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ADDENDUM #1 
RFQ 2026-009-7094 DALLAS COUNTY HEALTH AND HUMAN SERVICES (DCHHS) SWITCHGEAR 

REPLACEMENT SOLICITATION 
 

Whereas, 
 
By the way of this addendum, Dallas County Purchasing will incorporate Exhibit 2 – 
DC HHS Switchgear Specifications as part of the solicitation.    
 
 
  
 
 
Except as provided herein/above, all other specification requirements of the original 
solicitation referenced shall remain unchanged in full force and effect. This addendum 
should be signed and returned with your Solicitation package on or before 2/19/2026, @ 
2 PM (CST). 
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SECTION 024119 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 

2. Demolition and removal of selected site elements. 

3. Salvage of existing items to be reused or recycled. 

1.2 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site unless indicated 

to be salvaged or reinstalled. 

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, 

and deliver to Owner ready for reuse store. 

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, 

prepare for reuse, and reinstall where indicated. 

D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise 

indicated to be salvaged or reinstalled. 

E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle 

methods and equipment to prevent damage to the item and surfaces; disposing of items unless 

indicated to be salvaged or reinstalled. 

1.3 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones 

and their contents, commemorative plaques and tablets, and other items of interest or value to 

Owner that may be uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 
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1.4 PREINSTALLATION MEETINGS 

A. Pre-demolition Conference: Conduct conference at Project site. 

1. Inspect and discuss condition of construction to be selectively demolished. 

2. Review structural load limitations of existing structure. 

3. Review and finalize selective demolition schedule and verify availability of materials, 

demolition personnel, equipment, and facilities needed to make progress and avoid 

delays. 

4. Review requirements of work performed by other trades that rely on substrates exposed 

by selective demolition operations. 

5. Review areas where existing construction is to remain and requires protection.  If needed, 

insert list of conference participants not mentioned in Division 01. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For refrigerant recovery technician. 

B. Engineering Survey: Submit engineering survey of condition of building. 

C. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures 

proposed for protecting individuals and property, for environmental protection, for dust control 

and, for noise control. Indicate proposed locations and construction of barriers. 

D. Schedule of Selective Demolition Activities: Indicate the following: 

1. Detailed sequence of selective demolition and removal work, with starting and ending 

dates for each activity. Ensure Owner's on-site operations are uninterrupted. 

2. Interruption of utility services. Indicate how long utility services will be interrupted. 

3. Coordination for shutoff, capping, and continuation of utility services. 

4. Use of elevator and stairs. 

5. Coordination of Owner's continuing occupancy of portions of existing building and of 

Owner's partial occupancy of completed Work. 

E. Pre-demolition Photographs or Video: Show existing conditions of adjoining construction, 

including finish surfaces, that might be misconstrued as damage caused by salvage and 

demolition operations. Comply with Division 01 Submit before Work begins. 

F. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for 

recovering refrigerant, stating that all refrigerant that was present was recovered and that 

recovery was performed according to EPA regulations. Include name and address of technician 

and date refrigerant was recovered. 

1.6 Warranties: Documentation indicating that existing warranties are still in effect after completion 

of selective demolition. 
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1.7 CLOSEOUT SUBMITTALS 

A. Inventory: Submit a list of items that have been removed and salvaged. 

1.8 QUALITY ASSURANCE 

A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification 

program. 

1.9 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area. 

Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 

far as practical. 

1. Before selective demolition, Owner will remove the following items: 

a. Furniture, fixtures and equipment unless noted otherwise on the drawings. 

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 

with selective demolition. 

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the 

Work. 

1. Hazardous materials will be removed by Owner before start of the Work. 

2. If suspected hazardous materials are encountered, do not disturb; immediately notify 

Architect and Owner. Hazardous materials will be removed by Owner under a separate 

contract. 

E. Hazardous Materials: Present in buildings and structures to be selectively demolished. A report 

on the presence of hazardous materials is on file for review and use. Examine report to become 

aware of locations where hazardous materials are present. 

1. Hazardous material remediation is specified elsewhere in the Contract Documents. 

2. Do not disturb hazardous materials or items suspected of containing hazardous materials 

except under procedures specified elsewhere in the Contract Documents. 

3. Owner will provide material safety data sheets for suspected hazardous materials that are 

known to be present in buildings and structures to be selectively demolished because of 

building operations or processes performed there. 

F. Historic Areas: Demolition and hauling equipment and other materials shall be of sizes that 

clear surfaces within historic spaces, areas, rooms, and openings, including temporary 

protection, by 12 inches or more. 
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G. Storage or sale of removed items or materials on-site is not permitted. 

H. Utility Service: Maintain existing utilities indicated to remain in service and protect them 

against damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

1.10 WARRANTY 

A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged 

during selective demolition, by methods and with materials and using approved contractors so 

as not to void existing warranties. Notify warrantor before proceeding. Existing warranties 

include the following: 

1. Existing roof(s). 

B. Notify warrantor on completion of selective demolition, and obtain documentation verifying 

that existing system has been inspected and warranty remains in effect. Submit documentation 

at Project closeout. 

1.11 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 

beginning selective demolition. Comply with hauling and disposal regulations of authorities 

having jurisdiction. 

B. Standards: Comply with ANSI/ASSP A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition 

operations. 

B. Review Project Record Documents of existing construction or other existing condition and 

hazardous material information provided by Owner. Owner does not guarantee that existing 

conditions are same as those indicated in Project Record Documents. 
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C. Engage a professional engineer to perform an engineering survey of condition of building to 

determine whether removing any element might result in structural deficiency or unplanned 

collapse of any portion of structure or adjacent structures during selective building demolition 

operations. 

1. Perform surveys as the Work progresses to detect hazards resulting from selective 

demolition activities. 

D. Steel Tendons: Locate tensioned steel tendons and include recommendations for                   

de-tensioning. 

E. Verify that hazardous materials have been remediated before proceeding with building 

demolition operations. 

F. Survey of Existing Conditions: Record existing conditions by use of preconstruction 

photographs or video. 

1. Inventory and record the condition of items to be removed and salvaged. 

2. Before selective demolition or removal of existing building elements that will be 

reproduced or duplicated in final Work, make permanent record of measurements, 

materials, and construction details required to make exact reproduction. 

3.2 PREPARATION 

A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment 

according to 40 CFR 82 and regulations of authorities having jurisdiction. 

3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 

protect them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 

disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas 

to be selectively demolished. 

1. Owner will arrange to shut off indicated services/systems when requested by 

Contractor. 

2. Arrange to shut off utilities with utility companies. 

3. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that maintain 

continuity of services/systems to other parts of building. 
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4. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC 

systems, equipment, and components indicated on Drawings to be removed. 

a. Piping to Be Removed: Remove portion of piping indicated to be removed and 

cap or plug remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same 

or compatible piping material and leave in place. 

c. Equipment to Be Removed: Disconnect and cap services and remove equipment. 

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 

remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 

make equipment operational. 

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and 

remove equipment and deliver to Owner. 

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and 

plug remaining ducts with same or compatible ductwork material. 

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible 

ductwork material and leave in place. 

3.4 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to prevent 

injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area 

and to and from occupied portions of building. 

2. Provide temporary weather protection, during interval between selective demolition of 

existing construction on exterior surfaces and new construction, to prevent water 

leakage and damage to structure and interior areas. 

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that 

are exposed during selective demolition operations. 

4. Cover and protect furniture, furnishings, and equipment that have not been removed. 

5. Comply with requirements for temporary enclosures, dust control, heating, and cooling 

specified in Division 01. 

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as 

required to preserve stability and prevent movement, settlement, or collapse of construction 

and finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of 

construction being demolished. 

1. Strengthen or add new supports when required during progress of selective demolition. 

C. Remove temporary barricades and protections where hazards no longer exist. 
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3.5 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new 

construction and as indicated. Use methods required to complete the Work within limitations 

of governing regulations and as follows: 

1. Proceed with selective demolition systematically, from higher to lower level. Complete 

selective demolition operations above each floor or tier before disturbing supporting 

members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 

cutting methods least likely to damage construction to remain or adjoining construction. 

Use hand tools or small power tools designed for sawing or grinding, not hammering 

and chopping. Temporarily cover openings to remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 

existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials. At 

concealed spaces, such as duct and pipe interiors, verify condition and contents of 

hidden space before starting flame-cutting operations. Maintain portable fire-

suppression devices during flame-cutting operations. 

5. Maintain fire watch during and for at least 4 hours after flame-cutting operations. 

6. Maintain adequate ventilation when using cutting torches. 

7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 

8. Remove structural framing members and lower to ground by method suitable to avoid 

free fall and to prevent ground impact or dust generation. 

9. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 

10. Dispose of demolished items and materials promptly. 

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 

operations to ensure minimum interference with roads, streets, walks, walkways, and other 

adjacent occupied and used facilities. 

C. Removed and Salvaged Items: 

1. Clean salvaged items. 

2. Pack or crate items after cleaning. Identify contents of containers. 

3. Store items in a secure area until delivery to Owner. 

4. Transport items to Owner's storage area on-site designated by Owner. 

5. Protect items from damage during transport and storage. 

D. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 

2. Pack or crate items after cleaning and repairing. Identify contents of containers. 

3. Protect items from damage during transport and storage. 

4. Reinstall items in locations indicated. Comply with installation requirements for new 

materials and equipment. Provide connections, supports, and miscellaneous materials 

necessary to make item functional for use indicated. 
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E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 

during selective demolition. When permitted by Architect, items may be removed to a suitable, 

protected storage location during selective demolition and cleaned and reinstalled in their 

original locations after selective demolition operations are complete. 

3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of at 

least 3/4 inch at junctures with construction to remain. Dislodge concrete from reinforcement 

at perimeter of areas being demolished, cut reinforcement, and then remove remainder of 

concrete. Neatly trim openings to dimensions indicated. 

B. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to 

remain and at regular intervals using power-driven saw, and then remove concrete between 

saw cuts. 

C. Resilient Floor Coverings: Remove floor coverings and adhesive according to 

recommendations in RFCI's "Recommended Work Practices for the Removal of Resilient 

Floor Coverings." Do not use methods requiring solvent-based adhesive strippers. 

3.7 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved 

construction and demolition waste landfill acceptable to authorities having jurisdiction. 

1. Do not allow demolished materials to accumulate on-site. 

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 

3. Remove debris from elevated portions of building by chute, hoist, or other device that 

will convey debris to grade level in a controlled descent. 

B. Burning: Do not burn demolished materials. 

3.8 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 

demolition operations. Return adjacent areas to condition existing before selective demolition 

operations began. 

END OF SECTION 024119 
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SECTION 042000 - UNIT MASONRY 

PART 1 - GENERAL 

1.1 
 

A. 

RELATED DOCUMENTS 

Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2  

A. 

SUMMARY 

Section Includes: 

1. Concrete masonry units. 

2. Pre-faced concrete masonry units. (Glazed) 

3. Mortar and grout. 

4. Steel reinforcing bars. 

5. Masonry joint reinforcement. 

6. Ties and anchors. 

7. Embedded flashing. 

8. Miscellaneous masonry accessories. 

9. Cavity-wall insulation. 

1.3 PERFORMANCE REQUIREMENTS 

A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 

days. 

1. Determine net-area compressive strength of masonry from average net-area 

compressive strengths of masonry units and mortar types (unit-strength method) 

according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602. 

1.4 ACTION SUBMITTALS 

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

B. Samples for Initial Selection: 

1. Weep holes/vents. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For each type and size of the following: 

1. Masonry units. 

a. Include data on material properties. 

2. Cementitious materials. Include brand, type, and name of manufacturer. 

3. Preblended, dry mortar mixes. Include description of type and proportions of 

ingredients. 

4. Grout mixes. Include description of type and proportions of ingredients. 

5. Reinforcing bars. 

6. Joint reinforcement. 

7. Anchors, ties, and metal accessories. 

B. Statement of Compressive Strength of Masonry: For each combination of masonry unit type 

and mortar type, provide statement of average net-area compressive strength of masonry units, 

mortar type, and resulting net-area compressive strength of masonry determined according to 

Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602. 

C. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and 

equipment to be used to comply with requirements. 

1.6 QUALITY ASSURANCE 

A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture 

and color, or a uniform blend within the ranges accepted for these characteristics, from single 

source from single manufacturer for each product required. 

B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, 

including color for exposed masonry, from single manufacturer for each cementitious 

component and from single source or producer for each aggregate. 

C. Masonry Standard: Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by 

requirements in the Contract Documents. 

D. Mockups: Build mockups to verify selections made under sample submittals and to 

demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Provide material as required by mockups. 

2. Protect accepted mockups from the elements with weather-resistant membrane. 
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3. Approval of mockups is for color, texture, and blending of masonry units; relationship 

of mortar and sealant colors to masonry unit colors; tooling of joints; and aesthetic 

qualities of workmanship. 

a. Approval of mockups is also for other material and construction qualities 

specifically approved by Architect in writing. 

b. Approval of mockups does not constitute approval of deviations from the 

Contract Documents contained in mockups unless such deviations are 

specifically approved by Architect in writing. 

4. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion. 

E. Preinstallation Conference: Conduct conference at Project site to comply with requirements in 

Division 01. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms in a dry location. If units are not stored in an 

enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If 

units become wet, do not install until they are dry. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 

use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained and 

contamination avoided. 

D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for use with 

dispensing silos. Store preblended, dry mortar mix in delivery containers on elevated 

platforms, under cover, and in a dry location or in covered weatherproof dispensing silos. 

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of 

dirt and oil. 

1.8 PROJECT CONDITIONS 

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with 

waterproof sheeting at end of each day's work. Cover partially completed masonry when 

construction is not in progress. 

1. Extend cover a minimum of 24 inches down both sides of walls and hold cover securely 

in place. 

2. Where one wythe of multiwythe masonry walls is completed in advance of other 

wythes, secure cover a minimum of 24 inches down face next to unconstructed wythe 

and hold cover in place. 
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B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at 

least three days after building masonry walls or columns. 

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left 

exposed or painted. Immediately remove grout, mortar, and soil that come in contact with 

such masonry. 

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading 

coverings on ground and over wall surface. 

2. Protect sills, ledges, and projections from mortar droppings. 

3. Protect surfaces of window and door frames, as well as similar products with painted 

and integral finishes, from mortar droppings. 

4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from 

splashing mortar and dirt onto completed masonry. 

D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with 

ice or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by 

frost or by freezing conditions. Comply with cold-weather construction requirements 

contained in ACI 530.1/ASCE 6/TMS 602. 

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 

deg F and higher and will remain so until masonry has dried, but not less than seven days 

after completing cleaning. 

E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in 

ACI 530.1/ASCE 6/TMS 602. 

PART 2 - PRODUCTS 

2.1 MASONRY UNITS, GENERAL 

A. Defective Units: Referenced masonry unit standards may allow a certain percentage of units 

to contain chips, cracks, or other defects exceeding limits stated in the standard. Do not use 

units where such defects will be exposed in the completed Work. 

B. Fire-Resistance Ratings: Where indicated, provide units that comply with requirements for 

fire-resistance ratings indicated as determined by testing according to ASTM E 119, by 

equivalent masonry thickness, or by other means, as acceptable to authorities having 

jurisdiction. 

2.2 CONCRETE MASONRY UNITS 

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed 

faces of adjacent units unless otherwise indicated. 

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, 

bonding, and other special conditions. 

2. Provide bullnose-edged units for outside corners unless otherwise indicated. 

 



Unit Masonry 
VAI ARCHITECTS 

042000 - 5 

08/12/2022 

 

 

B. Integral Water Repellent: Typical at all exterior locations, provide units made with integral 

water repellent for exposed units. 

1. Integral Water Repellent: Liquid polymeric, integral water-repellent admixture that does 

not reduce flexural bond strength. Units made with integral  water  repellent,  when  tested  

according  to ASTM E 514 as a wall assembly made with mortar containing integral 

water-repellent manufacturer's mortar additive, with test period extended to 24 hours, 

shall show no visible water or leaks on the back of test specimen. 

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

1) ACM Chemistries; RainBloc. 

2) BASF Aktiengesellschaft; Rheopel Plus. 

3) Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block. 

C. CMUs: ASTM C 90. 

1. Unit Compressive Strength: Provide units with minimum  average net-area compressive 

strength  of 2150 psi. 

2. Density Classification: Lightweight. 

3. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions. 

4. Exposed Faces: Manufacturer’s standard gray. 

D. Decorative CMUs: ASTM C 90, provide in split faces, ground face, and scored patterns. 

1. Products: Glazed concrete masonry units. 

2. Unit Compressive Strength: Provide units with minimum  average net-area compressive 

strength  of 2150psi. 

3. Density Classification: Lightweight. 

4. Size (Width): Manufactured to dimensions specified in "CMUs" Paragraph. 

5. Colors: As scheduled. 

2.3 CONCRETE AND MASONRY LINTELS 

A. General: Provide one of the following: 

B. Concrete Lintels: ASTM C 1623, matching CMUs in color, texture, and density classification; 

and with reinforcing bars indicated. Provide lintels with net-area compressive strength not less 

than CMUs. 

C. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs 

with reinforcing bars placed as indicated and filled with coarse grout. Cure precast lintels before 

handling and installing. Temporarily support built-in-place lintels until cured. 
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2.4 MORTAR AND GROUT MATERIALS 

A. Portland Cement: ASTM C 150, Type I or II, except Type III may be used for cold-weather 

construction. Provide natural color or white cement as required to produce mortar color 

indicated. 

B. Hydrated Lime: ASTM C 207, Type S. 

C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing 

no other ingredients. 

D. Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for 

use in mortar mixes and complying with ASTM C 979. Use only pigments with a record of 

satisfactory performance in masonry mortar. 

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

a. Davis Colors; True Tone Mortar Colors. 

b. Lanxess Corporation; Bayferrox Iron Oxide Pigments. 

c. Solomon Colors, Inc.; SGS Mortar Colors. 

E. Colored Cement Product: Packaged blend made from portland cement and hydrated lime and 

mortar pigments, all complying with specified requirements, and containing no other 

ingredients. 

1. Colored Portland Cement-Lime Mix: 

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

1) Capital Materials Corporation; Riverton Portland Cement Lime Custom 

Color. 

2) Holcim (US) Inc.; Rainbow Mortamix Custom Color Cement/Lime. 

3) Lafarge North America Inc.; Eaglebond Portland & Lime. 

4) Lehigh Cement Company; Lehigh Custom Color Portland/Lime Cement. 

2. Formulate blend as required to produce color indicated or, if not indicated, as selected 

from manufacturer's standard colors. 

3. Pigments shall not exceed 10 percent of portland cement by weight. 

4. Pigments shall not exceed 5 percent of [masonry cement] [or] [mortar cement] by 

weight. 

F. Aggregate for Mortar: ASTM C 144. 

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or 

crushed stone. 

2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the 

No. 16 sieve. 
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G. Aggregate for Grout: ASTM C 404. 

H. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with 

ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar 

of composition indicated. 

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

a. Euclid Chemical Company (The); Accelguard 80. 

b. Grace Construction Products, W. R. Grace & Co. - Conn.; Morset. 

c. Sonneborn Products, BASF Aktiengesellschaft; Trimix-NCA. 

I. Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with 

CMUs containing integral water repellent by same manufacturer. 

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

a. ACM Chemistries; RainBloc for Mortar. 

b. BASF Aktiengesellschaft; Rheopel Mortar Admixture. 

c. Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block Mortar 

Admixture. 

