic nameplates. 

b. Outdoor Locations:  Use plastic, stainless steel, or aluminum nameplates suitable for 

exterior use. 

2. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-
conductive phenolic with beveled edges; minimum thickness of 1/16 inch (1.6 mm); 
engraved text. 

a. Exception:  Provide minimum thickness of 1/8 inch (3 mm) when any dimension is 

greater than 4 inches (100 mm). 

3. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch (0.8 mm); engraved or 
laser-etched text. 

4. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch (0.8 mm); engraved or 
laser-etched text. 

5. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch 
(25 mm) high; Four, located at corners for larger sizes. 

B. Identification Labels: 

1. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and 
abrasion resistant. 

2. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless 
otherwise indicated. 

C. Format for Equipment Identification: 

1. Minimum Size:  1 inch (25 mm) by 2.5 inches (64 mm). 

2. Legend: 

a. Equipment designation or other approved description. 

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height: 
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a. Equipment Designation:  1/2 inch (13 mm). 

5. Color: 

a. Normal Power System: White text on black background. 

D. Format for General Information and Operating Instructions: 

1. Minimum Size:  1 inch (25 mm) by 2.5 inches (64 mm). 

2. Legend:  Include information or instructions indicated or as required for proper and safe 
operation and maintenance. 

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height:  1/4 inch (6 mm). 

5. Color:  Black text on white background unless otherwise indicated. 

E. Format for Receptacle Identification: 

1. Minimum Size:  3/8 inch (10 mm) by 1.5 inches (38 mm). 

2. Legend:  Power source and circuit number or other designation indicated. 

a. Include voltage and phase for other than 120 V, single phase circuits. 

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height:  3/16 inch (5 mm). 

5. Color:  Black text on clear background. 

F. Format for Fire Alarm Device Identification: 

1. Minimum Size:  3/8 inch (10 mm) by 1.5 inches (38 mm). 

2. Legend:  Designation indicated and device zone or address. 

3. Text: All capitalized unless otherwise indicated. 

4. Minimum Text Height:  3/16 inch (5 mm). 

5. Color:  Red text on white background. 

2.3 WIRE AND CABLE MARKERS 

A. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, wrap-around 
self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl 
split sleeve type markers suitable for the conductor or cable to be identified. 

B. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable 
ties. 

C. Legend:  Power source and circuit number or other designation indicated. 

D. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise 
indicated. 

1. Do not use handwritten text. 

E. Minimum Text Height:  1/8 inch (3 mm). 

F. Color:  Black text on white background unless otherwise indicated. 
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2.4 VOLTAGE MARKERS 

A. Markers for Conduits:  Use factory pre-printed self-adhesive vinyl, self-adhesive vinyl cloth, or 
vinyl snap-around type markers. 

B. Markers for Boxes and Equipment Enclosures:  Use factory pre-printed self-adhesive vinyl or 
self-adhesive vinyl cloth type markers. 

C. Minimum Size: 

1. Markers for Conduits:  As recommended by manufacturer for conduit size to be identified. 

2. Markers for Pull Boxes:  1 1/8 by 4 1/2 inches (29 by 110 mm). 

3. Markers for Junction Boxes:  1/2 by 2 1/4 inches (13 by 57 mm). 

D. Legend: 

1. Markers for Voltage Identification:  Highest voltage present. 

2. Markers for System Identification: 

E. Color:  Black text on orange background unless otherwise indicated. 

2.5 UNDERGROUND WARNING TAPE 

A. Materials:  Use foil-backed detectable type polyethylene tape suitable for direct burial, unless 
otherwise indicated. 

B. Foil-backed Detectable Type Tape:  6 inches (152 mm) wide, with minimum thickness of 5 mil 
(0.1 mm), unless otherwise required for proper detection. 

C. Legend:  Type of service, continuously repeated over full length of tape. 

D. Color: 

1. Tape for Buried Power Lines:  Black text on red background. 

2.6 WARNING SIGNS AND LABELS 

A. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable. 

B. Warning Signs: 

1. Materials: 

a. Indoor Dry, Clean Locations:  Use factory pre-printed rigid plastic or self-adhesive 

vinyl signs. 

b. Outdoor Locations:  Use factory pre-printed rigid aluminum signs. 

2. Rigid Signs:  Provide four mounting holes at corners for mechanical fasteners. 

3. Minimum Size:  7 by 10 inches (178 by 254 mm) unless otherwise indicated. 

C. Warning Labels: 

1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or self-
adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using 
materials recognized to UL 969. 

a. Do not use labels designed to be completed using handwritten text. 

b. Provide polyester overlaminate to protect handwritten text. 



IDAS - WRC Campus Fiber Upgrades 

IDAS Project # 9279.40 

SH Project # 2240007040 

 

 

 
Issued for Construction 

04-25-2025 

Identification for Electrical 

Systems 
26 0553 - 7  

2. Machine-Printed Labels:  Use thermal transfer process printing machines and 
accessories recommended by label manufacturer. 

3. Minimum Size:  2 by 4 inches (51 mm by 102 mm) unless otherwise indicated. 

PART 3  EXECUTION 

3.1 PREPARATION 

A. Clean surfaces to receive adhesive products according to manufacturer's instructions. 

3.2 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Install identification products to be plainly visible for examination, adjustment, servicing, and 
maintenance. Unless otherwise indicated, locate products as follows: 

1. Surface-Mounted Equipment:  Enclosure front. 

2. Flush-Mounted Equipment:  Inside of equipment door. 

3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear 
access. 