J. Water: Potable. 

2.5 REINFORCEMENT 

A. Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60. 

1. Recycled Content: Provide products with an average recycled content so that post-

consumer recycled content plus one-half of pre-consumer recycled content is not less 

than 80 percent. 

B. Masonry Joint Reinforcement, General: ASTM A 951/A 951M. 

1. Interior Walls: Hot-dip galvanized, carbon steel. 

2. Exterior Walls: Hot-dip galvanized, carbon steel. 

3. Wire Size for Side Rods: 0.148-inch diameter. 

4. Wire Size for Cross Rods: 0.148-inch diameter. 

5. Wire Size for Veneer Ties: 0.148-inch diameter. 

6. Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches o.c. 

7. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units. 

C. Masonry Joint Reinforcement for Single-Wythe Masonry: Either ladder or truss type with 

single pair of side rods. 
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2.6 TIES AND ANCHORS 

A. Materials: Provide ties and anchors specified in this article that are made from materials that 

comply with the following unless otherwise indicated. 

1. Mill-Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M; with ASTM A 641/A 641M, 

Class 1 coating. 

2. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M; with ASTM A 153/A 

153M, Class B-2 coating. 

3. Stainless-Steel Wire: ASTM A 580/A 580M, Type 304. 

4. Galvanized Steel Sheet: ASTM A 653/A 653M, Commercial Steel, G60 zinc coating. 

5. Steel Sheet, Galvanized after Fabrication: ASTM A 1008/A 1008M, Commercial Steel, 

with ASTM A 153/A 153M, Class B coating. 

6. Stainless-Steel Sheet: ASTM A 666, Type 304. 

B. Wire Ties, General: Unless otherwise indicated, size wire ties to extend at least halfway 

through veneer but with at least 5/8-inch cover on outside face. Outer ends of wires are bent 

90 degrees and extend 2 inches parallel to face of veneer. 

C. Individual Wire Ties: Rectangular units with closed ends and not less than 4 inches wide. 

1. Z-shaped ties with ends bent 90 degrees to provide hooks not less than 2 inches long 

may be used for masonry constructed from solid units. 

2. Where wythes do not align or are of different materials, use adjustable ties with pintle-

and-eye connections having a maximum adjustment of 1-1/4 inches. 

3. Wire: Fabricate from 3/16-inch- diameter, hot-dip galvanized steel wire. Mill-

galvanized wire ties may be used in interior walls unless otherwise indicated. 

D. Adjustable Anchors for Connecting to Concrete: Provide anchors that allow vertical or 

horizontal adjustment but resist tension and compression forces perpendicular to plane of 

wall. 

1. Connector Section: Dovetail tabs for inserting into dovetail slots in concrete and 

attached to tie section; formed from 0.060-inch- thick, steel sheet, galvanized after 

fabrication. 

a. 0.064-inch- thick, galvanized sheet may be used at interior walls unless 

otherwise indicated. 

2. Tie Section: Triangular-shaped wire tie, sized to extend within 1 inch of masonry face, 

made from 0.187-inch- diameter, hot-dip galvanized steel wire. Mill-galvanized wire 

may be used at interior walls unless otherwise indicated. 

3. Corrugated Metal Ties: Not allowed. 
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2.7 EMBEDDED FLASHING MATERIALS 

A. Flexible Flashing: Use one of the following unless otherwise indicated: 

1. Rubberized-Asphalt Flashing: Composite flashing product consisting of a pliable, 

adhesive rubberized-asphalt compound, bonded to a high-density, cross-laminated 

polyethylene film to produce an overall thickness of not less than [0.030 inch] [0.040 

inch]. 

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

1) Carlisle Coatings & Waterproofing; CCW-705-TWF Thru-Wall Flashing. 

2) Dayton Superior Corporation, Dur-O-Wal Division; Dur-O-Barrier Thru-

Wall Flashing. 

3) Grace Construction Products, W. R. Grace & Co. - Conn.; Perm-A-Barrier 

Wall Flashing. 

4) Heckmann Building Products Inc.; No. 82 Rubberized-Asphalt Thru-Wall 

Flashing. 

5) Hohmann & Barnard, Inc.; Textroflash. 

6) W. R. Meadows, Inc.; Air-Shield Thru-Wall Flashing. 

7) Polyguard Products, Inc.; Polyguard 300. 

b. Accessories: Provide preformed corners, end dams, other special shapes, and 

seaming materials produced by flashing manufacturer. 

B. Application: Unless otherwise indicated, use the following: 

1. Where flashing is indicated to receive counterflashing, use metal flashing. 

2. Where flashing is indicated to be turned down at or beyond the wall face, use metal 

flashing. 

3. Where flashing is partly exposed and is indicated to terminate at the wall face, use 

metal flashing with a drip edge. 

4. Where flashing is fully concealed, use flexible flashing. 

2.8 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2A1; 

compressible up to 35 percent; of width and thickness indicated; formulated from neoprene 

urethane or PVC. 

B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying 

with ASTM D 2000, Designation M2AA-805 or PVC, complying with ASTM D 2287, Type 

PVC-65406 and designed to fit standard sash block and to maintain lateral stability in 

masonry wall; size and configuration as indicated. 
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C. Weep/Vent Products: Use the following unless otherwise indicated: 

1. Cellular Plastic Weep/Vent: One-piece, flexible extrusion made from UV-resistant 

polypropylene copolymer, full height and width of head joint and depth 1/8 inch less 

than depth of outer wythe, in color selected from manufacturer's standard. 

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

1) Advanced Building Products Inc.; Mortar Maze weep vent. 

2) Dayton Superior Corporation, Dur-O-Wal Division; Cell Vents. 

3) Heckmann Building Products Inc.; No. 85 Cell Vent. 

4) Hohmann & Barnard, Inc.; Quadro-Vent. 

D. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not 

degrade within the wall cavity. 

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

a. Advanced Building Products Inc.; Mortar Break. 

b. Dayton Superior Corporation, Dur-O-Wal Division; Polytite MortarStop. 

c. Mortar Net USA, Ltd.; Mortar Net. 

2. Provide the following configurations: 

a. Strips, full-depth of cavity and 10 inches high, with dovetail shaped notches 7 

inches deep that prevent clogging with mortar droppings. 

E. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning 

masonry unit cells and hold reinforcing bars in center of cells. Units are formed from 0.148-

inch steel wire, hot-dip galvanized after fabrication. Provide units designed for number of bars 

indicated. 

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

a. Dayton Superior Corporation, Dur-O-Wal Division; D/A 810, D/A 812 or D/A 

817. 

b. Heckmann Building Products Inc.; No. 376 Rebar Positioner. 

c. Hohmann & Barnard, Inc.; #RB or #RB-Twin Rebar Positioner. 

2.9 MASONRY CLEANERS 

A. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing 

mortar/grout stains, efflorescence, and other new construction stains from new masonry 

without discoloring or damaging masonry surfaces. Use product expressly approved for 

intended use by cleaner manufacturer and manufacturer of masonry units being cleaned. 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

a. Diedrich Technologies, Inc. 

b. ProSoCo, Inc. 

2.10 MORTAR AND GROUT MIXES 

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 

retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise 

indicated. 

1. Do not use calcium chloride in mortar or grout. 

2. Use portland cement-lime mortar unless otherwise indicated. 

3. For exterior masonry, use portland cement-lime mortar. 

4. For reinforced masonry, use portland cement-lime mortar. 

5. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to 

view, regardless of weather conditions, to ensure that mortar color is consistent. 

B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. 

Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients 

before delivering to Project site. 

C. Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the 

following types of mortar for applications stated unless another type is indicated. 

1. For masonry below grade or in contact with earth, use Type M. 

2. For reinforced masonry, use Type S. 

3. For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; 

for interior load-bearing walls; for interior non-load-bearing partitions; and for other 

applications where another type is not indicated, use Type N. 

4. For interior non-load-bearing partitions, Type O may be used instead of Type N. 

D. Pigmented Mortar: Use colored cement product or select and proportion pigments with other 

ingredients to produce color required. Do not add pigments to colored cement products. 

1. Pigments shall not exceed 10 percent of portland cement by weight. 

2. Mix to match Architect's sample. 

3. Application: Use pigmented mortar for exposed mortar joints with the following units: 

a. Decorative CMUs. 

b. Stone trim units. 

c. Cast stone trim units. 

E. Grout for Unit Masonry: Comply with ASTM C 476. 



Unit Masonry 
VAI ARCHITECTS 

042000 - 12 

08/12/2022 

 

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that 

will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout 

spaces and pour height. 

2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for 

specified 28-day compressive strength indicated, but not less than 2000 psi. 

3. Provide grout with a slump of 8 to 11 inches as measured according to ASTM C 143/C 

143M. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 

tolerances and other conditions affecting performance of the Work. 

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental 

to performance of work. 

2. Verify that foundations are within tolerances specified. 

3. Verify that reinforcing dowels are properly placed. 

B. Before installation, examine rough-in and built-in construction for piping systems to verify 

actual locations of piping connections. 

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

3.2 INSTALLATION, GENERAL 

A. Thickness: Build cavity and composite walls and other masonry construction to full thickness 

shown. Build single-wythe walls to actual widths of masonry units, using units of widths 

indicated. 

B. Build chases and recesses to accommodate items specified in this and other Sections. 

C. Leave openings for equipment to be installed before completing masonry. After installing 

equipment, complete masonry to match the construction immediately adjacent to opening. 

D. Use full-size units without cutting if possible. If cutting is required to provide a continuous 

pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 

unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut 

units with cut surfaces and, where possible, cut edges concealed. 

E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and 

textures. 

1. Mix units from several pallets or cubes as they are placed. 

F. Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry. 
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3.3 TOLERANCES 

A. Dimensions and Locations of Elements: 

1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch or 

minus 1/4 inch. 

2. For location of elements in plan do not vary from that indicated by more than plus or 

minus 1/2 inch. 

3. For location of elements in elevation do not vary from that indicated by more than plus or 

minus 1/4 inch in a story height or 1/2 inch total. 

B. Lines and Levels: 

1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4 

inch in 10 feet, or 1/2 inch maximum. 

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary 

from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 inch maximum. 

3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet, 

3/8 inch in 20 feet, or 1/2 inch maximum. 

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 

expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 

1/4 inch in 20 feet, or 1/2 inch maximum. 

5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet, 3/8 inch 

in 20 feet, or 1/2 inch maximum. 

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 

inch in 10 feet, or 1/2 inch maximum. 

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more 

than 1/16 inch except due to warpage of masonry units within tolerances specified for 

warpage of units. 

C. Joints: 

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, 

with a maximum thickness limited to 1/2 inch. 

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more 

than 1/8 inch. 

3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 

inch or minus 1/4 inch. 

4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 

1/8 inch. Do not vary from adjacent bed-joint and head-joint thicknesses by more than 

1/8 inch. 

5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line 

by more than 1/16 inch from one masonry unit to the next. 
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3.4 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 

thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. 

Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at 

other locations. 

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in 

running bond or bond pattern indicated on Drawings; do not use units with less than nominal 4-

inch horizontal face dimensions at corners or jambs. 

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less 

than 4-inches. Bond and interlock each course of each wythe at corners. Do not use units with 

less than nominal 4-inch horizontal face dimensions at corners or jambs. 

D. Stopping and Resuming Work: Stop work by racking back units in each course from those in 

course below; do not tooth. When resuming work, clean masonry surfaces that are to receive 

mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh 

masonry. 

E. Built-in Work: As construction progresses, build in items specified in this and other Sections. 

Fill in solidly with masonry around built-in items. 

F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated. 

G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of 

metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core. 

H. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and 

similar items unless otherwise indicated. 

I. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof 

structure above unless otherwise indicated. 

1. Install compressible filler in joint between top of partition and underside of structure 

above. 

2. Fasten partition top anchors to structure above and build into top of partition. Grout cells 

of CMUs solidly around plastic tubes of anchors and push tubes down into grout to 

provide 1/2-inch clearance between end of anchor rod and end of tube. Space anchors 48 

inches o.c. unless otherwise indicated. 

3. Wedge non-load-bearing partitions against structure above with small pieces of tile, slate, 

or metal. Fill joint with mortar after dead-load deflection of structure above approaches 

final position. 

3.5 MORTAR BEDDING AND JOINTING 

A. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient 

mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head 

joints. 
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B. Tool exposed joints slightly concave when thumb print hard, using a jointer larger than joint 

thickness unless otherwise indicated. 

C. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than 

paint) unless otherwise indicated. 

 

3.6 MASONRY JOINT REINFORCEMENT 

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 

inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches. 

1. Space reinforcement not more than 16 inches o.c. 

2. Space reinforcement not more than 8 inches o.c. in foundation walls and parapet walls. 

3. Provide reinforcement not more than 8 inches above and below wall openings and 

extending 12 inches beyond openings in addition to continuous reinforcement. 

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 

C. Provide continuity at wall intersections by using prefabricated T-shaped units. 

D. Provide continuity at corners by using prefabricated L-shaped units. 

E. Cut and bend reinforcing units as directed by manufacturer for continuity at[ corners,] returns, 

offsets, column fireproofing, pipe enclosures, and other special conditions. 

3.7 CONTROL AND EXPANSION JOINTS 

A. General: Install control and expansion joint materials in unit masonry as masonry progresses. 

Do not allow materials to span control and expansion joints without provision to allow for in-

plane wall or partition movement. 

B. Form control joints in concrete masonry using the following methods: 

1. Install preformed control-joint gaskets designed to fit standard sash block. 

C. Provide horizontal, pressure-relieving joints by either leaving an air space or inserting a 

compressible filler of width required for installing sealant and backer rod specified in Section 

079200 "Joint Sealants," but not less than . 

1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry. 

3.8 LINTELS 

A. Install steel lintels where indicated. 
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B. Provide concrete lintels where shown and where openings of more than 12 inches for brick-size 

units and 24 inches for block-size units are shown without structural steel or other supporting 

lintels. 

C. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated. 

 

 

3.9 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS 

A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, 

other obstructions to downward flow of water in wall, and where indicated. Install vents at shelf 

angles, ledges, and other obstructions to upward flow of air in cavities, and where indicated. 

B. Install flashing as follows unless otherwise indicated: 

1. Prepare masonry surfaces so they are smooth and free from projections that could 

puncture flashing. Where flashing is within mortar joint, place through-wall flashing on 

sloping bed of mortar and cover with mortar. Before covering with mortar, seal 

penetrations in flashing with adhesive, sealant, or tape as recommended by flashing 

manufacturer. 

2. At masonry-veneer walls, extend flashing through veneer, across air space behind veneer, 

and up face of sheathing at least 8 inches; with upper edge tucked under building paper or 

building wrap, lapping at least 4 inches. 

3. At lintels and shelf angles, extend flashing a minimum of 6 inches into masonry at each 

end. At heads and sills, extend flashing 6 inches at ends and turn up not less than 2 inches 

to form end dams. 

4. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 1-1/2 

inches or as recommended by flashing manufacturer, and seal lap with elastomeric 

sealant complying with requirements in Section 079200 "Joint Sealants" for application 

indicated. 

5. Install metal drip edges with ribbed sheet metal flashing by interlocking hemmed edges 

to form hooked seam. Seal seam with elastomeric sealant complying with requirements in 

Section 079200 "Joint Sealants" for application indicated. 

6. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible 

flashing 1/2 inch back from outside face of wall and adhere flexible flashing to top of 

metal drip edge. 

7. Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop 

flexible flashing 1/2 inch back from outside face of wall and adhere flexible flashing to 

top of metal flashing termination. 

8. Cut flexible flashing off flush with face of wall after masonry wall construction is 

completed. 

3.10 REINFORCED UNIT MASONRY INSTALLATION 

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support 

reinforced masonry elements during construction. 
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1. Construct formwork to provide shape, line, and dimensions of completed masonry as 

indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, 

tie, and support forms to maintain position and shape during construction and curing of 

reinforced masonry. 

2. Do not remove forms and shores until reinforced masonry members have hardened 

sufficiently to carry their own weight and other loads that may be placed on them during 

construction. 

B. Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602. 

C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough 

strength to resist grout pressure. 

1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout 

placement, including minimum grout space and maximum pour height. 

2. Limit height of vertical grout pours to not more than 60 inches. 

3.11 FIELD QUALITY CONTROL 

A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections 

and prepare reports. Allow inspectors access to scaffolding and work areas, as needed to 

perform tests and inspections. Retesting of materials that fail to comply with specified 

requirements shall be done at Contractor's expense. 

B. Inspections: Level 1 special inspections according to the "International Building Code." 

1. Begin masonry construction only after inspectors have verified proportions of site-

prepared mortar. 

2. Place grout only after inspectors have verified compliance of grout spaces and of grades, 

sizes, and locations of reinforcement. 

3. Place grout only after inspectors have verified proportions of site-prepared grout. 

C. Testing Prior to Construction: One set of tests. 

D. Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof. 

E. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C 140 for 

compressive strength. 

F. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to 

ASTM C 780. 

G. Mortar Test (Property Specification): For each mix provided, according to ASTM C 780. Test 

mortar for mortar air content and compressive strength. 

H. Grout Test (Compressive Strength): For each mix provided, according to ASTM C 1019. 

I. Prism Test: For each type of construction provided, according to ASTM C 1314 at [7 days and 

at ]28 days. 
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3.12 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise 

damaged or that do not match adjoining units. Install new units to match adjoining units; install 

in fresh mortar, pointed to eliminate evidence of replacement. 

B. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar 

fins and smears before tooling joints. 

C. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes 

or chisels. 

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 

comparison purposes. Obtain Architect's approval of sample cleaning before proceeding 

with cleaning of masonry. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering 

them with liquid strippable masking agent or polyethylene film and waterproof masking 

tape. 

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by 

rinsing surfaces thoroughly with clear water. 

5. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's 

written instructions. 

6. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to 

type of stain on exposed surfaces. 

7. Clean stone trim to comply with stone supplier's written instructions. 

3.13 MASONRY WASTE DISPOSAL 

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's 

property. At completion of unit masonry work, remove from Project site. 

B. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as 

described above, and other masonry waste, and legally dispose of off Owner's property. 

END OF SECTION 042000 
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SECTION 078400 - FIRESTOPPING 

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 work specified in this section. 

1.2 DEFINITIONS 

A. Firestopping: Material or combination of materials used to retain integrity of fire-rated 

construction by maintaining an effective barrier against the spread of flame, smoke, and hot gases 

through penetrations in, or construction joints between, fire-rated wall and floor assemblies. 

Firestopping or AHJ-approved equivalent materials may also be required at non-fire-rated 

construction to resist the free passage of flame and products of combustion. 

1.3 GENERAL DESCRIPTION OF THE WORK OF THIS SECTION  

Firestop systems shall be used in specific locations as follows: 

A. Penetrations for the passage of duct, cable, cable tray, conduit, piping, electrical busways and 

raceways through fire-rated vertical barriers (walls and partitions), horizontal barriers 

(floor/ceiling assemblies), and vertical service shaft walls and partitions. 

B. Openings and penetrations in fire-rated walls or partitions containing fire doors. 

C. Openings around structural members which penetrate fire-rated walls and fire-rated floors. 

D. Openings between structurally separate sections of fire-rated walls or fire-rated floors. 

E. Joints between the top of fire-rated walls or partitions and floor or roof assemblies. 

F. Expansion and construction joints in fire-rated walls and fire-rated floors. 

G. Voids created at the intersection of floor slabs or fire-rated walls and exterior curtain walls. 

H. Penetrations at non-fire resistance rated floors in two to five story buildings, except where 

enclosed in a shaft. 

1.4 REFERENCES 

A. Test Requirements: ASTM E 814, "Standard Method of Fire Tests of Through Penetration Fire 

Stops" 

B. Test Requirements: UL 1479, “Fire Tests of Through-Penetration Firestops” 
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C. Test Requirements: UL 2079, “Tests for Fire Resistance of Building Joint Systems” 

D. Underwriters Laboratories (UL) of Northbrook, IL publishes tested systems in their "FIRE 

RESISTANCE DIRECTORY" that is updated annually. 

1. UL Fire Resistance Directory: 

a. Firestop Devices (XHJI) 

b. Fire Resistance Ratings (BXRH) 

c. Through-Penetration Firestop Systems (XHEZ) 

d. Fill, Voids, or Cavity Material (XHHW) 

e. Forming Materials (XHKU) 

f. Joint Systems (XHBN) 

g. Perimeter Fire Containment Systems (XHDG) 

2. Alternate Systems: Intertek. 

E. Test Requirements: ASTM E 1966, “Standard Test Method for Fire Resistive Joint Systems” 

F. Test Requirements: ASTM E 2307, “Standard Test Method for Determining Fire Resistance of 

Perimeter Fire Barrier Systems Using Intermediate-Scale, Multi-story Test Apparatus” 

G. Inspection Requirements: ASTM E 2174, “Standard Practice for On-site Inspection of Installed 

Fire Stops” 

H. ASTM E 84, “Standard Test Method for Surface Burning Characteristics of Building Materials” 

I. ASTM D6904, “Standard Practice for Resistance to Wind Driven Rain for Exterior Coatings 

Applied on Masonry” 

J. ASTM C 679, “Standard Test Method for Tack-Free Time of Elastomeric Sealants” 

K. International Firestop Council Guidelines for Evaluating Firestop Systems Engineering 

Judgments 

L. IBC - International Building Code 

M. NFPA 101 - Life Safety Code 

N. NFPA 70 - National Electric Code 

1.5 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics: Provide through-penetration fire stop systems and fire-

resistive joint systems that comply with specified requirements of tested systems. 

B. Firestop System installation must meet requirements of ASTM E2307 ASTM E814, UL 1479, 

ASTM E1966 or UL 2079 tested assemblies that provide a fire rating equal to that of construction 

being penetrated or joined. 
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C. Proposed fire stop materials and methods shall conform to applicable governing codes having local 

jurisdiction. 

D. Firestop Systems do not reestablish the structural integrity of load bearing partitions/assemblies or 

support live loads and traffic. Installer shall consult the structural engineer prior to penetrating any 

load bearing assembly. 

E. For those firestop applications that exist for which no qualified tested system is available through 

a manufacturer, an engineering judgment derived from similar qualified tested system designs or 

other tests will be submitted to local authorities having jurisdiction for their review and approval 

prior to installation. Engineering judgment documents must follow requirements set forth by the 

International Firestop Council. 

1.6 SUBMITTALS 

A. Product Data: Manufacturer's specifications and technical data for each material including the 

composition and limitations, documentation of qualified tested firestop systems to be used, and 

manufacturer's installation instructions. 

B. UL or Intertek Classified Assembly Fire Resistance Designs with a table of contents. 

C. Manufacturer's engineering judgment identification number and document details when no 

qualified tested system is available for an application. Engineering judgment must include both 

project name and contractor’s name who will install firestop system as described in document. 

D. Qualification Data: For Installer(s). 

E. Qualification Data: For independent testing agency that will perform special inspections. 

F. Field Quality-Control Inspection Reports. 

G. Submit safety data sheets provided with product delivered to job-site. 

1.7 INSTALLER QUALIFICATIONS 

A. Engage an experienced Installer who is certified, licensed, or otherwise qualified by the 

firestopping manufacturer as having been provided the necessary training to install 

manufacturer’s products per specified requirements. A supplier’s willingness to sell its 

firestopping products to the Contractor or to an Installer engaged by the Contractor does not in 

itself confer qualification on the buyer. 

B. Installation Responsibility: Assign installation of through-penetration firestop systems and fire-

resistive joint systems in Project that require firestop sealants and/or sprays to a single sole source 

firestop specialty contractor. 

C. Firestop installations that require sealants and/or sprays shall be installed by a contractor with at 

least one of the following qualifications: 

FM 4991 Approved Contractor UL Approved Contractor 
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Manufacturer Accredited Fire Stop Specialty Contractor 

D. The installer must have no less than 3 years of experience with fire stop installation. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials undamaged in manufacturer's clearly labeled, unopened containers, identified 

with brand, type, and UL label where applicable. 

B. Coordinate delivery of materials with scheduled installation date to allow minimum storage time 

at job-site. 

C. Store materials under cover and protect from weather and damage in compliance with 

manufacturer's requirements, including temperature restrictions. 

D. Comply with recommended procedures, precautions or remedies described in material safety data 

sheets as applicable. 

E. Do not use damaged or expired materials. 

1.9 PROJECT CONDITIONS 

A. Do not use materials that contain flammable solvents. 

B. Schedule installation of firestopping after completion of penetrating item installation but prior to 

covering or concealing of openings. 

C. Verify existing conditions and substrates before starting work. Correct unsatisfactory conditions 

before proceeding. 

D. Weather conditions: Do not proceed with installation of firestop materials when temperatures 

exceed the manufacturer's recommended limitations for installation printed on product label and 

product data sheet. 

E. During installation, provide masking and drop cloths to prevent firestopping materials from 

contaminating any adjacent surfaces. 

PART 2 – PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Provide firestopping composed of components that are compatible with each other, the substrates 

forming openings, and the items, if any, penetrating the firestopping under conditions of service 

and application, as demonstrated by the firestopping manufacturer based on testing and field 

experience. 

B. Provide components for each firestopping system that are needed to install fill material. Use only 

components specified by the firestopping manufacturer and approved by the qualified testing 

agency for the designated fire-resistance-rated systems. 
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C. Penetrations in Fire Resistance Rated Walls: Provide firestopping with ratings determined in 

accordance with UL 1479 or ASTM E 814. 

1. F-Rating: Not less than the fire resistance rating of the wall construction being penetrated. 

D. Penetrations in Horizontal Assemblies: Provide firestopping with ratings determined in 

accordance with UL 1479 or ASTM E 814. 

1. F-Rating: Minimum of 1-hour rating, but not less than the fire resistance rating of the floor 

construction being penetrated. 

2. T-Rating (Where required): Minimum of 1-hour rating, but not less than the required fire-

resistance rating of the floor construction being penetrated. Refer to International Building 

Code for relevant exceptions. 

Penetrations in Non-Fire Resistance Rated Horizontal Assemblies: Through penetrations in non-fire 

resistance rated floor or floor/ceiling assemblies in two to five story buildings shall be sealed in accordance 

with applicable IBC section 714 requirements (except where enclosed in a shaft in accordance with IBC 

section 713). Annular space must be filled with materials approved by the AHJ or with materials that have 

been tested and classified for use in through-penetration firestop systems. 

E. Penetrations in Smoke Barriers: Provide firestopping with ratings determined in accordance with 

UL 1479 or ASTM E 814. 

1. L-Rating: Not exceeding 5.0 cfm/sq. ft. of penetration opening at both ambient and 

elevated temperatures. 

F. Joints in or between Fire Resistance Rated Construction: Provide joint firestopping systems with 

ratings determined per UL 2079 or ASTM E 1966: 

1. F-Rating: not less than the fire resistance rating of the construction they will join. 

G. Voids Created at Exterior Curtain Wall / Fire Resistance Rated Floor Intersections: Provide 

perimeter fire barrier systems with ratings determined per ASTM E 2307: 

1. F-Rating: not less than the fire resistance rating of the floor assembly. 

H. Voids Created at Exterior Curtain Wall / Non-Fire Resistance Rated Floor Intersections: To retard 

the interior spread of fire and hot gases between stories, voids created at the intersection of 

exterior curtain wall assemblies and non-fire resistance rated floor or floor/ceiling assemblies 

shall be sealed with materials approved by the AHJ or with materials that have been tested and 

classified for use in perimeter fire barrier systems per ASTM E 2307. 

I. Joints in Smoke Barriers: Provide joint firestopping systems with ratings determined per UL 

2079: 

1. L-Rating: Not exceeding 5.0 cfm/ft. of joint at both ambient and elevated temperatures. 

J. Joints at Intersection between Fire Resistance Rated Wall Assemblies and Non-Fire Resistance 

Rated Horizontal Assemblies: Provide joint firestopping systems with ratings determined by 

ASTM E 2837. 
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K. Mold Resistance: Provide penetration firestopping with mold and mildew resistance rating of one 

(1) or less as tested per ASTM G21. 

L. Rain and water resistance (Where required): Provide perimeter joint sealant tested in accordance 

with ASTM D 6904 (Perimeter Joints) with less than 1 hour tack free time as tested in accordance 

with ASTM C 679. 

M. Firestopping Materials are either “cast-in-place” (integral with concrete placement) or “post 

installed.” Provide cast-in-place firestop devices prior to concrete placement. 

2.2 ACCEPTABLE MANUFACTURERS 

N. Subject to compliance with through penetration firestop systems (XHEZ), joint systems (XHBN), 

and perimeter firestop systems (XHDG) listed in Volume 2 of the UL Fire Resistance Directory; 

provide products from a single manufacturer as identified below: 

1. Basis of Design:  Hilti, Inc., Plano, Texas 800-879-8000 www.us.hilti.com 

2. Specified Technologies, Inc. 

3. 3M 

2.3 MATERIALS 

O. To maintain clarity of products, specifications are based on specified products manufactured by 

Hilti, Inc., Plano, TX. 

P. Use only firestop products that have been ASTM E2307, UL 1479, ASTM E814, ASTM E1966 

or UL 2079 tested for specific fire-rated construction conditions conforming to construction 

assembly type, penetrating item type, annular space requirements, and fire- rating involved for 

each separate instance. 

Q. Pre-formed firestop devices for use with noncombustible and combustible pipes (closed and open 

systems), conduit, and/or cable bundles penetrating concrete floors the following products are 

acceptable: 

1. Hilti Cast-In Place Firestop Device (CP 680-P) 

a. Add Aerator Adaptor when used in conjunction with aerator system. 

2. Hilti Cast-In Place Firestop Device (CP 680-M) for use with noncombustible penetrants. 

3. Hilti Cast-in Place Firestop System for Metal Decks (CFS CID MD P) including all 

components as described by manufacturer for proper installation. 

4. Hilti Cast-in Place Firestop System for Metal Decks (CFS CID MD M) including all 

components as described by manufacturer for proper installation, for use with noncombustible 

penetrants. 

5. Hilti Tub Box Kit (CP 681) for use with tub installations. 

6. Hilti Firestop Speed Sleeve (CP 653) for use with cable penetrations. 

7. Hilti Firestop Drop-In Device (CFS-DID) for use with noncombustible and combustible 

penetrants. 

8. Hilti Firestop Block (CFS-BL) 
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9. Hilti Closet Stub (CFS-CID CS) 

R. Sealants, caulking materials, or foams for use with non-combustible items including steel pipe, 

copper pipe, rigid steel conduit and electrical metallic tubing (EMT), the following products are 

acceptable: 

1. Hilti Intumescent Firestop Sealant (FS-ONE MAX) 

2. Hilti Fire Foam (CP 620) 

3. Hilti Flexible Firestop Sealant (CP 606) 

4. Hilti Firestop Silicone Sealant Gun Grade (CFS-S SIL GG) 

5. Hilti Firestop Silicone Sealant Self Leveling (CFS-S SIL SL) 

S. Sealants or caulking materials for use with sheet metal ducts, the following products are 

acceptable: 

1. Hilti Silicone Sealant Gun Grade (CFS-S SIL GG) 

2. Hilti Firestop Silicone Sealant Self Leveling (CFS-S SIL SL) 

3. Hilti Flexible Firestop Sealant (CP 606) 

4. Hilti Intumescent Firestop Sealant (FS-ONE MAX) 

T. Sealants, sprays, or pre-formed materials for use with fire-rated construction joints and other gaps, 

the following products are acceptable: 

1. Hilti Firestop Top Track Seal (CFS-TTS) 

2. Hilti Firestop Top Track Seal (CFS-TTS MD) 

3. Hilti Firestop Joint Spray (CFS-SP WB) 

4. Hilti Firestop Silicone Joint Spray (CFS-SP SIL) 

5. Hilti Flexible Firestop Sealant (CP 606) 

6. Hilti Firestop Silicone Sealant Gun Grade (CFS-S SIL GG) 

7. Hilti Firestop Silicone Sealant Self Leveling (CFS-S SIL SL) 

8. Hilti Bottom-of-Wall Sealant (CP 605) 

9. Hilti Edge of Slab QuickSeal CFS-EOS QS 

U. Pre-formed mineral wool designed to fit flutes of metal profile deck and gap between top of wall 

and metal profile deck; as a backer for spray material. 

1. Hilti Speed Plugs (CP 777) 

2. Hilti Speed Strips (CP 767) 

V. Intumescent sealants, caulking materials for use with combustible items (penetrants consumed by 

high heat and flame) including insulated metal pipe, PVC jacketed, flexible cable or cable bundles 

and plastic pipe, the following products are acceptable: 

1. Hilti Intumescent Firestop Sealant (FS-ONE MAX) 

W. Foams, intumescent sealants, or caulking materials for use with flexible cable or cable bundles, 

the following products are acceptable: 

1. Hilti Intumescent Firestop Sealant (FS-ONE MAX) 

2. Hilti Fire Foam (CP 620) 

3. Hilti Flexible Firestop Sealant (CP 606) 



FIRESTOPPING 
VAI ARCHITECTS 

078400 - 8 

08/12/2022 

4. Hilti Firestop Silicone Sealant Gun Grade (CFS-S SIL GG) 

5. Hilti Firestop Silicone Sealant Self Leveling (CFS-S SIL SL) 

X. Non-curing, re-penetrable intumescent putty or foam materials for use with flexible cable or cable 

bundles, the following products are acceptable: 

1. Hilti Firestop Putty Stick (CP 618) 

2. Hilti Firestop Plug (CFS-PL) 

Y. Wall opening protective materials for use with U.L. listed metallic and specified nonmetallic 

outlet boxes, the following products are acceptable: 

1. Hilti Firestop Putty Pad (CFS-P PA) 

2. Hilti Firestop Putty Pad (CP 617) 

3. Hilti Firestop Box Insert 

Z. Firestop collar or wrap devices attached to assembly around combustible plastic pipe (closed and 

open piping systems), the following products are acceptable: 

1. Hilti Firestop Collar (CP 643N) 

2. Hilti Firestop Collar (CP 644) 

3. Hilti Wrap Strips (CP 648-E/648-S) 

AA. Materials used for large openings and complex penetrations made to accommodate cable trays 

and bundles, multiple steel and copper pipes, electrical busways in raceways, the following 

products are acceptable: 

1. Hilti Firestop Block (CFS-BL) 

2. Hilti Composite Sheet (CFS-COS) 

3. Hilti Firestop Mortar (CP 637) 

4. Hilti Fire Foam (CP 620) 

5. Hilti Firestop Board (CP 675T) 

BB. Non curing, re-penetrable materials used for large size/complex penetrations made to 

accommodate cable trays and bundles, multiple steel and copper pipes, electrical busways in 

raceways, the following products are acceptable: 

1. Hilti Firestop Block (CFS-BL) 

2. Hilti Firestop Board (CP 675T) 

CC. Re-penetrable, round cable management devices for use with new or existing cable bundles 

penetrating gypsum or masonry walls, the following products are acceptable: 

1. Hilti Firestop Speed Sleeve (CP 653) with integrated smoke seal fabric membrane. 

2. Hilti Firestop Cable Collar (CFS-CC) 

3. Hilti Firestop Sleeve (CFS-SL SK) 

4. Hilti Retrofit Sleeve (CFS-SL RK) for use with existing cable bundles. 

5. Hilti Gangplate (CFS-SL GP) for use with multiple cable management devices. 

6. Hilti Gangplate Cap (CFS-SL GP CAP) for use at blank openings in gangplate for future 

penetrations. 
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DD. Sealants or caulking materials used for openings between structurally separate sections of wall 

and floors, the following products are acceptable: 

1. Hilti Firestop Joint Spray (CFS-SP WB) 

2. Hilti Flexible Firestop Sealant (CP 606) 

3. Hilti Firestop Silicone Sealant Gun Grade (CFS-S SIL GG) 

4. Hilti Firestop Silicone Sealant Self Leveling (CFS-S SIL SL) 

EE. For blank openings made in fire-rated wall or floor assemblies, where future penetration of pipes, 

conduits, or cables is expected, the following products are acceptable: 

1. Hilti Firestop Block (CFS-BL) 

2. Hilti Firestop Plug (CFS-PL) 

FF. For single or cable bundles up to one inch diameter penetrating gypsum, masonry, concrete walls 

or wood floor assemblies the following product is acceptable: 

1. Hilti Firestop Cable Disc (CFS-D) 

GG. Accessories: Provide accessory components of firestopping and perimeter fire barrier systems, 

including metal supports, primers, packing or forming materials, and mineral wool insulation, 

that are needed to install system materials and to maintain ratings required. Use only components 

recommended by the firestopping system manufacturer and approved by the qualified testing 

agency for systems indicated. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Verification of Conditions: Examine areas and conditions under which work is to be performed 

and identify conditions detrimental to proper or timely completion. 

1. Verify penetrations are properly sized and in suitable condition for application of materials. 

2. Surfaces to which firestop materials will be applied shall be free of dirt, grease, oil, rust, 

laitance, release agents, water repellents, and any other substances that may affect proper 

adhesion. 

3. Provide masking and temporary covering to prevent soiling of adjacent surfaces by 

firestopping materials. 

4. Comply with manufacturer's recommendations for temperature and humidity conditions 

before, during, and after installation of firestopping. 

5. Do not proceed until unsatisfactory conditions have been corrected. 

3.2 COORDINATION 

A. Coordinate construction of openings, penetrations and construction joints to ensure that the fire 

stop systems are installed according to specified requirements. 



FIRESTOPPING 
VAI ARCHITECTS 

078400 - 10 

08/12/2022 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate 

through-penetration fire stop systems. Coordinate construction and sizing of joints to ensure that 

fire-resistive joint systems are installed according to specified requirements. 

C. Coordinate fire stopping with other trades so that obstructions are not placed in the way prior to 

the installation of the fire stop systems. 

D. Do not cover up through-penetration fire stop and joint system installations that will become 

concealed behind other construction until each installation has been examined by the building 

inspector. 

3.3 INSTALLATION 

A. Regulatory Requirements: Install firestop materials in accordance with UL Fire Resistance 

Directory or Intertek Directory. 

B. Securely install systems. 

1. Manufacturer's Instructions: Comply with manufacturer's instructions for installation 

of through-penetration and construction joint materials. 

a. Seal all holes or voids made by penetrations to ensure an air 

and water-resistant seal. 

b. Consult with mechanical engineer, project manager, and 

damper manufacturer prior to installation of UL or Intertek 

firestop systems that might hamper the performance of fire 

dampers as it pertains to duct work. 

c. Protect materials from damage on surfaces subjected to 

traffic. 