4. Elevated Equipment:  Legible from the floor or working platform. 

5. Branch Devices:  Adjacent to device. 

6. Interior Components:  Legible from the point of access. 

7. Conduits:  Legible from the floor. 

8. Boxes:  Outside face of cover. 

9. Conductors and Cables:  Legible from the point of access. 

10. Devices:  Outside face of cover. 

C. Install identification products centered, level, and parallel with lines of item being identified. 

D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to 
interior surfaces using self-adhesive backing or epoxy cement. 

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or 
wrinkles and edges properly sealed. 

F. Install underground warning tape above buried lines with one tape per trench at 3 inches (75 
mm) below finished grade. 

G. Secure rigid signs using stainless steel screws. 

H. Mark all handwritten text, where permitted, to be neat and legible. 

3.3 FIELD QUALITY CONTROL 

A. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs 
of improper adhesion. 

END OF SECTION 
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SECTION 26 2726  
WIRING DEVICES 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Wall switches. 

B. Receptacles. 

C. Wall plates. 

1.2 RELATED REQUIREMENTS 

A. Section 26 0533.16 - Boxes for Electrical Systems. 

B. Section 26 0553 - Identification for Electrical Systems:  Identification products and 
requirements. 

1.3 REFERENCE STANDARDS 

A. FS W-C-596 - Connector, Electrical, Power, General Specification for; 2014h (Validated 2022). 

B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush Mounted (General Specification); 
2017g (Validated 2023). 

C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023. 

D. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2016. 

E. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed 2020). 

F. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2021. 

G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

H. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions. 

I. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions. 

J. UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All 
Revisions. 

K. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions. 

L. UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions. 

M. UL 1917 - Solid-State Fan Speed Controls; Current Edition, Including All Revisions. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed 
under other sections or by others. 

2. Coordinate wiring device ratings and configurations with the electrical requirements of 
actual equipment to be installed. 

3. Coordinate the placement of outlet boxes for wall switches with actual installed door 
swings. 
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4. Coordinate the installation and preparation of uneven surfaces, such as split face block, 
to provide suitable surface for installation of wiring devices. 

5. Notify Architect/Engineer of any conflicts or deviations from Contract Documents to obtain 
direction prior to proceeding with work. 

B. Sequencing: 

1. Do not install wiring devices until final surface finishes and painting are complete. 

1.5 SUBMITTALS 

A. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and 
configurations. 

B. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use 
stipulated by product testing agency. Include instructions for storage, handling, protection, 
examination, preparation, and installation of product. 

C. Operation and Maintenance Data: 

1. GFCI Receptacles:  Include information on status indicators. 

1.6 QUALITY ASSURANCE 

A. Comply with requirements of NFPA 70. 

B. Maintain at the project site a copy of each referenced document that prescribes execution 
requirements. 

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 
this section with minimum three years documented experience. 

D. Products:  Listed, classified, and labeled as suitable for the purpose intended. 

E. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

1.7 DELIVERY, STORAGE, AND PROTECTION 

A. Store in a clean, dry space in original manufacturer's packaging until ready for installation. 

PART 2  PRODUCTS 

2.1 WIRING DEVICE APPLICATIONS 

A. Provide wiring devices suitable for intended use and with ratings adequate for load served. 

B. Provide weather resistant GFCI receptacles with specified weatherproof covers for receptacles 
installed outdoors or in damp or wet locations. 

2.2 WIRING DEVICE FINISHES 

A. Provide wiring device finishes as described below unless otherwise indicated. 

B. Wiring Devices, Unless Otherwise Indicated:  Gray with stainless steel wall plate. 
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2.3 WALL SWITCHES 

A. Manufacturers: 

1. Hubbell Incorporated:  www.hubbell.com/#sle. 

2. Cooper Wiring Devices 

3. Leviton Manufacturing Company, Inc:  www.leviton.com/#sle. 

4. Lutron 

5. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us/#sle. 

6. Or engineer pre-approved equivalent. 

B. Wall Switches - General Requirements:  AC only, quiet operating, general-use snap switches 
with silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as 
complying with UL 20and where applicable  FS W-S-896; types as indicated on the drawings. 

1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for 
back wiring with separate ground terminal screw. 

C. Standard Wall Switches:  Industrial specification grade, 20 A, 120/277 V with standard toggle 
type switch actuator and maintained contacts; single pole single throw, double pole single 
throw, three way, or four way as indicated on the drawings. 

2.4 RECEPTACLES 

A. Manufacturers: 

1. Hubbell Incorporated:  www.hubbell.com/#sle. 

2. Cooper Wiring Devices. 

3. Leviton Manufacturing Company, Inc:  www.leviton.com/#sle. 

4. Lutron Electronics Company, Inc:  www.lutron.com/sle. 

5. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us/#sle. 

6. Or engineer pre-approved equivalent. 

B. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 and NEMA 
WD 6, and listed as complying with UL 498, and where applicable, FS W-C-596; types as 
indicated on the drawings. 

1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for 
back wiring with separate ground terminal screw. 

2. NEMA configurations specified are according to NEMA WD 6. 

C. Convenience Receptacles: 

1. Standard Convenience Receptacles:  Industrial specification grade, 20A, 125V, NEMA 5-
20R; single or duplex as indicated on the drawings. 