3.4 FIELD QUALITY CONTROL 

A. Examine sealed penetration areas to ensure proper installation before concealing or enclosing areas. 

B. Keep areas of work accessible until inspection by applicable code authorities. 

C. Perform under this section patching and repairing of firestopping caused by cutting or penetrating 

of existing firestop systems already installed by other trades. 

D. Manufacturer’s Field Services: Contractor to ensure a manufacturer’s direct representative is on-

site during initial installation of firestop systems to train appropriate contractor personnel in proper 

selection and installation procedures. Training will be done per manufacturer’s written 

recommendations published in their literature and drawing details. During installation, contractor 

shall have manufacturer’s representative provide periodic visual observations and written 

documentation of the results. Contact Hilti for support at 800.879.8000. 

E. Contractor shall engage a qualified independent testing agency to perform special inspections of 

through-penetration firestopping, fire-resistant joint systems, and perimeter fire barrier systems. 
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Special inspections shall be performed in accordance with ASTM E2174, “Standard Practice for 

On-Site Inspection of Installed Fire Stops”, ASTM E3038 “Standard Practice for Assessing and 

Qualifying Candidates as Inspectors of Firestop Systems and Fire-Resistive Joint Systems” and 

ASTM E2393, “Standard Practice for On- Site Inspection of Installed Fire Resistive Joint Systems 

and Perimeter Fire Barriers”. 

1. Replace non-compliant systems and systems at any locations where destructive testing was 

performed. 

3.5 IDENTIFICATION & DOCUMENTATION 

A. The firestop contractor is to supply documentation for each single application addressed. This 

documentation is to identify each penetration and joint location on the entire project. 

A.1 The Documentation Form for Through Penetrations is to include: 

1. A Sequential Location Number 

2. Date of Installation 

3. Tested System or Engineered Judgment Number 

4. Type of Assembly Penetrated 

5. Size and Type of Penetrating Item 

6. Hourly Rating to be Achieved 

7. Installer’s Name 

A.2 The Documentation Form for Construction Joints is to include: 

1. A Sequential Location Number 

2. Date of Installation 

3. Tested System or Engineered Judgment Number 

4. Type of Construction Joint 

5. Hourly Rating to be Achieved 

6. Installer’s Name 

B. Copies of these documents are to be provided to the general contractor at the completion of the 

project. 

C. Identify through-penetration firestop systems at fire-rated construction with pressure- sensitive, 

self-adhesive, preprinted vinyl labels. Attach labels permanently to surfaces of penetrated 

construction on both sides of each firestop system installation where labels will be visible to anyone 

seeking to remove penetrating items or firestop systems. Include the following information on 

labels: 

1. The words: "Warning: Through Penetration Firestop System – Do Not Disturb. Notify 

Building Management of Any Damage." 

2. Contractor's name, address and phone number. 

3. Through-penetration firestop system designation of applicable testing and inspecting 

agency. 

4. Date of installation. 

5. Through-penetration firestop system manufacturer's name. 

6. Installer's name. 
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3.6 ADJUSTING AND CLEANING 

A. Remove equipment, materials, and debris, leaving area in undamaged, clean condition. 

B. Clean all surfaces adjacent to sealed holes and joints to be free of excess firestop materials and 

soiling as work progresses. 

3.7 LABOR USE TO INSTALL FIRESTOP SYSTEMS 

A. If firestopping is not assigned to a single-source firestop specialty contractor, the installation of 

each scope of work is to be performed jurisdictionally correct per existing trade agreements. 

3.8 SCHEDULE OF COMMON PENETRATION FIRESTOP SYSTEMS 

(Refer to following page 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Schedule of through penetration firestop systems. Basis of design: Hilti, Inc. 
                                          CONCRETE FLOORS                             CONCRETE OR BLOCK WALLS 

 
TYPE OF PENETRANT 

F-
RATING 

(HR) 

 
BASIS OF 
DESIGN 

UL 

 
TYPE OF 
PENETRANT 

F-
RATING 

(HR) 

 
BASIS OF DESIGN UL SYSTEM 
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SYSTEM 

CIRCULAR BLANK 
OPENINGS 

1 F-A-0006, C-AJ-
0055, C-AJ-0090 CIRCULAR 

BLANK 
OPENINGS 

1 C-AJ-0055, C-AJ-0090 

2 F-A-0006, C-AJ-
0055, C-AJ-0090 

2 C-AJ-0055, C-AJ-0090 

3 F-A-0006, C-AJ-
0055, C-AJ-

0086, 

3 C-AJ-0055, C-AJ-0086 

 
SINGLE METAL PIPES OR 

CONDUIT 

1 C-AJ-1226, F-A-
1028, F-A-1017  

SINGLE METAL 
PIPES OR 
CONDUIT 

1 C-AJ-1226, W-J-1067,  
W-J-1020 

2 C-AJ-1226, F-A-
1028, F-A-1017 

2 C-AJ-1226, W-J-1067,  
W-J-1020, W-J-1248 

3 C-AJ-1226, F-A-
1017 

3 C-AJ-1226, W-J-1041,  
W-J-1068 

4 C-BJ -1037, C-
BJ-1034 

4 
C-BJ-1034, C-BJ-1037,  

W-J-1041, W-J-1042,  
W-J-1068 

 
SINGLE NON- 

METALLIC PIPE OR 
CONDUIT (I.E. PVC, 
CPVC, ABS, FRP, 

ENT) 

1 
F-A-2053, F-A-
2025, C-AJ-
2109, C-AJ- 
2098, C-AJ-
2271,  
C-AJ-2167, 

 
SINGLE NON-
METALLIC PIPE OR 
CONDUIT (I.E. PVC, 
CPVC, ABS, FRP, 
ENT) 

1 
C-AJ-2109, C-AJ-2098,  
C-AJ-2167, C-AJ-2371,  
C-AJ-2342 

2 
C-AJ-2098, C-
AJ-2271, C-AJ-
2167,  
C- BJ-2021,  
C-AJ-2371, C-
AJ-2342 

2 
C-AJ-2109, C-AJ-2098,  
C-AJ-2167, C-AJ-2371,  
C-AJ-2342 

3 
F-A-2054, C-AJ-
2109, C-AJ-
2098, C-AJ- 
2371, C-AJ-2342 

3 C-AJ-2109, C-AJ-2098,  
C-AJ-2371, C-AJ-2342 

4 C-BJ 2016, C-
AJ-2017 

4 W-J-2057, W-J-2091 

 
 

SINGLE/CABLE 
BUNDLES 

1 
F-A-3007, C-AJ-
3095, C-AJ-
3180, C-AJ- 
3283 

 
 

SINGLE/CABLE 
BUNDLES 

1 
W-J-3036, C-AJ-3095,  
C-AJ-3180, W-J-3060,  
W-J-3167 

2 
F-A-3007, C-AJ-

3095, C-AJ-
3334, F-A- 3060 

2 
W-J-3036, C-AJ-3095,  

C-AJ-3180, W-J-3060,  
W-J-3167, W-J-3189 

3 F-A-3007, C-AJ 
3095, C-AJ-3285 

3 C-AJ-3095, C-AJ-3180,  
W-J-3167 

4 W-J-3050 

 
CABLE TRAY 

1 C-AJ-4034, C-
AJ-4035  

       CABLE TRAY 

1 W-J-4027, C-AJ-4034,  
C-AJ-4035 

2 C-AJ-4034, C-
AJ-4035 

2 W-J-4027, C-AJ-4034,  
C-AJ-4035 

3 C-AJ-4034, C-
AJ-4035 

3 C-AJ-4034, C-AJ-4035 

4 W-J-8007 

 
 

SINGLE INSULATED 
PIPES 

1 
F-A 5015, F-A 

5017, 
C-AJ-5090,  
C-AJ-5091,  

C-AJ-5090, C-
AJ-5048 

 
 

SINGLE 
INSULATED 
PIPES 

1 C-AJ-5090, C-AJ-5091,  
C-AJ 5061, W-J-5042 

2 
F-A 5015, F-A 
5017, C-AJ-

5090,  

C-AJ-5091, C-
AJ-5090 

2 C-AJ-5090, C-AJ-5091,  
C-AJ-5061, W-J-5042 

3 F-A 5016, C-AJ-
5090, F-A-5018 

3 C-AJ-5090, C-AJ-5061 

4 C-BJ-5006 4 C-BJ-5006, W-J-5028 

 
ELECTRICAL 

BUSWAY 

1 
C-AJ-6006, C-
AJ-6017, F-A-
6002, C-AJ- 
6036 

 
 

ELECTRICAL 
BUSWAY 

1 C-AJ-6006, C-AJ-6017,  
C-AJ-6036 

2 
C-AJ-6006,  
C-AJ-6017, F-A 
6042, C-AJ- 
6036 

2 C-AJ-6006, C-AJ-6017,  
C-AJ-6036 

3 C-AJ-6006, C-
AJ-6017 

3 C-AJ-6006, C-AJ-6017 

MECHANICAL 
DUCTWORK WITHOUT 

DAMPERS NON-
INSULATED 

1 C-AJ-7046,  
C-AJ-7051, C-

AJ-7084 

MECHANICAL 
DUCTWORK 
WITHOUT 
DAMPERS 

1 C-AJ-7046, C-AJ-7051,  
W-J-7021, W-J-7022 

2 C-AJ-7046, C-
AJ-7051, C-AJ-

2 C-AJ-7046, C-AJ-7051,  
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7085 NON-INSULATED W-J-7021, W-J-7022 

3 C-AJ-7046, C-
AJ-7051 

3 C-AJ-7046, C-AJ-7051 

MECHANICAL 
DUCTWORK WITHOUT 
DAMPERS INSULATED 

 
N/A** 

 
N/A** 

MECHANICAL 
DUCTWORK 
WITHOUT 
DAMPERS 
INSULATED 

1 W-J-7029, W-J-7124 

 

2 
 

W-J-7091, W-J-7112,  
W-J-7124 

 
MIXED PENETRANTS 

1 C-AJ 8099,  
C-AJ-8056, C-

AJ-8143 

 
MIXED 
PENETRANTS 

1 C-AJ 8099, C-AJ 8056,  
W-J 8007, C-AJ 8143 

2 C-AJ-8099,  
C-AJ-8056, C-

AJ-8143 

2 C-AJ 8099, C-AJ 8056,  
W-J 8007, C-AJ 8143 

3 C-AJ-8099, C-
AJ-8056 

3 C-AJ 8041, C-AJ 8056,  
W-J 8007, C-AJ 8099 

4 C-AJ-8095 4 C-AJ 8095, W-J 8007 

WOOD FLOORS                              GYPSUM WALLS 

 
TYPE OF PENETRANT 

F- 
RATING 

(HR) 

 
BASIS OF 

DESIGN UL 
SYSTEM 

 
TYPE OF 
PENETRANT 

F- 
RATING 

(HR) 

 
BASIS OF DESIGN UL SYSTEM 

METAL PIPES OR 
CONDUIT 

1 F-C-1009, F-C-
1059, F-C-1168 METAL PIPES  

OR CONDUIT 

1 W-L-1054, W-L-1058,  
W-L-1164, W-L-1506 

2 F-C-1009, F-C-
1059, F-C-1168 

2 W-L-1054, W-L-1058,  
W-L-1164, W-L-1506 

4 W-L-1110, W-L-1111,  
W-L-1165 

 
NON-METALLIC PIPE 

OR CONDUIT 

1 
F-C-2232, F-C-
2030, F-C-2160, 
F-C- 2389 

 
NON-METALLIC 
PIPE OR CONDUIT 

1 W-L-2078, W-L-2075,  
W-L-2128 

2 
F-C-2029, F-C-
2030, F-C-2128, 
F-C- 2160 

2 W-L-2078, W-L-2075,  
W-L-2128 

4 W-L-2184, W-L-2245 

 
 

SINGLE OR BUNDLED 
CABLES 

1 F-C-3012, F-C-
3110, F-C-3044 

 
 

SINGLE OR 
BUNDLED  
CABLES 

1 
W-L-3065, W-L-3111,  
W-L-3112, W-L-3334,  
W- L-3414, W-L-3396 

 
2 

 
F-C-3012, F-C-
3110 

2 
W-L-3065, W-L-3111,  
W-L-3112, W-L-3334,  
W- L-3414, W-L-3396 

3 W-L-3385, W-L-3277 

4 W-L-3139, W-L-3334 

 

 
INSULATED PIPES 

 
1 

 
F-C-5004, F-C-
5037, F-C-5036 

 
CABLE TRAY 

1 W-L-4011, W-L-4019,  
W-L-4081 

2 W-L-4011, W-L-4019,  
W-L-4081 

4 W-L-8014 

 
2 

 
F-C-5004, F-C-

5037 

 
INSULATED PIPES 

1 W-L-5028, W-L-5029,  
W-L-5047 

2 W-L-5028, W-L-5029,  
W-L-5047 

4 W-L- 5073 

NON-INSULATED 
MECHANICAL 

DUCTWORK WITHOUT 
DAMPERS 

 
1 

 
F-C-7013 

NON-INSULATED 
MECHANICAL 
DUCTWORK 

WITHOUT 
DAMPERS 

1 W-L 7017, W-L-7040,  
W-L-7042, W-L-7155 

 

2 
 

W-L-7040, W-L-7042,  
W-L-7155 

INSULATED 
MECHANICAL 

DUCTWORK WITHOUT 
DAMPERS 

1 N/A** INSULATED 
MECHANICAL 
DUCTWORK 

WITHOUT 
DAMPERS 

1 W-L-7059, W-L-7153,  
W-L-7156, W-L-7151 

2 N/A** 2 
W-L-7059, W-L-7153,  
W-L-7156, W-L-7151 

 
MIXED PENETRANTS 

 
1 

 
F-C-8009, F-C-
8014, F-C-826 

 
MIXED 
PENETRANTS 

1 W-L-1095, W-L-8013 

2 W-L-1095, W-L-8013 

4 W-L-8014 

 

END OF SECTION 078400 
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SECTION 079200 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specifications Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 
2. Urethane joint sealants. 
3. Latex joint sealants. 
4. Preformed joint sealants. 
5. Acoustical joint sealants. 
6. Pick-proof adhesive sealants. 

1.3 PRECONSTRUCTION TESTING 

A. Preconstruction Compatibility and Adhesion Testing: Submit to joint-sealant manufacturers, 

for testing indicated below, samples of materials that will contact or affect joint sealants. 

1. Use ASTM C 1087 to determine whether priming and other specific joint preparation 

techniques are required to obtain rapid, optimum adhesion of joint sealants to joint 

substrates. 

2. Submit not fewer than [eight] [Insert number] pieces of each kind of material, 

including joint substrates, shims, joint-sealant backings, secondary seals, and 

miscellaneous materials. 
3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work. 
4. For materials failing tests, obtain joint-sealant manufacturer's written instructions for 

corrective measures including use of specially formulated primers. 

5. Testing will not be required if joint-sealant manufacturers submit joint preparation data 

that are based on previous testing, not older than 24 months, of sealant products for 

adhesion to, and compatibility with, joint substrates and other materials matching 

those submitted. 

1.4 SUBMITTALS 

A. Product Data: For each joint-sealant product indicated. 

B. Sustainable Submittal: 

1. Product data for sealants and sealant primers, including printed statement of VOC content. 

C. Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured sealants 

showing the full range of colors available for each product exposed to view. 
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D. Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

E. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified 

testing agency, indicating that sealants comply with requirements. 

F. Field-Adhesion Test Reports: For each sealant application tested. 

1.5 QUALITY ASSURANCE 

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

approved for installation of units required for this Project. 

B. Source Limitations: Obtain each kind of joint sealant from single source from single manufacturer. 

C. Mockups: Install sealant in mockups of assemblies specified in other Sections that are indicated 

to receive joint sealants specified in this Section. Use materials and installation methods specified 

in this Section. 

1.6 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-

sealant manufacturer or are below 40 deg F. 
2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 

4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

1.7 WARRANTY 

A. Special Installer's Warranty: Manufacturer's standard form in which Installer agrees to repair or 

replace joint sealants that do not comply with performance and other requirements specified in 

this Section within specified warranty period. 

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

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

manufacturer agrees to furnish joint sealants to repair or replace those that do not comply with 

performance and other requirements specified in this Section within specified warranty period. 

1. Warranty Period: 20 years from date of Substantial Completion for silicone sealants. 

C. Special warranties specified in this article exclude deterioration or failure of joint sealants 

from the following: 
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1. Movement of the structure caused by structural settlement or errors attributable to 

design or construction resulting in stresses on the sealant exceeding sealant 

manufacturer's written specifications for sealant elongation and compression. 
2. Disintegration of joint substrates from natural causes exceeding design specifications. 
3. Mechanical damage caused by individuals, tools, or other outside agents. 
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility: Provide joint sealants, backings, and other related materials that are 

compatible with one another and with joint substrates under conditions of service and 

application, as demonstrated by joint- sealant manufacturer, based on testing and field 

experience. 

B. VOC Content of Interior Sealants:  Provide sealants and sealant primers for use inside the 

weatherproofing system that comply with the following limits for VOC content when calculated 

according to 40 CFR 59, Part 59, Subpart D (EPA Method 24): 

1. Architectural Sealants: 250 g/L. 
2. Sealant Primers for Nonporous Substrates: 250 g/L. 
3. Sealant Primers for Porous Substrates: 775 g/L. 

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

each liquid- applied joint sealant specified, including those referencing ASTM C 920 

classifications for type, grade, class, and uses related to exposure and joint substrates. 

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

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

testing according to ASTM C 1247. Liquid used for testing sealants is deionized 

water, unless otherwise indicated. 

D. Stain-Test-Response Characteristics: Where sealants are specified to be non-staining to porous 

substrates, provide products that have undergone testing according to ASTM C 1248 and have 

not stained porous joint substrates indicated for Project. 

E. Suitability for Contact with Food: Where sealants are indicated for joints that will come in 

repeated contact with food, provide products that comply with 21 CFR 177.2600. 

F. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range. 
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2.2 SILICONE JOINT SEALANTS 

A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant (S-GP): ASTM C 

920, Type S, Grade NS, Class 50, for Use NT. 

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

a. BASF Building Systems; Omniseal 50. 
b. Dow Corning Corporation; 795. 
c. GE Advanced Materials - Silicones; SilGlaze II SCS2800. 
d. Pecora Corporation; 864. 
e. Sika Corporation; Sikasil WS 295. 

B. Mildew-Resistant, Single-Component, Acid-Curing Silicone Joint Sealant (S-S:) ASTM C 

920, Type S, Grade NS, Class 25, for Use NT. 

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

a. BASF Building Systems; Omniplus. 
b. Dow Corning Corporation; 786 Mildew Resistant. 
c. GE Advanced Materials - Silicones; Sanitary SCS1700. 
d. Tremco Incorporated; Tremsil 200 Sanitary. 
e. Sika Corporation; Sikasil GP. 

2.3 URETHANE JOINT SEALANTS 

A. Multi-component, Non-sag, Urethane Joint Sealant (U-MC): ASTM C 920, Type M, Grade 

NS, Class 50, for Use NT. 

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

a. Pecora Corporation; Dynatrol II. 
b. Polymeric Systems, Inc.; PSI-270. 
c. Sika Croporation;  Sikaflex 2c NS. 

B. Multi-component, Self-Leveling, Traffic-Grade, Urethane Joint Sealant (U-TB): ASTM C 

920, Type M, Grade SL, Class 50, for Use T. 

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

a. Polymeric Systems, Inc.; PSI-270. 
b. Tremco Incorporated; Dymeric 240 FC. 
c. Pecora; Dynatread. 
d. Sika Corporation; Sikaflex 2c SL. 

 
 
 
 
 
 
 
 
 
 
 



JOINT SEALANTS 
VAI ARCHITECTS 

079200 - 5 

08/12/2022  

2.4 LATEX JOINT SEALANTS 

A. Latex Joint Sealant (AL): Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, 
Grade NF. 

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

a. BASF Building Systems; Sonolac. 
b. Bostik, Inc.; Chem-Calk 600. 
c. May National Associates, Inc. 
d. Pecora Corporation; AC-20+. 
e. Tremco Incorporated; Tremflex 834. 
f. Comparable product by Sika. 

2.5 PREFORMED JOINT SEALANTS (PF) 

A. Preformed Foam Joint Sealant: Manufacturer's standard preformed, pre-compressed, open-cell 

foam sealant manufactured from urethane foam with minimum density of 10 lb/cu. ft. and 

impregnated with a nondrying, water-repellent agent. Factory produce in pre-compressed 

sizes in roll or stick form to fit joint widths indicated; coated on one side with a pressure-

sensitive adhesive and covered with protective wrapping. 

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

a. EMSEAL Joint Systems, Ltd.; Emseal 25V. 
b. Sandell Manufacturing Co., Inc.; Polyseal. 
c. Willseal USA, LLC; Willseal 150. 
d. MM Systems, Color Joint Silicone 
e. BASF, WABO Weather Seal II 

2.6 ACOUSTICAL JOINT SEALANTS (AC) 

A. Acoustical Joint Sealant: Manufacturer's standard non-sag, paintable, non-staining latex 

sealant complying with ASTM C 834. Product effectively reduces airborne sound 

transmission through perimeter joints and openings in building construction as demonstrated 

by testing representative assemblies according to ASTM E 90. 

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

a. Grabber Acoustical Smoke and Sound Sealant. 

2.7 PICK-PROOF ADHESIVE SEALANTS 

A. High-strength, one-part, hard-setting, pick-proof adhesive sealant. High tensile strength with 

high impact resistance, water and weather proof. 

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

a. SB-190 Everseal by Surebond, www.surebond.com 
b. Dynapoxy™ EP-1200 by Pecora, www.pecora.com 
c. Sikadur-51 NS by Sika, www.sika.com 
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2.8 MISCELLANEOUS MATERIALS 

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

sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 

tests and field tests. 

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

and sealant backing materials, free of oily residues or other substances capable of staining or 

harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 

promote optimum adhesion of sealants to joint substrates. 

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

surfaces adjacent to joints. 

D. Backer Rod: 

1. General: Provide sealant backings of material and type that are non-staining; are 

compatible with joint substrates, sealants, primers, and other joint fillers; and are 

approved for applications indicated by sealant manufacturer based on field experience 

and laboratory testing 

2. Elastomeric Tubing Sealant Backings: Neoprene, butyl, EPDM, or silicone tubing 

complying with ASTM D 1056, nonabsorbent to water and gas, and capable of 

remaining resilient at temperatures down to minus 26 deg F. Provide products with low 

compression set and of size and shape to provide a secondary seal, to control sealant 

depth, and otherwise contribute to optimum sealant performance 

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

manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler 

materials or joint surfaces at back of joint where such adhesion would result in sealant 

failure. Provide self-adhesive tape where applicable 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 

requirements for joint configuration, installation tolerances, and other conditions affecting 

joint-sealant performance. 

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

3.2 PREPARATION 

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

comply with joint-sealant manufacturer's written instructions and the following 

requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 

joint sealant, including dust, paints (except for permanent, protective coatings tested and 

approved for sealant adhesion and compatibility by sealant manufacturer), old joint 

sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 
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2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 

combination of these methods to produce a clean, sound substrate capable of developing 

optimum bond with joint sealants. Remove loose particles remaining after cleaning 

operations above by vacuuming or blowing out joints with oil-free compressed air. 

Porous joint substrates include the following: 

a. Concrete. 
b. Masonry. 
c. Unglazed surfaces of ceramic tile. 
d. Exterior insulation and finish systems. 

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

4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 

sealants. Nonporous joint substrates include the following: 

a. Metal. 
b. Glass. 
c. Porcelain enamel. 
d. Glazed surfaces of ceramic tile. 

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

indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to 

comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-

sealant bond; do not allow spillage or migration onto adjoining surfaces. 

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

adjoining surfaces that otherwise would be permanently stained or damaged by such contact 

or by cleaning methods required to remove sealant smears. Remove tape immediately after 

tooling without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with joint-sealant manufacturer's written installation instructions for 

products and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint 

sealants as applicable to materials, applications, and conditions indicated. 

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

required to produce cross-sectional shapes and depths of installed sealants relative to joint widths 

that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application and 

replace them with dry materials. 
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D. Install sealants using proven techniques that comply with the following and at the same time 

backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

E. Tooling of Non-sag Sealants: Immediately after sealant application and before skinning or 

curing begins, tool sealants according to requirements specified in subparagraphs below to 

form smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 

contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 

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

not discolor sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated. 
4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193. 
5. Provide recessed joint configuration of recess depth and at locations indicated per 

Figure 8C in ASTM C 1193. 

a. Use masking tape to protect surfaces adjacent to recessed tooled joints. 

F. Installation of Preformed Silicone-Sealant System: Comply with the following requirements: 

1. Apply masking tape to each side of joint, outside of area to be covered by sealant system. 
2. Apply silicone sealant to each side of joint to produce a bead of size complying with 

preformed silicone-sealant system manufacturer's written instructions and covering a 

bonding area of not less than 3/8 inch. Hold edge of sealant bead 1/4 inch inside masking 

tape. 

3. Within 10 minutes of sealant application, press silicone extrusion into sealant to wet 

extrusion and substrate. Use a roller to apply consistent pressure and ensure uniform 

contact between sealant and both extrusion and substrate. 

4. Complete installation of sealant system in horizontal joints before installing in vertical 

joints. Lap vertical joints over horizontal joints. At ends of joints, cut silicone 

extrusion with a razor knife. 

G. Installation of Preformed Foam Sealants: Install each length of sealant immediately after 

removing protective wrapping. Do not pull or stretch material. Produce seal continuity at 

ends, turns, and intersections of joints. For applications at low ambient temperatures, apply 

heat to sealant in compliance with sealant manufacturer's written instructions. 

H. Acoustical Sealant Installation: At sound-rated assemblies and elsewhere as indicated, seal 

construction at perimeters, behind control joints, and at openings and penetrations with a 

continuous bead of acoustical sealant. Install acoustical sealant at both faces of partitions at 

perimeters and through penetrations. Comply with ASTM C 919 and with manufacturer's 

written recommendations. 
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3.4 FIELD QUALITY CONTROL 

A. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows: 

1. Extent of Testing: Test completed and cured sealant joints as follows: 

a. Perform 10 tests for the first 1000 feet of joint length for each kind of sealant 

and joint substrate. 

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

floor per elevation. 

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

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

ASTM C 1521. 

a. For joints with dissimilar substrates, verify adhesion to each substrate separately; 

extend cut along one side, verifying adhesion to opposite side. Repeat procedure 

for opposite side. 

3. Inspect tested joints and report on the following: 

a. Whether sealants filled joint cavities and are free of voids. 
b. Whether sealant dimensions and configurations comply with specified requirements. 
c. Whether sealants in joints connected to pulled-out portion failed to adhere to joint 

substrates or tore cohesively. Include data on pull distance used to test each kind of 

product and joint substrate. Compare these results to determine if adhesion passes 

sealant manufacturer's field-adhesion hand-pull test criteria. 

4. Record test results in a field-adhesion-test log. Include dates when sealants were installed, 

names of persons who installed sealants, test dates, test locations, whether joints were 

primed, adhesion results and percent elongations, sealant fill, sealant configuration, and 

sealant dimensions. 

5. Repair sealants pulled from test area by applying new sealants following same procedures 

used originally to seal joints. Ensure that original sealant surfaces are clean and that new 

sealant contacts original sealant. 

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

or noncompliance with other indicated requirements will be considered satisfactory. Remove 

sealants that fail to adhere to joint substrates during testing or to comply with other requirements. 

Retest failed applications until test results prove sealants comply with indicated requirements. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 

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

products in which joints occur. 
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3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 

and from damage resulting from construction operations or other causes so sealants are without 

deterioration or damage at time of Substantial Completion. If, despite such protection, damage or 

deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately so 

installations with repaired areas are indistinguishable from original work. 

3.7 JOINT-SEALANT SCHEDULE 

A. Sealant Schedule: 

1. Interior Joints (Non-secure areas): 

a. Wall and ceiling joints subject to movement: Designation U-MC. 
b. Wall and ceiling joints not subject to movement: Designation AL. 
c. Interior side of exterior openings: U-MC. 
d. Floor joints: Designation U-TB. 
e. Wall and ceiling joints between frames and their rough opening: Designation AL. 
f. Wall and ceiling joints between frames and adjoining surfaces: Designation AL. 
g. Interior Sanitary Joints; Joints Between Plumbing Fixtures and Adjoining Floor, 

Wall, and Ceiling Surfaces; Joints Between Shower Door Enclosure Components 

and Adjacent Finish Surfaces; Joints in Dietary and Food Preparation Areas, 

Kitchens, Food Storage Areas, and Areas Subject to Frequent Wet Cleaning, 

including joints between walls and floors, Joints Between Back Splashes and Wall 

Substrates: Designation S-S. 

2. Interior Joints (Secure areas): 

a. All exposed joints: Pick-proof adhesive sealant. 

END OF SECTION 079200 
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Standard and custom hollow metal doors and frames. 

2. Steel sidelight, borrowed lite and transom frames. 

3. Louvers installed in hollow metal doors. 

4. Light frames and glazing installed in hollow metal doors. 

B. Related Sections: 

1. Division 01 Section. 

2. Division 04 Section "Unit Masonry" for embedding anchors for hollow metal work into 

masonry construction. 

3. Division 08 Section “Flush Wood Doors”. 

4. Division 08 Section "Glazing" for glass view panels in hollow metal doors. 

5. Division 08 Section "Door Hardware". 

6. Division 09 Sections "Exterior Painting" and "Interior Painting" for field painting hollow 

metal doors and frames. 

C. Codes and References: Comply with the version year adopted by the Authority Having 

Jurisdiction. 

 

1. ANSI/SDI A250.8 - Recommended Specifications for Standard Steel Doors and Frames. 

2. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel 

Doors, Frames, Frames Anchors and Hardware Reinforcing. 

3. ANSI/SDI A250.6 - Recommended Practice for Hardware Reinforcing on Standard Steel 

Doors and Frames. 

4. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel 

Surfaces for Steel Doors and Frames.  

5. ANSI/SDI A250.11 - Recommended Erection Instructions for Steel Frames. 

6. ASTM A1008 - Standard Specification for Steel Sheet, Cold-Rolled, Carbon, Structural, 

High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability. 

7. ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 

8. ASTM A924 - Standard Specification for General Requirements for Steel Sheet, Metallic-

Coated by the Hot-Dip Process. 
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9. ASTM C 1363 - Standard Test Method for Thermal Performance of Building Assemblies by 

Means of a Hot Box Apparatus. 

10. ANSI/BHMA A156.115 - Hardware Preparation in Steel Doors and Frames. 

11. ANSI/SDI 122 - Installation and Troubleshooting Guide for Standard Steel Doors and 

Frames. 

12. ANSI/NFPA 80 - Standard for Fire Doors and Fire Windows; National Fire Protection 

Association. 

13. ANSI/NFPA 105: Standard for the Installation of Smoke Door Assemblies. 

14. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; National Fire Protection 

Association. 

15. UL 10C - Positive Pressure Fire Tests of Door Assemblies. 

16. UL 1784 - Standard for Air Leakage Tests of Door Assemblies. 

1.3 SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 

descriptions, core descriptions, hardware reinforcements, profiles, anchors, fire-resistance rating, 

and finishes. 

B. Door hardware supplier is to furnish templates, template reference number and/or physical 

hardware to the steel door and frame supplier in order to prepare the doors and frames to receive 

the finish hardware items. 

C. Shop Drawings: Include the following: 

1. Elevations of each door design. 

2. Details of doors, including vertical and horizontal edge details and metal thicknesses. 

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

4. Locations of reinforcement and preparations for hardware. 

5. Details of anchorages, joints, field splices, and connections. 

6. Details of accessories. 

7. Details of moldings, removable stops, and glazing. 

8. Details of conduit and preparations for power, signal, and control systems. 

D. Samples for Verification: 

1. Samples are only required by request of the architect and for manufacturers that are not 

current members of the Steel Door Institute. 

1.4 QUALITY ASSURANCE 

A. Source Limitations: Obtain hollow metal doors and frames through one source from a single 

manufacturer wherever possible. 

B. Quality Standard: In addition to requirements specified, furnish SDI-Certified manufacturer 

products that comply with ANSI/SDI A250.8, latest edition, "Recommended Specifications for 

Standard Steel Doors and Frames". 
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C. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by 

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

pressure according to UL10C (neutral pressure at 40” above sill) or UL 10C. 

1. Oversize Fire-Rated Door Assemblies Construction: For units exceeding sizes of tested 

assemblies, attach construction label certifying doors are built to standard construction 

requirements for tested and labeled fire rated door assemblies except for size. 

2. Temperature-Rise Limit: Where indicated and at vertical exit enclosures (stairwell 

openings) and exit passageways, provide doors that have a maximum transmitted 

temperature end point of not more than 450 deg F (250 deg C) above ambient after 30 

minutes of standard fire-test exposure. 

3. Smoke Control Door Assemblies: Comply with NFPA 105. 

a. Smoke "S" Label: Doors to bear “S” label, and include smoke and draft control 

gasketing applied to frame and on meeting stiles of pair doors. 

D. Fire-Rated, Borrowed-Light Frame Assemblies: Assemblies complying with NFPA 80 that are 

listed and labeled, by a testing and inspecting agency acceptable to authorities having jurisdiction, 

for fire-protection ratings indicated, based on testing according to NFPA 257. Provide labeled 

glazing material. 

E. Pre-Submittal Conference: Conduct conference in compliance with requirements in Division 01 

with attendance by representatives of Supplier, Installer, and Contractor to review proper methods 

and procedures for installing hollow metal doors and frames and to verify installation of electrical 

knockout boxes and conduit at frames with electrified or access control hardware. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow metal work palletized, wrapped, or crated to provide protection during transit and 

Project site storage. Do not use non-vented plastic. 

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded 

to jambs and mullions. 

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 high wood blocking. Do 

not store in a manner that traps excess humidity. 

1. Provide minimum 1/4-inch space between each stacked door to permit air circulation. Door 

and frames to be stacked in a vertical upright position. 

1.6 PROJECT CONDITIONS 

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

fabrication. 
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1.7 COORDINATION 

A. Coordinate installation of anchorages for hollow metal frames. Furnish setting drawings, 

templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor 

bolts, and items with integral anchors. Deliver such items to Project site in time for installation. 

B. Building Information Modeling (BIM) Support: Utilize designated BIM software tools and obtain 

training needed to successfully participate in the Project BIM processes. All technical disciplines 

are responsible for the product data integration and data reliability of their Work into the 

coordinated BIM applications. 

1.8 WARRANTY 

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

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

B. Warranty includes installation and finishing that may be required due to repair or replacement of 

defective doors. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide steel doors and frames from a 

SDI Certified manufacturer: 

1. CECO Door Products (C). 

2. Curries Company (CU). 

3. Pioneer Industries (PI). 

4. Republic Doors (RP). 

2.2 MATERIALS 

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

exposed applications. 

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

minimum G60 (Z180) or A60 (ZF180) metallic coating. 

C. Frame Anchors: ASTM A 653/A 653M, Commercial Steel (CS), Commercial Steel (CS), Type B; 

with minimum G60 (Z180) or A60 (ZF180) metallic coating. 

2.3 HOLLOW METAL DOORS 

A. General: Provide 1-3/4 inch doors of design indicated, not less than thickness indicated; fabricated 

with smooth surfaces, without visible joints or seams on exposed faces unless otherwise indicated. 

Comply with ANSI/SDI A250.8 and ANSI/NAAMM HMMA 867. 
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B. Interior Doors: Face sheets fabricated of commercial quality cold rolled steel that complies with 

ASTM A 1008/A 1008M. Provide doors complying with requirements indicated below by 

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

performance level: 

1. Design: Flush panel. 

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

indicated. 

2. Level/Model: Level 2 and Physical Performance Level B (Heavy Duty), Minimum 18 gauge 

(0.042-inch - 1.0-mm) thick steel, Model 2. 

3. Top and Bottom Edges: Reinforce tops and bottoms of doors with a continuous steel 

channel not less than 16 gauge, extending the full width of the door and welded to the face 

sheet.  

4. Hinge Reinforcement: Minimum 7 gauge (3/16") plate 1-1/4" x 9" or minimum 14 gauge 

continuous channel with pierced holes, drilled and tapped.  

5. Hardware Reinforcements: Fabricate according to ANSI/SDI A250.6 with reinforcing 

plates from same material as door face sheets. 

C. Manufacturers Basis of Design: 

1. CECO Door Products (C) Honeycomb Core - Regent Series. 

2. Curries Company (CU) - Polystyrene Core - 707 Series. 

2.4 HOLLOW METAL FRAMES 

A. General: Comply with ANSI/SDI A250.8 and with details indicated for type and profile. 

B. Interior Frames: Fabricated from cold-rolled steel sheet that complies with 

ASTM A 1008/A 1008M. 

1. Fabricate frames with mitered or coped corners. Profile as indicated on drawings. 

2. Manufacturers Basis of Design: 

a. CECO Door Products (C) - BU DU Series. 

b. CECO Door Products (C) - SU Series. 

c. Curries Company (CU) - M Series. 

C. Fire rated frames: Fabricate frames in accordance with NFPA 80, listed and labeled by a qualified 

testing agency, for fire-protection ratings indicated. 

D. Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 Table 4 with reinforcement 

plates from same material as frames. 
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2.5 FRAME ANCHORS 

A. Jamb Anchors: 

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

from A60 metallic coated material, not less than 0.042 inch thick, with corrugated or 

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

than 0.177 inch thick. 

2. Stud Wall Type: Designed to engage stud and not less than 0.042 inch thick. 

3. Compression Type for Drywall Slip-on (Knock-Down) Frames: Adjustable compression 

anchors. 

B. Floor Anchors: Floor anchors to be provided at each jamb, formed from A60 metallic coated 

material, not less than 0.042 inches thick. 

C. Mortar Guards: Formed from same material as frames, not less than 0.016 inches thick. 

2.6 LOUVERS  

A. Metal Louvers: Unless otherwise indicated provide louvers to meet the following requirements. 

1. Blade Type: Vision proof inverted V or inverted Y. 

2. Metal and Finish: Galvanized steel, 0.040 inch thick, factory primed for paint finish with 

baked enamel or powder coated finish. Match pre-finished door paint color where 

applicable. 

B. Louvers for Fire Rated Doors: Metal louvers with fusible link and closing device, listed and 

labeled for use in doors with fire protection rating of 1-1/2 hours and less. 