2. Tamper Resistant and Weather Resistant Convenience Receptacles:  Industrial 
specification grade, 20A, 125V, NEMA 5-20R, listed and labeled as tamper resistant type 
and as weather resistant type complying with UL 498 Supplement SE suitable for 
installation in damp or wet locations; single or duplex as indicated on the drawings. 

D. GFCI Receptacles: 

1. GFCI Receptacles - General Requirements:  Self-testing, with feed-through protection 
and light to indicate ground fault tripped condition and loss of protection; listed as 
complying with UL 943, class A. 
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a. Provide test and reset buttons of same color as device. 

2. Standard GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V, NEMA 5-
20R, rectangular decorator style. 

3. Tamper Resistant and Weather Resistant GFCI Receptacles:  Industrial specification 
grade, duplex, 20A, 125V, NEMA 5-20R, rectangular decorator style, listed and labeled 
as tamper resistant type and as weather resistant type complying with UL 498 
Supplement SE suitable for installation in damp or wet locations. 

2.5 WALL PLATES 

A. Manufacturers: 

1. Hubbell Incorporated:  www.hubbell-wiring.com/#sle. 

2. Leviton Manufacturing Company, Inc:  www.leviton.com/#sle. 

3. Lutron Electronics Company, Inc:  www.lutron.com/sle. 

4. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us/#sle. 

5. Or engineer pre-approved equivalent. 

6. Source Limitations:  Where wall controls are furnished as part of lighting control system, 
provide accessory matching receptacles and wallplates by the same manufacturer. 

B. Wall Plates:  Comply with UL 514D. 

1. Configuration:  One piece cover as required for quantity and types of corresponding 
wiring devices. 

2. Size:  Standard. 

3. Screws:  Metal with slotted heads finished to match wall plate finish. 

C. Stainless Steel Wall Plates:  Brushed satin finish, Type 302 stainless steel. 

D. Weatherproof Covers for Wetor Damp Locations:  Gasketed, cast aluminum, with hinged 
lockable cover and corrosion-resistant screws; listed as suitable for use in wet locations while 
in use with attachment plugs connected and identified as extra-duty type. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that outlet boxes are installed in proper locations and at proper mounting heights and 
are properly sized to accommodate devices and conductors in accordance with NFPA 70. 

B. Verify that wall openings are neatly cut and will be completely covered by wall plates. 

C. Verify that final surface finishes are complete, including painting. 

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to 
wiring devices. 

E. Verify that conditions are satisfactory for installation prior to starting work. 

3.2 PREPARATION 

A. Provide extension rings to bring outlet boxes flush with finished surface. 

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes. 
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3.3 INSTALLATION 

A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable, 
NECA 130, including mounting heights specified in those standards unless otherwise 
indicated. 

B. Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for 
installation of wiring devices provided under this section. 

1. Mounting Heights: Unless otherwise indicated, as follows: 

a. Wall Switches:  48 inches (1200 mm) above finished floor. 

b. Wall Dimmers:  48 inches (1200 mm) above finished floor. 

c. Receptacles:  18 inches (450 mm) above finished floor or 6 inches (150 mm) above 

counter. 

2. Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated. 

3. Where multiple receptacles, wall switches, or wall dimmers are installed at the same 
location and at the same mounting height, gang devices together under a common wall 
plate. 

4. Locate wall switches on strike side of door with edge of wall plate 3 inches (80 mm) from 
edge of door frame. Where locations are indicated otherwise, notify Architect/Engineer to 
obtain direction prior to proceeding with work. 

C. Install wiring devices in accordance with manufacturer's instructions. 

D. Install permanent barrier between ganged wiring devices when voltage between adjacent 
devices exceeds 300 V. 

E. Where required, connect wiring devices using pigtails not less than 6 inches (150 mm) long. 
Do not connect more than one conductor to wiring device terminals. 

F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and 
tightening to proper torque specified by the manufacturer. Where present, do not use push-in 
pressure terminals that do not rely on screw-actuated binding. 

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit 
equipment grounding conductor and to outlet box with bonding jumper. 

H. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use 
feed-through wiring to protect downstream devices. 

I. Install wiring devices plumb and level with mounting yoke held rigidly in place. 

J. Install wall switches with OFF position down. 

K. Install vertically mounted receptacles with grounding pole on bottom and horizontally mounted 
receptacles with grounding pole on left. 

L. Install wall plates to fit completely flush to wall with no gaps and rough opening completely 
covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or 
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this 
requirement. 

M. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed 
or designated for future use. 

N. Identify wiring devices in accordance with Section 26 0553. 
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3.4 FIELD QUALITY CONTROL 

A. Inspect each wiring device for damage and defects. 

B. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify 
proper operation. 

C. Test each receptacle to verify operation and proper polarity. 

D. Test each GFCI receptacle for proper tripping operation according to manufacturer's 
instructions. 

E. Correct wiring deficiencies and replace damaged or defective wiring devices. 

3.5 ADJUSTING 

A. Adjust devices and wall plates to be flush and level. 

3.6 CLEANING 

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match 
original factory finish. 

END OF SECTION 
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SECTION 26 5100  
INTERIOR LIGHTING 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Interior luminaires. 

B. Exit signs. 

C. Ballasts and drivers. 

D. Lamps. 

E. Luminaire accessories. 

1.2 RELATED REQUIREMENTS 

A. Section 26 0533.16 - Boxes for Electrical Systems. 

B. Section 26 0553 - Identification for Electrical Systems:  Identification products and 
requirements. 

C. Section 26 2726 - Wiring Devices:  Manual wall switches and wall dimmers. 

1.3 REFERENCE STANDARDS 

A. 47 CFR 15 - Radio Frequency Devices; current edition. 

B. ANSI C82.11 - American National Standard for Lamp Ballasts - High Frequency Fluorescent 
Lamp Ballasts; 2023. 

C. IEEE C62.41.2 - IEEE Recommended Practice on Characterization of Surges in Low-Voltage 
(1000 V and less) AC Power Circuits; 2002 (Corrigendum 2012). 

D. IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State Lighting 
Products; 2019. 

E. IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics of 
Solid-State Light Sources; 2021. 

F. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023. 

G. NECA/IESNA 500 - Standard for Installing Indoor Lighting Systems; 2006. 

H. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; 2006. 

I. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic 
Drivers and Discharge Ballasts; 2023. 

J. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility; 2023. 

K. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

L. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 
Including All Applicable Amendments and Supplements. 

M. UL 1598C - Light-Emitting Diode (LED) Retrofit Luminaire Conversion Kits; Current Edition, 
Including All Revisions. 
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N. UL 1598 - Luminaires; Current Edition, Including All Revisions. 

O. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition, 
Including All Revisions. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Coordinate the installation of luminaires with mounting surfaces installed under other 
sections or by others. Coordinate the work with placement of supports, anchors, etc. 
required for mounting. Coordinate compatibility of luminaires and associated trims with 
mounting surfaces at installed locations. 

2. Coordinate the placement of luminaires with structural members, ductwork, piping, 
equipment, diffusers, fire suppression system components, and other potential conflicts 
installed under other sections or by others. 

3. Coordinate the placement of exit signs with furniture, equipment, signage or other 
potential obstructions to visibility installed under other sections or by others. 

4. Notify Architect/Engineer of any conflicts or deviations from the contract documents to 
obtain direction prior to proceeding with work. 

1.5 SUBMITTALS 

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets including 
detailed information on luminaire construction, dimensions, ratings, finishes, mounting 
requirements, listings, service conditions, photometric performance, installed accessories, and 
ceiling compatibility; include model number nomenclature clearly marked with all proposed 
features. 

1. LED Luminaires: 

a. Include estimated useful life, calculated based on IES LM-80 test data. 

b. Include IES LM-79 test report upon request. 

2. Ballasts:  Include wiring diagrams and list of compatible lamp configurations. 

3. Lamps:  Include rated life, color temperature, color rendering index (CRI), and initial and 
mean lumen output. 

B. Operation and Maintenance Data:  Instructions for each product including information on 
replacement parts. 

1.6 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Maintain at the project site a copy of each referenced document that prescribes execution 
requirements. 

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 
this section with minimum three years documented experience. 

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 
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1.7 DELIVERY, STORAGE, AND PROTECTION 

A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting), 
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions. 

B. Keep products in original manufacturer's packaging and protect from damage until ready for 
installation. 

1.8 FIELD CONDITIONS 

A. Maintain field conditions within manufacturer's required service conditions during and after 
installation. 

1.9 WARRANTY 

A. Provide five year manufacturer warranty for all LED luminaires, including drivers. 

PART 2  PRODUCTS 

2.1 LUMINAIRE TYPES 

A. Furnish products as indicated in luminaire schedule included on the drawings. 

2.2 LUMINAIRES 

A. Provide products that comply with requirements of NFPA 70. 

B. Provide products that are listed and labeled as complying with UL 1598, where applicable. 

C. Provide products listed, classified, and labeled as suitable for the purpose intended. 

D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets, 
ballasts, reflectors, lenses, housings and other components required to position, energize and 
protect the lamp and distribute the light. 

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating 
system. 

F. Provide products suitable to withstand normal handling, installation, and service without any 
damage, distortion, corrosion, fading, discoloring, etc. 

G. Recessed Luminaires: 

1. Ceiling Compatibility:  Comply with NEMA LE 4. 

2. Luminaires Recessed in Insulated Ceilings:  Listed and labeled as IC-rated, suitable for 
direct contact with insulation and combustible materials. 

3. Luminaires Recessed in Sloped Ceilings:  Provide suitable sloped ceiling adapters. 

H. LED Luminaires: 

1. Components:  UL 8750 recognized or listed as applicable. 

2. Tested in accordance with IES LM-79 and IES LM-80. 

3. LED Estimated Useful Life:  Minimum of 50,000 hours at 70 percent lumen maintenance, 
calculated based on IES LM-80 test data. 
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2.3 EXIT SIGNS 

A. Description:  Internally illuminated exit signs with LEDs unless otherwise indicated; complying 
with NFPA 101 and all applicable state and local codes, and listed and labeled as complying 
with UL 924. 

1. Number of Faces:  Single or double as indicated or as required for the installed location. 

2. Directional Arrows:  As indicated or as required for the installed location. 

B. Self-Powered Exit Signs: 

1. Operation:  Upon interruption of normal power source or brownout condition exceeding 20 
percent voltage drop from nominal, solid-state control automatically switches connected 
lamps to integral battery power for minimum of 90 minutes of rated emergency 
illumination, and automatically recharges battery upon restoration of normal power 
source. 

2. Battery:  Sealed maintenance-free nickel cadmium unless otherwise indicated. 

3. Diagnostics:  Provide power status indicator light and accessible integral test switch to 
manually activate emergency operation. 