1. Manufacturers: Subject to compliance with requirements, provide louvers to meet rating 

indicated. 

2. Metal and Finish: Galvanized steel, 0.040 inch thick, factory primed for paint finish with 

baked enamel or powder coated finish. Match pre-finished door paint color where 

applicable. 

2.7 LIGHT OPENINGS AND GLAZING 

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

corners of stops and moldings with butted or mitered hairline joints at fabricator’s shop. Fixed 

and removable stops to allow multiple glazed lites each to be removed independently. Coordinate 

frame rabbet widths between fixed and removable stops with the type of glazing and installation 

indicated. 

B. Moldings for Glazed Lites in Doors and Loose Stops for Glazed Lites in Frames: Minimum 20 

gauge thick, fabricated from same material as door face sheet in which they are installed. 

C. Fixed Frame Moldings: Formed integral with hollow metal frames, a minimum of 5/8 inch (16 

mm) high unless otherwise indicated. Provide fixed frame moldings and stops on outside of 

exterior and on secure side of interior doors and frames. 
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D. Preformed Metal Frames for Light Openings: Manufacturer's standard frame formed of 0.048-

inch-thick, cold rolled steel sheet; with baked enamel or powder coated finish; and approved for 

use in doors of fire protection rating indicated. Match pre-finished door paint color where 

applicable. 

2.8 ACCESSORIES 

A. Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical anchors. 

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

2.9 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. When shipping limitations so dictate, frames for 

large openings are to be fabricated in sections for splicing or splining in the field by others. 

B. Tolerances: Fabricate hollow metal work to tolerances indicated in ANSI/SDI A250.8. 

C. Hollow Metal Doors: 

1. Exterior Doors: Provide optional weep-hole openings in bottom of exterior doors to permit 

moisture to escape where specified. 

2. Glazed Lites: Factory cut openings in doors with applied trim or kits to fit. Factory install 

glazing where indicated. 

3. Astragals: Provide overlapping astragals as noted in door hardware sets in Division 08 

Section "Door Hardware" on one leaf of pairs of doors where required by NFPA 80 for fire-

performance rating or where indicated. Extend minimum 3/4 inch beyond edge of door on 

which astragal is mounted. 

4. Continuous Hinge Reinforcement: Provide welded continuous 12 gauge strap for continuous 

hinges specified in hardware sets in Division 08 Section "Door Hardware". 

D. Hollow Metal Frames: 

1. Shipping Limitations: Where frames are fabricated in sections due to shipping or handling 

limitations, provide alignment plates or angles at each joint, fabricated of same thickness 

metal as frames. 

2. Welded Frames: Weld flush face joints continuously; grind, fill, dress, and make smooth, 

flush, and invisible. 

a. Welded frames are to be provided with two steel spreaders temporarily attached to 

the bottom of both jambs to serve as a brace during shipping and handling. Spreader 

bars are for bracing only and are not to be used to size the frame opening. 

3. Sidelight and Transom Bar Frames: Provide closed tubular members with no visible face 

seams or joints, fabricated from same material as door frame. Fasten members at crossings 

and to jambs by butt welding. 
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4. High Frequency Hinge Reinforcement: Provide high frequency hinge reinforcements at 

door openings 48-inches and wider with mortise butt type hinges at top hinge locations. 

5. Continuous Hinge Reinforcement: Provide welded continuous 12 gauge straps for 

continuous hinges specified in hardware sets in Division 08 Section "Door Hardware". 

6. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 

unless otherwise indicated for removable stops, provide security screws at exterior 

locations. 

7. Mortar Guards: Provide guard boxes at back of hardware mortises in frames at all hinges 

and strike preps regardless of grouting requirements. 

8. Floor Anchors: Weld anchors to bottom of jambs and mullions with at least four spot welds 

per anchor. 

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

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

frame. Space anchors not more than 32 inches o.c. and as follows: 

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

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

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

4) Four anchors per jamb plus 1 additional anchor per jamb for each 24 inches 

or fraction thereof above 120 inches high. 

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

frame. Space anchors not more than 32 inches o.c. and as follows: 

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

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

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

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

or fraction thereof above 96 inches high. 

5) Two anchors per head for frames above 42 inches wide and mounted in metal 

stud partitions. 

10. Door Silencers: Except on weatherstripped or gasketed doors, drill stops to receive door 

silencers. Silencers to be supplied by frame manufacturer regardless if specified in Division 

08 Section "Door Hardware". 

11. Bituminous Coating: Where frames are fully grouted with an approved Portland Cement 

based grout or mortar, coat inside of frame throat with a water based bituminous or asphaltic 

emulsion coating to a minimum thickness of 3 mils DFT, tested in accordance with UL 10C 

and applied to the frame under a 3rd party independent follow-up service procedure. 

E. Hardware Preparation: Factory prepare hollow metal work to receive template mortised hardware; 

include cutouts, reinforcement, mortising, drilling, and tapping according to the Door Hardware 

Schedule and templates furnished as specified in Division 08 Section "Door Hardware." 

1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8. 

2. Reinforce doors and frames to receive non-template, mortised and surface mounted door 

hardware. 

3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series 

specifications for preparation of hollow metal work for hardware. 
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4. Coordinate locations of conduit and wiring boxes for electrical connections with 

Division 26 Sections. 

2.10 STEEL FINISHES 

A. Prime Finishes: Doors and frames to be cleaned, and chemically treated to insure maximum finish 

paint adhesion. Surfaces of the door and frame exposed to view to receive a factory applied coat 

of rust inhibiting shop primer. 

1. Shop Primer: Manufacturer's standard, fast-curing, lead and chromate free primer 

complying with ANSI/SDI A250.10 acceptance criteria; recommended by primer 

manufacturer for substrate; and compatible with substrate and field-applied coatings. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of the Work. 

B. General Contractor to verify the accuracy of dimensions given to the steel door and frame 

manufacturer for existing openings or existing frames (strike height, hinge spacing, hinge back 

set, etc.). 

C. 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 square, level, twist, 

and plumb condition. 

C. Tolerances shall comply with SDI-117 "Manufacturing Tolerances Standard Steel Doors and 

Frames." 

D. Drill and tap doors and frames to receive non-template, mortised, and surface-mounted door 

hardware. 

3.3 INSTALLATION 

A. General: Install hollow metal work plumb, rigid, properly aligned, and securely fastened in place; 

comply with Drawings and manufacturer's written instructions. 

B. Hollow Metal Frames: Install hollow metal frames of size and profile indicated. Comply with 

ANSI/SDI A250.11 and NFPA 80 at fire rated openings. 
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1. Set frames accurately in position, plumbed, leveled, aligned, and braced securely until 

permanent anchors are set. After wall construction is complete and frames properly set and 

secured, remove temporary braces, leaving surfaces smooth and undamaged. 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. 

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

frames and masonry with mortar. 

4. Grout Requirements: Do not grout head of frames unless reinforcing has been installed in 

head of frame. Do not grout vertical or horizontal closed mullion members. 

C. Hollow Metal Doors: Fit hollow metal doors accurately in frames, within clearances specified 

below. Shim as necessary. 

1. Non-Fire-Rated Standard Steel Doors: 

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

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

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

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

inch. 

2. Fire-Rated Doors: Install doors with clearances according to NFPA 80. 

D. Field Glazing: Comply with installation requirements in Division 08 Section "Glazing" and with 

hollow metal manufacturer's written instructions. 

3.4 ADJUSTING AND CLEANING 

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

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

defective work, including hollow metal work that is warped, bowed, or otherwise unacceptable. 

B. Remove grout and other bonding material from hollow metal work immediately after installation. 

C. Prime-Coat and Painted Finish Touchup: Immediately after erection, sand smooth rusted or 

damaged areas of prime coat, or painted finishes, and apply touchup of compatible air drying, 

rust-inhibitive primer, zinc rich primer (exterior and galvanized openings) or finish paint. 

3.5 FIELD QUALITY CONTROL 

A. Field Inspection (Punch Report): Reference Division 01.  Produce project punch report for each 

installed door opening indicating compliance with approved submittals and verification hardware 

is properly installed, operating and adjusted. Include list of items to be completed and corrected, 

indicating the reasons or deficiencies causing the Work to be incomplete or rejected. 

1. Organization of List: Include separate Door Opening and Deficiencies and Corrective 

Action Lists organized by Mark, Opening Remarks and Comments, and related Opening 

Images and Video Recordings. 
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END OF SECTION 081113 
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SECTION 087100 - DOOR HARDWARE  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes commercial door hardware for the following: 

1. Swinging doors. 

B. Door hardware includes, but is not necessarily limited to, the following: 

1. Mechanical door hardware. 

2. Cylinders specified for doors in other sections. 

C. Related Sections: 

1. Division 08 Section “Hollow Metal Doors and Frames”. 

2. Division 08 Section “Flush Wood Doors”. 

3. Division 08 Section “Aluminum-Framed Entrances and Storefronts”. 

D. Codes and References: Comply with the version year adopted by the Authority Having 

Jurisdiction. 

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 

2. ICC/IBC - International Building Code. 

3. NFPA 70 - National Electrical Code. 

4. NFPA 80 - Fire Doors and Windows. 

5. NFPA 101 - Life Safety Code. 

6. NFPA 105 - Installation of Smoke Door Assemblies. 

7. State Building Codes, Local Amendments. 

E. Standards: All hardware specified herein shall comply with the following industry standards as 

applicable. Any undated reference to a standard shall be interpreted as referring to the latest 

edition of that standard: 

1. ANSI/BHMA Certified Product Standards - A156 Series. 

2. UL10C - Positive Pressure Fire Tests of Door Assemblies. 

3. ANSI/UL 294 - Access Control System Units. 
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4. UL 305 - Panic Hardware. 

5. ANSI/UL 437- Key Locks. 

1.3 SUBMITTALS 

A. Product Data: Manufacturer's product data sheets including installation details, material 

descriptions, dimensions of individual components and profiles, operational descriptions and 

finishes. 

B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing fabrication 

and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door 

Hardware Schedule with doors, frames, and related work to ensure proper size, thickness, hand, 

function, and finish of door hardware. 

1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and 

Format for the Hardware Schedule." 

2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating 

complete designations of every item required for each door or opening. Organize door 

hardware sets in same order as in the Door Hardware Sets at the end of Part 3. Submittals 

that do not follow the same format and order as the Door Hardware Sets will be rejected 

and subject to resubmission. 

3. Content: Include the following information: 

a. Type, style, function, size, label, hand, and finish of each door hardware item. 

b. Manufacturer of each item. 

c. Fastenings and other pertinent information. 

d. Location of door hardware set, cross-referenced to Drawings, both on floor plans 

and in door and frame schedule. 

e. Explanation of abbreviations, symbols, and codes contained in schedule. 

f. Mounting locations for door hardware. 

g. Door and frame sizes and materials. 

h. Warranty information for each product. 

4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, 

particularly where approval of the Door Hardware Schedule must precede fabrication of 

other work that is critical in the Project construction schedule. Include Product Data, 

Samples, Shop Drawings of other work affected by door hardware, and other information 

essential to the coordinated review of the Door Hardware Schedule. 

C. Keying Schedule: After a keying meeting with the owner has taken place prepare a separate 

keying schedule detailing final instructions. Submit the keying schedule in electronic format. 

Include keying system explanation, door numbers, key set symbols, hardware set numbers and 

special instructions. Owner must approve submitted keying schedule prior to the ordering of 

permanent cylinders/cores. 

D. Informational Submittals: 
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1. Product Test Reports: Indicating compliance with cycle testing requirements, based on 

evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified 

independent testing agency. 

E. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance manuals 

for each item comprising the complete door hardware installation in quantity as required in 

Division 01. 

1.4 QUALITY ASSURANCE 

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of 

documented experience in producing hardware and equipment similar to that indicated for this 

Project and that have a proven record of successful in-service performance. 

B. Certified Products: Where specified, products must maintain a current listing in the Builders 

Hardware Manufacturers Association (BHMA) Certified Products Directory (CPD). 

C. Installer Qualifications: A minimum 3 years documented experience installing both standard and 

electrified door hardware similar in material, design, and extent to that indicated for this Project 

and whose work has resulted in construction with a record of successful in-service performance. 

D. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors 

with a minimum 5 years documented experience supplying both mechanical and 

electromechanical hardware installations comparable in material, design, and extent to that 

indicated for this Project. Supplier recognized as a factory direct distributor by the manufacturers 

of the primary materials with a warehousing facility in Project's vicinity. Supplier to have on staff 

a certified Architectural Hardware Consultant (AHC) available during the course of the Work to 

consult with Contractor, Architect, and Owner concerning both standard and electromechanical 

door hardware and keying. 

E. Source Limitations: Obtain each type and variety of door hardware specified in this section from 

a single source unless otherwise indicated. 

1. Electrified modifications or enhancements made to a source manufacturer's product line by 

a secondary or third party source will not be accepted. 

F. Each unit to bear third party permanent label demonstrating compliance with the referenced 

standards. 

G. Keying Conference: Conduct conference to comply with requirements in Division 01. Keying 

conference to incorporate the following criteria into the final keying schedule document: 

1. Function of building, purpose of each area and degree of security required. 

2. Plans for existing and future key system expansion. 

3. Requirements for key control storage and software. 

4. Installation of permanent keys, cylinder cores and software. 

5. Address and requirements for delivery of keys. 
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H. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements in 

Division 01 with attendance by representatives of Supplier(s), Installer(s), and Contractor(s) to 

review proper methods and the procedures for receiving, handling, and installing door hardware. 

1. Prior to installation of door hardware, conduct a project specific training meeting to instruct 

the installing contractors' personnel on the proper installation and adjustment of their 

respective products. Product training to be attended by installers of door hardware 

(including electromechanical hardware) for aluminum, hollow metal and wood doors. 

Training will include the use of installation manuals, hardware schedules, templates and 

physical product samples as required. 

2. Inspect and discuss electrical roughing-in, power supply connections, and other 

preparatory work performed by other trades. 

3. Review sequence of operation narratives for each unique access controlled opening. 

4. Review and finalize construction schedule and verify availability of materials. 

5. Review the required inspecting, testing, commissioning, and demonstration procedures 

I. At completion of installation, provide written documentation that components were applied to 

manufacturer's instructions and recommendations and according to approved schedule. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware 

delivered to Project site. Do not store electronic access control hardware, software or accessories 

at Project site without prior authorization. 

B. Tag each item or package separately with identification related to the final Door Hardware 

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

C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software and 

related accessories directly to Owner via registered mail or overnight package service. 

Instructions for delivery to the Owner shall be established at the "Keying Conference". 

1.6 COORDINATION 

A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other 

work specified to be factory prepared for installing standard and electrified hardware. Check Shop 

Drawings of other work to confirm that adequate provisions are made for locating and installing 

hardware to comply with indicated requirements. 

B. Door and Frame Preparation: Doors and corresponding frames are to be prepared, reinforced and 

pre-wired (if applicable) to receive the installation of the specified electrified, monitoring, 

signaling and access control system hardware without additional in-field modifications. 
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1.7 WARRANTY 

A. General Warranty: Reference Division 01. Special warranties specified in this Article shall not 

deprive Owner of other rights Owner may have under other provisions of the Contract Documents 

and shall be in addition to, and run concurrent with, other warranties made by Contractor under 

requirements of the Contract Documents. 

B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace 

components of standard and electrified door hardware that fails in materials or workmanship 

within specified warranty period after final acceptance by the Owner. Failures include, but are 

not limited to, the following: 

1. Structural failures including excessive deflection, cracking, or breakage. 

2. Faulty operation of the hardware. 

3. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 

4. Electrical component defects and failures within the systems operation. 

C. Standard Warranty Period: One year from date of Substantial Completion, unless otherwise 

indicated. 

D. Special Warranty Periods: 

1. Ten years for manual overhead door closer bodies. 

1.8 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and maintenance 

instructions as needed for Owner's continued adjustment, maintenance, and removal and 

replacement of door hardware. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. General: Provide door hardware for each door to comply with requirements in Door Hardware 

Sets and each referenced section that products are to be supplied under. 

B. Designations: Requirements for quantity, item, size, finish or color, grade, function, and other 

distinctive qualities of each type of door hardware are indicated in the Door Hardware Sets at the 

end of Part 3. Products are identified by using door hardware designations, as follows: 

1. Named Manufacturer's Products: Product designation and manufacturer are listed for each 

door hardware type required for the purpose of establishing requirements. Manufacturers' 

names are abbreviated in the Door Hardware Schedule. 

C. Substitutions: Requests for substitution and product approval for inclusive mechanical and 

electromechanical door hardware in compliance with the specifications must be submitted in 
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writing and in accordance with the procedures and time frames outlined in Division 01.  Approval 

of requests is at the discretion of the architect, owner, and their designated consultants. 

2.2 HANGING DEVICES 

A. Hinges: ANSI/BHMA A156.1 certified butt hinges with number of hinge knuckles and other 

options as specified in the Door Hardware Sets. 

1. Quantity: Provide the following hinge quantity: 

a. Two Hinges: For doors with heights up to 60 inches. 

b. Three Hinges: For doors with heights 61 to 90 inches. 

c. Four Hinges: For doors with heights 91 to 120 inches. 

d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for 

every 30 inches of door height greater than 120 inches. 

2. 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” standard or heavy weight as specified. 

b. Sizes from 3’1” to 4’0”: 5” standard or heavy weight as specified. 

3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following: 

a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated bearing 

hinges unless Hardware Sets indicate standard weight. 

b. Interior Doors: Standard weight, steel, ball bearing or oil impregnated bearing 

hinges unless Hardware Sets indicate heavy weight. 

4. Hinge Options: Comply with the following: 

a. Non-removable Pins: With the exception of electric through wire hinges, provide set 

screw in hinge barrel that, when tightened into a groove in hinge pin, prevents 

removal of pin while door is closed; for the all out-swinging lockable doors. 

5. Manufacturers: 

a. Bommer Industries (BO). 

b. Ives (IV). 

c. McKinney Products; ASSA ABLOY Architectural Door Accessories (MK). 

2.3 CYLINDERS AND KEYING 

A. General: Cylinder manufacturer to have minimum (10) years experience designing secured master 

key systems and have on record a published security keying system policy.  
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B. Source Limitations: Obtain each type of keyed cylinder and keys from the same source 

manufacturer as locksets and exit devices, unless otherwise indicated. 

C. Cylinder Types: Original manufacturer cylinders able to supply the following cylinder formats 

and types: 

1. Threaded mortise cylinders with rings and cams to suit hardware application. 

2. Rim cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised trim 

ring. 

3. Bored or cylindrical lock cylinders with tailpieces as required to suit locks. 

4. Tubular deadlocks and other auxiliary locks. 

5. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be 

flush and be free spinning with matching finishes. 

6. Keyway: Match Facility Standard. 

D. Keying System: Each type of lock and cylinders to be factory keyed.  

1. Supplier shall conduct a "Keying Conference" to define and document keying system 

instructions and requirements.  

2. Furnish factory cut, nickel-silver large bow permanently inscribed with a visual key control 

number as directed by Owner. 

3. Existing System: Field verify and key cylinders to match Owner's existing system. 

E. Key Quantity: Provide the following minimum number of keys: 

1. Change Keys per Cylinder: Two (2)  

2. Master Keys (per Master Key Level/Group): Five (5). 

3. Construction Keys (where required): Ten (10). 

F. Construction Keying: Provide construction master keyed cylinders. 

G. Key Registration List (Bitting List): 

1. Provide keying transcript list to Owner's representative in the proper format for importing 

into key control software. 