4. Provide low-voltage disconnect to prevent battery damage from deep discharge. 

5. Self-Diagnostics:  Provide units that self-monitor functionality and automatically perform 
testing required by NFPA 101; provide indicator light(s) to report test and diagnostic 
status. 

2.4 BALLASTS AND DRIVERS 

A. Ballasts/Drivers - General Requirements: 

1. Provide ballasts containing no polychlorinated biphenyls (PCBs). 

2. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable 
federal and state ballast efficiency/efficacy standards. 

3. Electronic Ballasts/Drivers:  Inrush currents not exceeding peak currents specified in 
NEMA 410. 

4. Operate for at least 50,000 hours at maximum case temperature and 90 percent non-
condensing relative humidity. 

5. Provide thermal fold-back protection by automatically reducing power output (dimming) to 
protect LED driver and LED light engine/fixture from damage due to over-temperature 
conditions that approach or exceed the LED driver's maximum operating temperature at 
calibration point 

6. Provide integral recording of operating hours and maximum operating temperature to aid 
in troubleshooting and warranty claims. 

7. Designed and tested to withstand electrostatic discharges incurred during manufacturing, 
installation, or field troubleshooting without impairment of performance when tested 
according to IEC 61000-4-2. 

8. Manufactured in a facility that employs ESD reduction practices in compliance with 
ANSI/ESD S20.20. 

9. UL 8750 recognized or listed as applicable. 

10. NRTL Type TL rated where possible to allow for easier fixture evaluation and listing of 
different driver series. 

11. UL 1598C listed for field replacement as applicable. 
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12. Designed and tested to withstand Category A surges of 4,000 V according to IEEE 
C62.41.2 without impairment of performance. 

13. Class A sound rating; inaudible in a 27 dBA ambient. 

14. Demonstrate no visible change in light output with a variation of plus or minus 10 percent 
change in line-voltage input. 

15. LED drivers of the same family/series to track evenly across multiple fixtures at all light 
levels. 

16. Employ integral fault protection up to 277 V to prevent LED driver damage or failure in the 
event of incorrect application of line-voltage to communication link inputs. 

B. LED Drivers 

1. Operate from input voltage of 120 V through 277 V at 50/60 Hz. 

2. Complies with FCC requirements of 47 CFR 15, for commercial applications at 120-277 V 
and residential applications at 120 V. 

3. Total Harmonic Distortion (THD):  Less than 20 percent at maximum power; complies with 
ANSI C82.11. 

4. Class 2 output designed to withstand hot swap of LED loads; meets UL 1310 and CSA 
C22.2 No. 223. 

5. Driver outputs to be short circuit protected, open circuit protected, and overload protected. 

2.5 LAMPS 

A. Lamps - General Requirements: 

1. Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire. 

2. Verify compatibility of specified lamps with luminaires to be installed. Where lamps are 
not specified, provide lamps per luminaire manufacturer's recommendations. 

3. Minimum Efficiency:  Provide lamps complying with all current applicable federal and 
state lamp efficiency standards. 

4. Color Temperature Consistency:  Unless otherwise indicated, for each type of lamp 
furnish products which are consistent in perceived color temperature. Replace lamps that 
are determined by the Architect/Engineer to be inconsistent in perceived color 
temperature. 

2.6 ACCESSORIES 

A. Stems for Suspended Luminaires:  Steel tubing, minimum 1/2" size, factory finished to match 
luminaire or field-painted as directed. 

B. Threaded Rods for Suspended Luminaires:  Zinc-plated steel, minimum 1/4" size, field-painted 
as directed. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that field measurements are as indicated. 

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and 
are properly sized to accommodate conductors in accordance with NFPA 70. 

C. Verify that suitable support frames are installed where required. 
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D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to 
luminaires. 

E. Verify that conditions are satisfactory for installation prior to starting work. 

3.2 PREPARATION 

A. Provide extension rings to bring outlet boxes flush with finished surface. 

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes. 

3.3 INSTALLATION 

A. Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for 
installation of luminaires provided under this section. 

B. Install products in accordance with manufacturer's instructions. 

C. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500 
(commercial lighting) and NECA 502 (industrial lighting). 

D. Install luminaires plumb and square and aligned with building lines and with adjacent 
luminaires. 

E. Suspended Ceiling Mounted Luminaires: 

1. Do not use ceiling tiles to bear weight of luminaires. 

2. Do not use ceiling support system to bear weight of luminaires unless ceiling support 
system is certified as suitable to do so. 

3. Secure surface-mounted and pendant-mounted luminaires to building structure. 

4. Secure lay-in luminaires to ceiling support channels using listed safety clips at four 
corners. 

5. In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum 
12 gage, connected from opposing corners of each recessed luminaire to building 
structure. 

6. See appropriate Division 9 section where suspended grid ceiling is specified for additional 
requirements. 

F. Recessed Luminaires: 

1. Install trims tight to mounting surface with no visible light leakage. 

2. Luminaires Recessed in Fire-Rated Ceilings:  Install using accessories and firestopping 
materials to meet regulatory requirements for fire rating. 

G. Suspended Luminaires: 

1. Unless otherwise indicated, specified mounting heights are to bottom of luminaire. 

2. Install using the suspension method indicated, with support lengths and accessories as 
required for specified mounting height. 

3. Provide minimum of two supports for each luminaire equal to or exceeding 4 feet nominal 
length, with no more than 4 feet (1.2 m) between supports. 