2. Provide transcript list in writing or electronic file as directed by the Owner. 

2.4 LOCK AND LATCH STRIKES 

A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with 

curved lip extended to protect frame, finished to match door hardware set, unless otherwise 

indicated, and as follows: 

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 

manufacturer. 

2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim. 

3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated for 

aluminum framing. 
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4. Double-lipped strikes: For locks at double acting doors. Furnish with retractable stop for 

rescue hardware applications.  

B. Standards: Comply with the following: 

1. Strikes for Mortise Locks and Latches: BHMA A156.13. 

2. Strikes for Bored Locks and Latches: BHMA A156.2. 

3. Strikes for Auxiliary Deadlocks: BHMA A156.36. 

4. Dustproof Strikes: BHMA A156.16. 

2.5 CONVENTIONAL EXIT DEVICES 

A. General Requirements: All exit devices specified herein shall meet or exceed the following 

criteria: 

1. At doors not requiring a fire rating, provide devices complying with NFPA 101 and listed 

and labeled for "Panic Hardware" according to UL305. Provide proper fasteners as required 

by manufacturer including sex nuts and bolts at openings specified in the Hardware Sets. 

2. Where exit devices are required on fire rated doors, provide devices complying with NFPA 

80 and with UL labeling indicating "Fire Exit Hardware". Provide devices with the proper 

fasteners for installation as tested and listed by UL. Consult manufacturer’s catalog and 

template book for specific requirements. 

3. Except on fire rated doors, provide exit devices with hex key dogging device to hold the 

pushbar and latch in a retracted position. Provide optional keyed cylinder dogging on 

devices where specified in Hardware Sets. 

4. Devices must fit flat against the door face with no gap that permits unauthorized dogging 

of the push bar. The addition of filler strips is required in any case where the door light 

extends behind the device as in a full glass configuration. 

5. Lever Operating Trim: Where exit devices require lever trim, furnish manufacturer's heavy 

duty escutcheon trim with threaded studs for thru-bolts.  

a. Lock Trim Design: As indicated in Hardware Sets, provide finishes and designs to 

match that of the specified locksets.  

b. Where function of exit device requires a cylinder, provide a cylinder (Rim or 

Mortise) as specified in Hardware Sets. 

6. Vertical Rod Exit Devices: Where surface or concealed vertical rod exit devices are used 

at interior openings, provide as less bottom rod (LBR) unless otherwise indicated. Provide 

dust proof strikes where thermal pins are required to project into the floor. 

7. Narrow Stile Applications: At doors constructed with narrow stiles, or as specified in 

Hardware Sets, provide devices designed for maximum 2” wide stiles. 

8. Dummy Push Bar: Nonfunctioning push bar matching functional push bar. 
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9. Rail Sizing: Provide exit device rails factory sized for proper door width application.  

10. Through Bolt Installation: For exit devices and trim as indicated in Door Hardware Sets. 

B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 Certified 

Products Directory (CPD) listed panic and fire exit hardware devices furnished in the functions 

specified in the Hardware Sets. Exit device latch to be stainless steel, pullman type, with deadlock 

feature. 

1. Manufacturers: 

a. Corbin Russwin Hardware (RU) - ED4000 / ED5000 Series. 

b. Sargent Manufacturing (SA) - 80 Series. 

c. dormakaba Precision (PR) - Apex 2000 Series. 

d. Von Duprin (VD) - 35A/98 XP Series. 

e. Yale (YA) - 6000 Series. 

2.6 DOOR CLOSERS 

A. All door closers specified herein shall meet or exceed the following criteria: 

1. General: Door closers to be from one manufacturer, matching in design and style, with the 

same type door preparations and templates regardless of application or spring size. Closers 

to be non-handed with full sized covers. 

2. Standards: Closers to comply with UL-10C for Positive Pressure Fire Test and be U.L. 

listed for use of fire rated doors. 

3. Size of Units: Comply with manufacturer's written recommendations for sizing of door 

closers depending on size of door, exposure to weather, and anticipated frequency of use. 

Where closers are indicated for doors required to be accessible to the Americans with 

Disabilities Act, provide units complying with ANSI ICC/A117.1. 

4. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated in 

Hardware Sets. 

5. Closers shall not be installed on exterior or corridor side of doors; where possible install 

closers on door for optimum aesthetics.  

6. Closer Accessories: Provide door closer accessories including custom templates, special 

mounting brackets, spacers and drop plates as required for proper installation. Provide 

through-bolt and security type fasteners as specified in the hardware sets. 

B. Door Closers, Surface Mounted (Large Body Cast Iron): ANSI/BHMA A156.4, Grade 1 Certified 

Products Directory (CPD) listed surface mounted, heavy duty door closers with complete spring 

power adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, 

frequency of use, and opening force. Closers to be rack and pinion type, one piece cast iron body 



 

DOOR HARDWARE 
VAI ARCHITECTS 

087100 - 10 

08/12/2022 
 

construction, with adjustable backcheck and separate non-critical valves for closing sweep and 

latch speed control. 

1. Manufacturers: 

a. Corbin Russwin Hardware (RU) - DC8000 Series. 

b. LCN Closers (LC) - 4040XP Series. 

c. Yale (YA) - 5800 Series. 

d. Sargent Manufacturing (SA) - 281 Series. 

2.7 ARCHITECTURAL TRIM 

A. Door Protective Trim 

1. General: Door protective trim units to be of type and design as specified below or in the 

Hardware Sets. 

2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than door 

width (LDW) on stop side of single doors and 1” LDW on stop side of pairs of doors, and 

not more than 1" less than door width on pull side. Coordinate and provide proper width 

and height as required where conflicting hardware dictates. Height to be as specified in the 

Hardware Sets. 

3. Where plates are applied to fire rated doors with the top of the plate more than 16” above 

the bottom of the door, provide plates complying with NFPA 80. Consult manufacturer’s 

catalog and template book for specific requirements for size and applications. 

4. Protection Plates: ANSI/BHMA A156.6 certified protection plates (kick, armor, or mop), 

fabricated from the following: 

a. Stainless Steel: 300 grade, 050-inch thick. 

5. Options and fasteners: Provide manufacturer's designated fastener type as specified in the 

Hardware Sets. Provide countersunk screw holes. 

6. Manufacturers: 

a. Hiawatha, Inc. (HI). 

b. Rockwood (RO). 

c. Trimco (TC). 

2.8 DOOR STOPS AND HOLDERS 

A. General: Door stops and holders to be of type and design as specified below or in the Hardware 

Sets. 
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B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 certified door stops and wall bumpers. 

Provide wall bumpers, either convex or concave types with anchorage as indicated, unless floor 

or other types of door stops are specified in Hardware Sets. Do not mount floor stops where they 

will impede traffic. Where floor or wall bumpers are not appropriate, provide overhead type stops 

and holders. 

1. Manufacturers: 

a. Burns Manufacturing (BU). 

b. Hiawatha, Inc. (HI). 

c. Rockwood (RO). 

2.9 ARCHITECTURAL SEALS 

A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified 

below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and 

provide smoke, light, or sound gasketing on interior doors where indicated. At exterior 

applications provide non-corrosive fasteners and elsewhere where indicated. 

B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by 

a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control 

ratings indicated, based on testing according to UL 1784. 

1. Provide smoke labeled perimeter gasketing at all smoke labeled openings. 

C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a 

testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 

indicated, based on testing according to UL-10C. 

1. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure Fire 

Tests of Door Assemblies, and NPFA 252, Standard Methods of Fire Tests of Door 

Assemblies.  

D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting agency, 

for sound ratings indicated. 

E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily 

replaceable and readily available from stocks maintained by manufacturer. 

F. Manufacturers: 

1. National Guard Products (NG). 

2. Pemko (PE). 

3. Reese Enterprises, Inc. (RE). 
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2.10 FABRICATION 

A. Fasteners: Provide door hardware manufactured to comply with published templates generally 

prepared for machine, wood, and sheet metal screws. Provide screws according to manufacturers 

recognized installation standards for application intended. 

2.11 FINISHES 

A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes 

complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes 

indicated by certain manufacturers for their products. 

B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, 

and other qualities complying with manufacturer's standards, but in no case less than specified by 

referenced standards for the applicable units of hardware 

C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 

protective covering before shipping. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine scheduled openings, with Installer present, for compliance with requirements for 

installation tolerances, labeled fire door assembly construction, wall and floor construction, and 

other conditions affecting performance. 

B. Notify architect of any discrepancies or conflicts between the door schedule, door types, drawings 

and scheduled hardware. Proceed only after such discrepancies or conflicts have been resolved in 

writing. 

3.2 PREPARATION 

A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.  

B. Wood Doors: Comply with ANSI/DHI A115-W series. 

3.3 INSTALLATION 

A. Install each item of mechanical and electromechanical hardware and access control equipment to 

comply with manufacturer's written instructions and according to specifications. 
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1. Installers are to be trained and certified by the manufacturer on the proper installation and 

adjustment of fire, life safety, and security products including: hanging devices; locking 

devices; closing devices; and seals.  

B. Mounting Heights: Mount door hardware units at heights indicated in following applicable 

publications, unless specifically indicated or required to comply with governing regulations: 

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural 

Hardware for Standard Steel Doors and Frames." 

2. DHI TDH-007-20: Installation Guide for Doors and Hardware. 

3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 

"Accessibility Guidelines for Buildings and Facilities." 

4. Provide blocking in drywall partitions where wall stops or other wall mounted hardware is 

located.  

C. Retrofitting: Install door hardware to comply with manufacturer's published templates and written 

instructions. Where cutting and fitting are required to install door hardware onto or into surfaces 

that are later to be painted or finished in another way, coordinate removal, storage, and 

reinstallation of surface protective trim units with finishing work specified in Division 9 Sections. 

Do not install surface-mounted items until finishes have been completed on substrates involved. 

D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with 

requirements specified in Division 7 Section "Joint Sealants." 

E. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. 

Control the handling and installation of hardware items so that the completion of the work will 

not be delayed by hardware losses before and after installation. 

3.4 FIELD QUALITY CONTROL 

A. Field Inspection (Punch Report): Reference Division 01. Produce project punch report for each 

installed door opening indicating compliance with approved submittals and verification hardware 

is properly installed, operating and adjusted. Include list of items to be completed and corrected, 

indicating the reasons or deficiencies causing the Work to be incomplete or rejected. 

1. Organization of List: Include separate Door Opening and Deficiencies and Corrective 

Action Lists organized by Mark, Opening Remarks and Comments, and related Opening 

Images and Video Recordings. 

3.5 ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 

ensure proper operation or function of every unit. Replace units that cannot be adjusted to operate 

as intended. Adjust door control devices to compensate for final operation of heating and 

ventilating equipment and to comply with referenced accessibility requirements. 
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3.6 CLEANING AND PROTECTION 

A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed 

hardware installed on doors during the construction phase. Install any and all hardware at the 

latest possible time frame. 

B. Clean adjacent surfaces soiled by door hardware installation. 

C. Clean operating items as necessary to restore proper finish. Provide final protection and maintain 

conditions that ensure door hardware is without damage or deterioration at time of owner 

occupancy. 

3.7 DEMONSTRATION 

A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 

electromechanical door hardware. 

3.8 DOOR HARDWARE SETS 

A. The hardware sets represent the design intent and direction of the owner and architect. They are 

a guideline only and should not be considered a detailed hardware schedule. Discrepancies, 

conflicting hardware and missing items should be brought to the attention of the architect with 

corrections made prior to the bidding process. Omitted items not included in a hardware set should 

be scheduled with the appropriate additional hardware required for proper application and 

functionality. 

1. Quantities listed are for each pair of doors, or for each single door. 

2. The supplier is responsible for handing and sizing all products. 

3. Where multiple options for a piece of hardware are given in a single line item, the supplier 

shall provide the appropriate application for the opening. 

4. At existing openings with new hardware the supplier shall field inspect existing conditions 

prior to the submittal stage to verify the specified hardware will work as required. Provide 

alternate solutions and proposals as needed. 

B. Manufacturer’s Abbreviations: 

 

      1. MK - McKinney     

      2. YA - Yale     

      3. OT - Other     

      4. RO - Rockwood     

      5. PE - Pemko     
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Hardware Sets 

  

Set: 1.0 

Doors: 102 

  

6 Hinge, Full Mortise TA2714 4-1/2" x 4-1/2" US26D MK 087100  

1 Surface Vert Rod Exit, Storeroom 6170ED LBR AU627F 630 YA 087100  

1 Surface Vert Rod Exit, Exit Only 6170ED LBR EO 630 YA 087100  

1 Cylinder Keyed to Match Existing  OT   

2 Surface Closer w/ Stop 5831 689 YA 087100  

2 Kick Plate K1050 10" x 1" LDW CSK BEV US32D RO 087100  

1 Astragal 18041CNB  PE 087100  

2 Silencer 608-RKW  RO 087100  

  

Set: 2.0 

Doors: 101B 

  

3 Hinge, Full Mortise, Hvy Wt T4A3786 5" x 4-1/2" US26D MK 087100  

1 Rim Exit Device, Storeroom 6100ED AU627F 630 YA 087100  

1 Cylinder Keyed to Match Existing  OT   

1 Surface Closer 5821 689 YA 087100  

1 Kick Plate K1050 10" x 2" LDW CSK BEV US32D RO 087100  

1 Wall Stop 409 US32D RO 087100  

3 Silencer 608-RKW  RO 087100  

  

 

END OF SECTION 087100 
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SECTION 092216 - NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL  

1.3 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.4 SUMMARY 

A. Section Includes: 

1. Non-load-bearing steel framing systems for interior gypsum board assemblies. 
2. Partial height partition bracing. 
3. Suspension systems for interior gypsum ceilings, soffits, and grid systems. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product, including manufacturer’s documentation showing 
framing complies with the requirements for the design loads. 

B. Shop Drawings: For cold-formed metal framing indicated to comply with design loads. 
C. UL Listings: Provide UL listing data for Head of Wall conditions. 

1.6 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For firestop tracks, from ICC-ES. 

PART 2 - PRODUCTS 

2.5 DESIGN REQUIREMENTS: Contractor is responsible for designing metal stud and 

supplemental metal framing used to comply with requirements, including anchorage to 

structural system and necessary modifications to meet specified requirements and maintain 

visual design concepts. 

2.6 PERFORMANCE REQUIREMENTS 

K. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate 

non-load- bearing steel framing, provide materials and construction identical to those 

tested in assembly indicated, according to ASTM E 119 by an independent testing 

agency. 

L. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction 
identical to those tested in assembly indicated, according to ASTM E 90 and classified 
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according to ASTM E 413 by an independent testing agency. 

2.7 FRAMING SYSTEMS 

K. Framing Members, General: Comply with ASTM C 754 for conditions indicated. 

1. Steel Sheet Components: Comply with ASTM C 645 requirements for metal 

unless otherwise indicated. 
2. Protective Coating: ASTM A 653, G40Z120, hot-dip galvanized unless otherwise 

indicated. 

L. Studs and Runners: Comply with ASTM C 645. 

1. Steel Studs and Runners: Minimum base-metal thickness: 

a. 25 gauge unless indicated otherwise on Drawings or below. 
1) Interior Metal Stud/Gypsum Board Assemblies, Typical Locations: 

Withstand lateral loading (air pressure) of 5 psf with deflection limit 

not more than L/240 of partition height. 

2) Interior Meta l Stud/Gypsum Board Assemblies at Atriums, Lobbies, 
Service Corridors, Exit Corridors, Elevator Lobbies, Vertical Shafts, 
and walls receiving plaster veneer: Withstand lateral loading (air 
pressure) of 7.5 psf with deflection limit not more than L/360 of 
partition height. 

3) Interior Metal Stud/Gypsum Board Assemblies at locations with 
Ceramic Tile or Other Hard Surface Finishes: Withstand typical 
lateral loading (air pressure ) with deflection limit not more than 
L/360 of partition height, minimum 20 gauge (.0329” Min. base 

metal thickness) studs (Proprietary equivalent thickness of thinner 
gauge not permitted) at 16 inches on center. 

4) Where wall mounted equipment, woodwork, and casework items are 

indicated or elsewhere as shown on Drawings, provide minimum 20 

gauge (.0329” Min. base metal thickness) studs (Proprietary 

equivalent thickness of thinner gauge not permitted) at 16 inches on 

center. 
5) At jambs of openings provide two minimum 20 gauge (.0329” Min. base 

metal thickness) studs (Proprietary equivalent thickness of thinner gauge 
not permitted). 

6) Ceilings: At ceilings using mold-mildew resistant gypsum framing to be 16 
inches on center.for 5/8” gypsum 

7) Refer to Division 5 for stud framing which is exposed to wind loads and 

for studs carrying heavy vertical loads (cement plaster, manufactured 

stone masonry, stone tile thicker than 3/4 inch, etc.) 

b. Where partition heights exceed stud manufacturer 's recommended spans, 
provide one of the following: 

1) Heavier stud gauge. 
2) Closer stud spacing. 
3) Deeper stud size (space permitting); As approved by Architect. 
4) Above ceiling bracing, anchored to structure above. 

c. Depth: As indicated on Drawings. 
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M. Head Joints: Provide the following at all partitions that extend to underside of structure: 

1. Deflection Track: Steel sheet top runner manufactured to prevent cracking of 

finishes applied to interior partition framing resulting from deflection of structure 

above; in thickness not less than 20 gauge, with 2 1/2" depth legs and in width to 

accommodate depth of studs. 

a. Products: Subject to compliance with requirements, provide the following 

basis of design or approved equivalent: 

1) Dietrich Metal Framing; Max-Track Slotted Deflection Track. 

N. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width 
indicated. 

1. Minimum Base-Metal Thickness: 0.012 inch. 

O. Cold-Rolled Channel Bridging: Steel, 0.053-inch minimum base-metal thickness, with 
minimum 1/2-inch- wide flanges. 

1. Depth: As indicated on Drawings. 

2. Clip Angle: Not less than 1-1/2 by 1-1/2 inches, 0.068-inch- thick, galvanized steel. 

P. Hat-Shaped, Rigid Furring Channels: ASTM C 645. 

1. Minimum Base-Metal Thickness: 0.018 inch. 

2. Depth: 7/8 inch. 

Q. Resilient Furring Channels: 1/2-inch-deep, steel sheet members designed to reduce sound 
transmission. 

1. Configuration: Asymmetrical. 

R. Cold-Rolled Furring Channels: 0.053-inch uncoated-steel thickness, with minimum 1/2-inch-
wide flanges. 

1. Depth: 3/4 inch. 

2. Furring Brackets: Adjustable, corrugated-edge type of stee l sheet with minimum 

uncoated-steel thickness of 0.0312 inch. 

3. Tie Wire: ASTM A 641, Class 1 zinc coating, soft temper, 0.062-inch- diameter 
wire, or double strand of 0.048-inch- diameter wire. 

2.8 SUSPENSION SYSTEMS 

K. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0 62-inch- 

diameter wire, or double strand of 0.048-inch- diameter wire. 
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L. Hanger Attachments to Concrete: 

1. Anchors: Fabricated from corrosion-resistant materials with holes or loops for 
attaching wire hangers and capable of sustaining, without failure, a lo ad equal to 5 
times that imposed by construction as determined by testing according to ASTM E 
488 by an independent testing agency. 

a. Type: Post-installed, expansion anchor. 