4. Unless otherwise indicated, support pendants from swivel hangers. 

H. Install accessories furnished with each luminaire. 

I. Bond products and metal accessories to branch circuit equipment grounding conductor. 
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J. Fluorescent Luminaires Controlled by Dual-Level Switching:  Connect such that each switch 
controls the same corresponding lamps in each luminaire. 

K. Exit Signs: 

1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding 
normal lighting in same room or area. Bypass local switches, contactors, or other lighting 
controls. 

3.4 FIELD QUALITY CONTROL 

A. Inspect each product for damage and defects. 

B. Operate each luminaire after installation and connection to verify proper operation. 

C. Test fluorescent emergency power supply units to verify proper operation upon loss of normal 
power supply. 

D. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or 
replace excessively noisy ballasts as determined by Architect/Engineer. 

3.5 ADJUSTING 

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as 
directed by Architect/Engineer. Secure locking fittings in place. 

B. Exit Signs with Field-Selectable Directional Arrows:  Set as indicated or as required to properly 
designate egress path as directed by Architect/Engineer or authority having jurisdiction. 

3.6 CLEANING 

A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting), 
and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and 
restore finishes to match original factory finish. 

3.7 CLOSEOUT ACTIVITIES 

A. Just prior to Substantial Completion, replace all lamps that have failed. 

3.8 PROTECTION 

A. Protect installed luminaires from subsequent construction operations. 

END OF SECTION 
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SECTION 27 1100  
  COMMUNICATIONS EQUIPMENT ROOM FITTINGS 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Telecommunications mounting elements. 

2. Telecommunications equipment racks and cabinets. 

3. Grounding. 

1.3 DEFINITIONS 

A. LAN:  Local area network.29 CFR 1910.27  

B. RCDD:  Registered Communications Distribution Designer. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for equipment racks and cabinets. 

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 
specialties and accessories. 

B. Shop Drawings:  For communications equipment room fittings.  Include plans, elevations, 
sections, details, and attachments to other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

2. Equipment Racks and Cabinets:  Include workspace requirements and access for cable 
connections. 

3. Grounding:  Indicate location of grounding bus bar and its mounting detail showing 
standoff insulators and wall mounting brackets. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Cabling Installer must have personnel certified by BICSI on staff. 

1. Layout Responsibility:  Preparation of Shop Drawings shall be under the direct 
supervision of RCDD. 

2. Field Inspector:  Currently registered by BICSI as RCDD to perform the on-site inspection. 

3. Products:  Listed, classified, and labeled as suitable for the purpose intended. 
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4. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction. 

PART 2  PRODUCTS 

2.1 EQUIPMENT FRAMES 

A. General Frame Requirements: 

1. Distribution Frames:  Freestanding and wall-mounting, modular-steel units designed for 
telecommunications terminal support and coordinated with dimensions of units to be 
supported. 

2. Module Dimension:  Width compatible with EIA 310-D standard, 19-inch (480-mm) panel 
mounting. 

3. Finish:  Manufacturer's standard, baked-polyester powder coat. 

B. Floor-Mounted Racks:  Modular-type, steel construction. 

1. Vertical and horizontal cable management channels, top and bottom cable troughs, 
grounding lug. 

2. Baked-polyester powder coat finish. 

C. Modular Freestanding Cabinets: 

1. Removable and lockable side panels. 

2. Hinged and lockable front and rear doors. 

3. Adjustable feet for leveling. 

4. Screened ventilation openings in the roof and rear door. 

5. Cable access provisions in the roof and base. 

6. Grounding bus bar. 

7. Power strip. 

D. Cable Management for Equipment Frames: 

1. Metal, with integral wire retaining fingers. 

2. Baked-polyester powder coat finish. 

3. Vertical cable management panels shall have front and rear channels, with covers. 

2.2 POWER STRIPS 

A. Power Strips:  Comply with UL 1363. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

2. Rack mounting. 

3. Twelve, 20-A, 120-V ac, NEMA WD 6, Configuration 5-20R receptacles. 

4. LED indicator lights for power and protection status. 

5. LED indicator lights for reverse polarity and open outlet ground. 

6. Circuit Breaker and Thermal Fusing:  Unit continues to supply power if protection is lost. 
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7. Cord connected with 12-foot line cord. 

8. Rocker-type on-off switch, illuminated when in on position. 

9. Peak Single-Impulse Surge Current Rating:  33 kA per phase. 

10. Protection modes shall be line to neutral, line to ground, and neutral to ground.  UL 1449 
clamping voltage for all three modes shall be not more than 330 V. 

2.3 GROUNDING 

A. Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems" 
for grounding conductors and connectors. 

B. Telecommunications Main Bus Bar: 

1. Connectors:  Mechanical type, cast silicon bronze, solderless compression-type wire 
terminals, and long-barrel, two-bolt connection to ground bus bar. 

2. Ground Bus Bar:  Copper, minimum 1/4 inch thick by 4 inches wide (6 mm thick by 100 
mm wide) with 9/32-inch (7.14-mm) holes spaced 1-1/8 inches (28 mm) apart. 

3. Stand-Off Insulators:  Comply with UL 891 for use in switchboards, 600 V.  Lexan or PVC, 
impulse tested at 5000 V. 

C. Comply with J-STD-607-A. 

2.4 LABELING 

A. Comply with TIA/EIA-606-B and UL 969 for a system of labeling materials, including label 
stocks, laminating adhesives, and inks used by label printers. 

PART 3  EXECUTION 

3.1 ENTRANCE FACILITIES 

A. Contact telecommunications service provider and arrange for installation of demarcation point, 
protected entrance terminals, and a housing when so directed by service provider. 

3.2 INSTALLATION 

A. Comply with NECA 1. 

B. Comply with BICSI TDMM for layout and installation of communications equipment rooms. 

C. Bundle, lace, and train conductors and cables to terminal points without exceeding 
manufacturer's limitations on bending radii.  Install lacing bars and distribution spools. 

D. Coordinate layout and installation of communications equipment with Owner's 
telecommunications and LAN equipment and service suppliers.  Coordinate service entrance 
arrangement with local exchange carrier. 

E. Coordinate location of power raceways and receptacles with locations of communications 
equipment requiring electrical power to operate. 

3.3 GROUNDING 

A. Comply with J-STD-607-A. 
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B. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall 
allowing at least 2-inch (50-mm) clearance behind the grounding bus bar.  Connect grounding 
bus bar with a minimum No. 4 AWG grounding electrode conductor from grounding bus bar to 
suitable electrical building ground. 

C. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG 
equipment grounding conductor. 

3.4 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-B.  Comply with 
requirements in Section 26 0553 "Identification for Electrical Systems." 

B. Paint and label colors for equipment identification shall comply with TIA/EIA-606-B for Class 2 
level of administration. 

C. Labels shall be preprinted or computer-printed type. 

END OF SECTION 
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SECTION 27 1300  
  COMMUNICATIONS BACKBONE CABLING 

PART 1  GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. 62.5/125-micrometer, optical fiber cabling. 

1.3 DEFINITIONS 

A. BICSI:  Building Industry Consulting Service International. 

B. EMI:  Electromagnetic interference. 

C. IDC:  Insulation displacement connector. 

D. LAN:  Local area network. 

E. RCDD:  Registered Communications Distribution Designer. 

1.4 PERFORMANCE REQUIREMENTS 

A. General Performance:  Backbone cabling system shall comply with transmission standards in 
TIA/EIA-568-B.1, when tested according to test procedures of this standard. 

1.5 ACTION SUBMITTALS 

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

1. For fiber optic cable, include the following installation data for each type used: 

a. Nominal OD. 

b. Minimum bending radius. 

c. Maximum pulling tension. 

1.6 CLOSEOUT SUBMITTALS 

A. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 

2. Program Software Backup:  On magnetic media or compact disk, complete with data files. 

3. Device address list. 

4. Printout of software application and graphic screens. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Test cables upon receipt at Project site. 
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1. Test optical fiber cable to determine the continuity of the strand end to end.  Use optical 
fiber flashlight. 

PART 2  PRODUCTS 

2.1 PATHWAYS 

A. General Requirements:  Comply with TIA/EIA-569-A. 

B. Cable Support:  NRTL labeled for support of Category 6 cabling, designed to prevent 
degradation of cable performance and pinch points that could damage cable. 

1. Support brackets with cable tie slots for fastening cable ties to brackets. 

2. Lacing bars, spools, J-hooks, and D-rings. 

3. Straps and other devices. 

2.2 OPTICAL FIBER CABLE 

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

1. Belden Inc. 

2. Berk-Tek; a Nexans company. 

3. CommScope, Inc. 

4. Corning Cable Systems. 

5. General Cable Technologies Corporation. 

6. Hubbell Premise Wiring 

7. Hitachi Cable America, Inc. 

8. Mohawk; a division of Belden CDT. 

9. Optical Connectivity Solutions Division; Emerson Network Power. 

10. Optical Cable Corporation. 

11. Or engineer pre-approved equivalent. 

B. Description:  Single mode, 9/125-micrometer, tight buffer, optical fiber cable 

1. Comply with ICEA S-87-640 for mechanical properties. 

2. Comply with TIA/EIA-568-B.3 for performance specifications.  Provide OS1. 

3. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying 
with UL 444, UL 1651, and NFPA 70 for the following types: 

a. General Purpose, Nonconductive:  Type OFN or OFNG. 

b. Plenum Rated, Nonconductive:  Type OFNP, complying with NFPA 262. 

c. Riser Rated, Nonconductive:  Type OFNR, complying with UL 1666. 

d. General Purpose, Conductive:  Type OFC or OFCG. 

e. Plenum Rated, Conductive:  Type OFCP, complying with NFPA 262. 

f. Riser Rated, Conductive:  Type OFCR, complying with UL 1666. 
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4. Conductive cable shall be steel armored type. 

5. Maximum Attenuation:  1.00 dB/km at 1310 nm; 1.0 dB/km at 1550 nm 

C. Jacket: 

1. Jacket Color:  Aqua for 50/125-micrometer cable. 

2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA/EIA-598-B. 

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to 
exceed 40 inches (1000 mm). 

2.3 OPTICAL FIBER CABLE HARDWARE 

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

1. Belden CDT Inc.; Electronics Division. 

2. Comscope Inc 

3. Ortronics; a subsidiary of Legrand. 

4. Optical Cable Corporation. 

5. Panduit Corp. 

6. Siemon Co. (The). 

7. Signamax. 

8. Or engineer pre-approved equivalent. 

B. Cross-Connects and Patch Panels:  Modular panels housing multiple-numbered, duplex cable 
connectors. 

1. Number of Connectors per Field:  One for each fiber of cable or cables assigned to field, 
plus spares and blank positions adequate to suit specified expansion criteria. 

C. Patch Cords:  Factory-made, dual-fiber cables in 36-inch (900-mm) lengths. 

D. Cable Connecting Hardware: 

1. Comply with Optical Fiber Connector Intermateability Standards (FOCIS) specifications of 
TIA/EIA-604-2, TIA/EIA-604-3-A, and TIA/EIA-604-12.  Comply with TIA/EIA-568-B.3. 

2. Quick-connect, simplex and duplex, Type LC connectors.  Insertion loss not more than 
0.75 dB. 

3. Type SFF connectors may be used in termination racks, panels, and equipment 
packages. 

2.4 IDENTIFICATION PRODUCTS 

A. Comply with TIA/EIA-606-B and UL 969 for a system of labeling materials, including label 
stocks, laminating adhesives, and inks used by label printers. 

B. Provide a label for each terminated end of the fiber.  Label 

2.5 SOURCE QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to evaluate cables. 

B. Factory test cables on reels according to TIA/EIA-568-B.1. 
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C. Factory test multimode optical fiber cables according to TIA/EIA-526-14-A and TIA/EIA-568-
B.3. 

D. Cable will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

PART 3  EXECUTION 

3.1 INSTALLATION OF CABLES 

A. Comply with NECA 1. 

B. Optical Fiber Cable Installation: 

1. Comply with TIA/EIA-568-B.3. 

2. Cable may be terminated on connecting hardware that is rack or cabinet mounted. 

C. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces with 
terminating hardware and interconnection equipment. 

2. Suspend UTP cable not in a wireway or pathway, a minimum of 8 inches (200 mm) above 
ceilings by cable supports not more than 60 inches (1524 mm) apart. 

3. Cable shall not be run through structural members or in contact with pipes, ducts, or other 
potentially damaging items. 

3.2 GROUNDING 

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" 
Chapter. 

B. Comply with ANSI-J-STD-607-A. 

C. Locate grounding bus bar to minimize the length of bonding conductors.  Fasten to wall 
allowing at least 2-inch (50-mm) clearance behind the grounding bus bar.  Connect grounding 
bus bar with a minimum No. 4 AWG grounding electrode conductor from grounding bus bar to 
suitable electrical building ground. 

D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG 
equipment grounding conductor. 

3.3 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-B.  Comply with 
requirements for identification specified in Section 260553 "Identification for Electrical 
Systems." 

1. Administration Class:  3. 

2. Color-code cross-connect fields and apply colors to voice and data service backboards, 
connections, covers, and labels. 

B. Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for Class 2 
level of administration. 

C. Comply with requirements in Section 271500 "Communications Horizontal Cabling" for cable 
and asset management software. 
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D. Cable Schedule:  Install in a prominent location in each equipment room and wiring closet.  List 
incoming and outgoing cables and their designations, origins, and destinations.  Protect with 
rigid frame and clear plastic cover.  Furnish an electronic copy of final comprehensive 
schedules for Project. 

E. Cabling Administration Drawings:  Show building floor plans with cabling administration-point 
labeling.  Identify labeling convention and show labels for telecommunications closets, 
backbone pathways and cables, terminal hardware and positions, horizontal cables, work 
areas and workstation terminal positions, grounding buses and pathways, and equipment 
grounding conductors. 

F. Cable and Wire Identification: 

1. Label each cable within 4 inches (100 mm) of each termination and tap, where it is 
accessible in a cabinet or junction or outlet box, and elsewhere as indicated. 

2. Each wire connected to building-mounted devices is not required to be numbered at 
device if color of wire is consistent with associated wire connected and numbered within 
panel or cabinet. 

3. Identification within Connector Fields in Equipment Rooms and Wiring Closets:  Label 
each connector and each discrete unit of cable-terminating and connecting 
hardware.  Where similar jacks and plugs are used for both voice and data 
communication cabling, use a different color for jacks and plugs of each service. 

G. Labels shall be preprinted or computer-printed type with printing area and font color that 
contrasts with cable jacket color but still complies with requirements in TIA/EIA 606-A, for the 
following: 

1. Cables use flexible vinyl or polyester that flexes as cables are bent. 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Visually inspect UTP and optical fiber jacket materials for NRTL certification 
markings.  Inspect cabling terminations in communications equipment rooms for 
compliance with color-coding for pin assignments, and inspect cabling connections for 
compliance with TIA/EIA-568-B.1. 

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment 
and patch cords, and labeling of all components. 

3. Optical Fiber Cable Tests: 

a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-

B.1.  Use only test cords and adapters that are qualified by test equipment 

manufacturer for channel or link test configuration. 

b. Link End-to-End Attenuation Tests: 

1) Horizontal and multimode backbone link measurements:  Test at 850 or 1300 

nm in 1 direction according to TIA/EIA-526-14-A, Method B, One Reference 

Jumper. 

2) Attenuation test results for backbone links shall be less than 2.0 

dB.  Attenuation test results shall be less than that calculated according to 

equation in TIA/EIA-568-B.1. 
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C. Data for each measurement shall be documented.  Data for submittals shall be printed in a 
summary report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the 
instrument to the computer, saved as text files, and printed and submitted. 

D. Remove and replace cabling where test results indicate that they do not comply with specified 
requirements. 

E. End-to-end cabling will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

END OF SECTION 
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