2. Powder-Actuated Fasteners: Suitable for application indicated, fabricated from 

corrosion-resistant materials with clips or other devices for attaching hangers of type 

indicated, and capable of sustaining, without failure, a load equal to 10 times that 

imposed by construction as determined by testing according to ASTM E 1190 by an 

independent testing agency. 

M. Wire Hangers: ASTM A 641, Class 1 zinc coating, soft temper, 0.1055 inch diameter. 

N. Carrying Channels:  Cold-rolled, commercial-s teel sheet with a base-metal thickness of 0.053 
inch and 

minimum 1/2-inch- wide flanges, ASTM A653 G40 hot dipped galvanized coating. 

1. Depth: 2-1/2 inches. 

O. Furring Channels (Furring Members): 

1. Cold-Rolled Channels: 0.053-inch uncoated-steel thickness, with minimum 1/2-

inch- wide flanges, 3/4 inch deep. 

2. Hat-Shaped, Rigid Furring Channels: ASTM C 645, 7/8 inch deep. 

a. Minimum Base-Metal Thickness: 0.018 inch. 

3. Resilient Furring Channels: 1/2-inch-deep members designed to reduce sound 
transmission. 

a. Configuration: Asymmetrical. 

P. Grid Suspension System for Gypsum Board Ceilings: ASTM C 645, direct-hung system 
composed of main beams and cross-furring members that interlock. 

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

a. Armstrong World Industries, Inc.; Drywall Grid Systems. 

b. Chicago Metallic Corporation; Drywall Grid System. 

c. USG Corporation; Drywall Suspension System. 

2.9 AUXILIARY MATERIALS 

K. General: Provide auxiliary materials that comply with referenced installation standards. 

1. Fasteners for Metal Framing: Of type, material, size, corrosion resistance, holding 

power, and other properties required to fasten steel members to substrates. 
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L. Isolation Strip at Exterior Walls: Provide the following: 

1. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow 

fastener penetration without foam displacement, 1/8 inch thick, in width to suit 

steel stud size. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal 

frames, cast-in anchors, and structural framing, for compliance with requirements and 

other conditions affecting performance of the Work. 

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

3.2 PREPARATION 

A. Suspended Assemblies: Coordinate installation of suspension systems with installation 

of overhead structure to ensure that inserts and other provisions for anchorages to 

building structure have been installed to receive hangers at spacing required to 

support the Work and that hangers will develop their full strength. 

1. Furnish concrete inserts and other devices indicated to other trades for installation 
in advance of time needed for coordination and construction. 

B. Coordination with Sprayed Fire-Resistive Materials: 

1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or 

ceiling runners (tracks) to surfaces indicated to receive sprayed fire-resistive 

materials. Where offset anchor plates are required, provide continuous plates 

fastened to building structure not more than 24 inches o.c. 

2. After sprayed fire-resistive materials are applied, remove them only to extent 
necessary for installation of non- load-bearing steel framing. Do not reduce 
thickness of fire-resistive materials below that required for fire- resistance ratings 
indicated. Protect adjacent fire-resistive materials from damage. 

3.3 INSTALLATION, GENERAL 

A. Installation Standard: ASTM C 754. 

1. Gypsum Board Assemblies: Also comply with requirements in ASTM C 

840 that apply to framing installation. 

B. Install supplementary framing, and blocking to support fixtures, equipment services, 
heavy trim, grab bars, toilet accessories, furnishings, or similar construction. 

C. Install bracing at terminations in assemblies. 
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D. Do not bridge building control and expansion joints with non-load-bearing steel framing 

members. Frame both sides of joints independently. 

3.4 INSTALLING FRAMED ASSEMBLIES 

1. Install framing system components according to spacings indicated, but not 
greater than spacings required by referenced installation standards for 
assembly types.Single-Layer Application: 16 inches o.c. unless otherwise 
indicated. 

2. Multilayer Application: 16 inches o.c. unless otherwise indicated. 

3. Tile Backing Panels: 16 inches o.c. unless otherwise indicated. 

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at 

exterior walls, install isolation strip between studs and exterior wall. 

C. Install studs so flanges within framing system point in same direction. 

D. Install tracks (runners) at floors and overhead supports. Extend framing full height to 

structural supports or substrates above suspended ceilings except where partitions are 

indicated to terminate at suspended ceilings. Continue framing around ducts penetrating 

partitions above ceiling. 

1. Slip-Type Head Joints: Where framing extends to overhead structural 
supports, install to produce joints at tops of framing systems that prevent 
axial loading of finished assemblies. 

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door 

frames; install runner track section (for cripple studs) at head and secure to 

jamb studs. 

a. Install two studs at each jamb unless otherwise indicated. 

b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-

inch clearance from jamb stud to allow for installation of control joint in 

finished assembly. 

c. Extend jamb studs through suspended ceilings and attach to underside of 
overhead structure, or braced stud track where not extending to overhead 
structure. 

3. Other Framed Openings: Frame openings other than door openings the same as 
required for door openings unless otherwise indicated. Install framing below 
sills of openings to match framing required above door heads. 

4. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-

rated assembly indicated and support closures and to make partitions continuous 

from floor to underside of solid structure. 

a. Firestop Track: Where indicated, install to maintain continuity of fire-
resistance-rated assembly indicated. 
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5. Sound-Rated Partitions: Install framing to comply with sound-rated assembly indicated. 

E. Direct Furring: 

1. Screw to wood framing. 

2. Attach to concrete or masonry with stub nails, screws designed for masonry 

attachment, or powder-driven fasteners spaced 24 inches o.c. 

F. Installation Tolerance: Install each framing member so fastening surfaces vary not more 
than1/8 inch from the plane formed by faces of adjacent framing. 

3.5 INSTALLING SUSPENSION SYSTEMS 

A. Install suspension system components according to spacings indicated, but not greater 

than spacings required by referenced installation standards for assembly types. 

1. Hangers: 48 inches on center. 

2. Carrying Channels (Main Runners): 48 inches on center. 

3. Furring Channels (Furring Members): 16 inches on center. 

B. Isolate suspension systems from building structure where they abut or are 

penetrated by building structure to prevent transfer of loading imposed by 

structural movement. 

C. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within 
ceiling plenum that are not part of supporting structural or suspension system. 

a. Splay hangers only where required to miss obstructions and offset 

resulting horizontal forces by bracing, countersplaying, or other equally 

effective means. 

2. Where width of ducts and other construction within ceiling plenum produces 
hanger spacings that interfere with locations of hangers required to support 
standard suspension system members, install supplemental suspension 
members and hangers in the form of trapezes or equivalent devices. 

a. Size supplemental suspension members and hangers to support ceiling 

loads within performance limits established by referenced installation 

standards. 

3. Wire Hangers: Secure by looping and wire tying, either directly to structures or 
to inserts, eye screws, or other devices and fasteners that are secure and 
appropriate for substrate, and in a manner that will not cause hangers to 
deteriorate or otherwise fail. 

4. Flat Hangers: Secure to structure, including intermediate framing members, by 

attaching to inserts, eye screws, or other devices and fasteners that are secure 
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and appropriate for structure and hanger, and in a manner that will not cause 

hangers to deteriorate or otherwise fail. 

5. Do not attach hangers to steel roof deck. 

6. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger 

inserts that extend through forms. 

7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 

8. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

D. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports. 

E. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension 

systems meet vertical surfaces. Mechanically join main beam and cross-furring members to 

each other and butt-cut to fit into wall track. 

F. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 
feet measured lengthwise on each member that will receive finishes and transversely 
between parallel members that will receive finishes. 

END OF SECTION 092216 
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SECTION 092900 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For the following products: 

1. Trim Accessories: Full-size Sample in 12-inch- long length for each trim accessory indicated. 

1.4 QUALITY ASSURANCE 

A. Mockups: Before beginning gypsum board installation, install mockups of at least 100 sq. ft. in 

surface area to demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Install mockups for the following: 

a. Each level of gypsum board finish indicated for use in exposed locations. 

2. Apply or install final decoration indicated, including painting and wallcoverings, on exposed 

surfaces for review of mockups. 

3. Simulate finished lighting conditions for review of mockups. 

4. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 
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1.5 DELIVERY, STORAGE AND HANDLING 

A. materials inside under cover and keep them dry and protected against weather, condensation, direct 

sunlight, construction traffic, and other potential causes of damage. Stack panels flat and supported 

on risers on a flat platform to prevent sagging. 

1.6 FIELD CONDITIONS 

A. Environmental Limitations: Comply with ASTM C 840 requirements or gypsum board 

manufacturer's written recommendations, whichever are more stringent. 

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, those that are moisture damaged, and those that are mold 

damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 

discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy 

surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. VOC Limits for Adhesives, Sealants, Paints, and Coatings: Meet VOC limits indicated in 

Division 01. 

B. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and 

construction identical to those tested in assembly indicated according to ASTM E 119 by an 

independent testing agency. 

C. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 

to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM 

E 413 by an independent testing agency. 

D. Size: Provide maximum lengths and widths available that will minimize joints in each area and 

that correspond with support system indicated.
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2.2 INTERIOR GYPSUM BOARD 

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

following: 

1. American Gypsum. 

2. CertainTeed Corp. 

3. Georgia-Pacific Gypsum LLC. 

4. Lafarge North America Inc. 

5. National Gypsum Company. 

6. PABCO Gypsum. 

7. USG Corporation. 

B. Gypsum Wallboard: ASTM C 1396/C 1396M. 

1. Thickness: 5/8 inch. 

2. Long Edges: Tapered. 

2.3 SPECIALTY GYPSUM BOARD 

A. Gypsum Board, Type C: ASTM C 1396/C 1396M. Manufactured to have increased fire-resistive 

capability. 

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

a. American Gypsum; Firebloc Type C. 

b. CertainTeed Corp.; CertainTeed Type C Gypsum Board. 

c. Georgia-Pacific Gypsum LLC; Fireguard C. 

d. National Gypsum Company; Gold Bond Fire-Shield C. 

e. USG Corporation; Firecode C Core. 

2. Thickness: As required by fire-resistance-rated assembly indicated on Drawings. 

3. Long Edges: Tapered. 

2.4 TRIM ACCESSORIES 

A. Interior Trim: ASTM C 1047. 

1. Material: Galvanized or aluminum-coated steel sheet or rolled zinc. 

2. Shapes: 

a. Cornerbead. 

b. Bullnose bead. 

c. LC-Bead: J-shaped; exposed long flange receives joint compound. 

d. L-Bead: L-shaped; exposed long flange receives joint compound. 

e. U-Bead: J-shaped; exposed short flange does not receive joint compound. 

f. Expansion (control) joint. 
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B. Aluminum Trim: Extruded accessories of profiles and dimensions indicated. 

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

following: 

a. Fry Reglet Corp. 

b. Gordon, Inc. 

c. Pittcon Industries. 

2. Aluminum: Alloy and temper with not less than the strength and durability properties of 

ASTM B 221, Alloy 6063-T5. 

3. Finish: Corrosion-resistant primer compatible with joint compound and finish materials 

specified. 

2.5 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Board: Paper. 

C. Joint Compound for Interior Gypsum Board: For each coat use formulation that is compatible 

with other compounds applied on previous or for successive coats. 

1. Prefilling: At open joints, rounded or beveled panel edges, and damaged surface areas, use 

setting-type taping compound. 

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and trim 

flanges, use drying- type, all-purpose compound. 

a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat: For second coat, use drying-type, all-purpose compound. 

4. Finish Coat: For third coat, use drying-type, all-purpose compound. 
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2.6 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards and 

manufacturer's written recommendations. 

B. Acoustical Joint Sealant: Manufacturer's standard nonsag, paintable, nonstaining latex sealant 

complying with ASTM C 834. Product effectively reduces airborne sound transmission through 

perimeter joints and openings in building construction as demonstrated by testing representative 

assemblies according to ASTM E 90. 

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

a. Pecora Corporation; AC-20 FTR or AIS-919. 

b. Specified Technologies, Inc.; Smoke N Sound Acoustical Sealant. 

c. USG Corporation; SHEETROCK Acoustical Sealant. 

2. Acoustical joint sealant shall have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer 

present, for compliance with requirements and other conditions affecting performance. 

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 

damaged. 

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

3.2 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 

B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid 

abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels 

not less than one framing member. 

C. Install panels with face side out. Butt panels together for a light contact at edges and ends with 

not more than 1/16 inch of open space between panels. Do not force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where intermediate 

supports or gypsum board back-blocking is provided behind end joints. Do not place tapered 

edges against cut edges or ends. Stagger vertical joints on opposite sides of partitions. Do not 

make joints other than control joints at corners of framed openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum panels. 
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F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, 

etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, 

coverage may be accomplished with scraps of not less than 8 sq. ft. in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 

3. Where partitions intersect structural members projecting below underside of floor/roof 

slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- 

to 3/8-inch- wide joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, 

except floors. 

Provide 1/4- to 1/2-inch- wide spaces at these locations and trim edges with edge trim where edges of panels 

are exposed. Seal joints between edges and abutting structural surfaces with acoustical sealant. 

H. STC-Rated Assemblies: Seal construction at perimeters, behind control joints, and at openings 

and penetrations with a continuous bead of acoustical sealant. Install acoustical sealant at both 

faces of partitions at perimeters and through penetrations. Comply with ASTM C 919 and with 

manufacturer's written recommendations for locating edge trim and closing off sound-flanking 

paths around or through assemblies, including sealing partitions above acoustical ceilings. 

I. Install sound attenuation blankets before installing gypsum panels unless blankets are readily 

installed after panels have been installed on one side. 

3.3 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Wallboard Type: As indicated on Drawings. 

2. Type X: Vertical surfaces unless otherwise indicated. 

3. Flexible Type: Apply in double layer at curved assemblies. 

4. Ceiling Type: Ceiling surfaces. 

5. Abuse-Resistant Type: As indicated on Drawings. 

6. Glass-Mat Interior Type: Behind wall tile except where tile backer board is scheduled. 

7. Acoustically Enhanced Type: As indicated on Drawings. 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent 

possible and at right angles to framing unless otherwise indicated. 

2. On partitions/walls, apply gypsum panels vertically (parallel to framing) unless otherwise 

indicated or required by fire-resistance-rated assembly, and minimize end joints. 

a. Stagger abutting end joints not less than one framing member in alternate courses of 

panels. 

b. At stairwells and other high walls, install panels horizontally unless otherwise 

indicated or required by fire-resistance-rated assembly. 
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3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end 

joints. Locate edge joints over furring members. 

4. Fastening Methods: Apply gypsum panels to supports with steel drill screws. 

C. Multilayer Application: 

1. On ceilings, apply gypsum board indicated for base layers before applying base layers on 

walls/partitions; apply face layers in same sequence. Apply base layers at right angles to 

framing members and offset face- layer joints one framing member, 16 inches minimum, 

from parallel base-layer joints, unless otherwise indicated or required by fire-resistance-

rated assembly. 

2. On partitions/walls, apply gypsum board indicated for base layers and face layers vertically 

(parallel to framing) with joints of base layers located over stud or furring member and 

face-layer joints offset at least one stud or furring member with base-layer joints, unless 

otherwise indicated or required by fire-resistance-rated assembly. Stagger joints on 

opposite sides of partitions. 

3. On Z-furring members, apply base layer vertically (parallel to framing) and face layer 

either vertically (parallel to framing) or horizontally (perpendicular to framing) with 

vertical joints offset at least one furring member. Locate edge joints of base layer over 

furring members. 

4. Fastening Methods: Fasten base layers and face layers separately to supports with screws. 

3.4 INSTALLING TRIM ACCESSORIES 

A. General: For trim with back flanges intended for fasteners, attach to framing with same fasteners 

used for panels. Otherwise, attach trim according to manufacturer's written instructions. 

B. Control Joints: Install control joints at locations indicated on Drawings, according to ASTM C 

840 and in specific locations approved by Architect for visual effect, and as follows: 

1. Wall: Control joints shall be installed where a wall or partition runs in an uninterrupted 

straight plane exceeding 30 linear feet, or 900 sq ft. 

2. Ceiling with Perimeter Relief: Control joints in interior ceilings with perimeter relief shall 

be installed so that linear dimensions between control joints do not exceed 50 ft or 2500 

sq. ft 

3. Ceiling, without Perimeter Relief: Control joints in interior ceilings without perimeter 

relief shall be installed so that linear dimensions between control joints do not exceed 30 

ft 

C. Interior Trim: Install in the following locations: 

1. Cornerbead: Use at outside corners unless otherwise indicated. 

2. Bullnose Bead: Use where indicated. 

3. LC-Bead: Use at exposed panel edges. 

4. L-Bead: Use where indicated. 

5. U-Bead: Use where indicated. 
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D. Aluminum Trim: Install in locations indicated on Drawings. 

3.5 FINISHING GYPSUM BOARD 

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 

fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for 

decoration. Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 

intended to receive tape. 

D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to ASTM C 

840: 

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated. 

2. Level 2: Panels that are substrate for tile and where indicated on Drawings. 

3. Level 3: Beneath wallcoverings. 

4. Level 4: Finished Walls 

a. Primer and its application to surfaces are specified in Section 099100 "Painting." 

5. Level 5: Where indicated on Drawings. 

3.6 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other 

non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged during drywall 

application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, construction, 

and other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 

discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy 

surface contamination and discoloration. 

END OF SECTION 092900 
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SECTION 095000 – ACOUSTICAL PANEL CEILINGS 

 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Section Includes 

1. Drawings and general conditions of Contract, including General and Supplementary 

Conditions and Division 01 Specification sections apply to work of this section 

1.2 SUMMARY 

A. Section Includes 

1. Acoustical ceiling panels 

2. Exposed grid suspension system 

3. Wire hangers, fasteners, main runners, cross tees, and wall angle moldings 

4. Perimeter Trim 

B. Related Sections: 

1. Divisions 23 - HVAC Air Distribution 

2. Division 26 - Electrical  

1.3 REFERENCES 

A. American Society for Testing and Materials (ASTM): 

1. ASTM A 1008 Standard Specification for Steel, Sheet, Cold Rolled, Carbon, Structural, 

High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability 

2. ASTM A 641 Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire 

3. ASTM A 653 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) by the 

Hot-Dip Process  

4. ASTM C 423 Sound Absorption and Sound Absorption Coefficients by the 

Reverberation Room Method 

5. ASTM C 635 Standard Specification for Metal Suspension Systems for Acoustical Tile 

and Lay-in Panel Ceilings 

6. ASTM C 636 Recommended Practice for Installation of Metal Ceiling Suspension 

Systems for Acoustical Tile and Lay-in Panels 

7. ASTM D 3273 Standard Test Method for Resistance to Growth of Mold on the Surface 

of Interior Coatings in an Environmental Chamber  

8. ASTM E 84 Standard Test Method for Surface Burning Characteristics of Building 

Materials 

9. ASTM E 580 Installation of Metal Suspension Systems in Areas Requiring Moderate 

Seismic Restraint 

10. ASTM E 1111 Standard Test Method for Measuring the Interzone Attenuation of 

Ceilings Systems 
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11. ASTM E 1414 Standard Test Method for Airborne Sound Attenuation Between Rooms 

Sharing a Common Ceiling Plenum  

12. ASTM E 1264 Classification for Acoustical Ceiling Products 

B. International Building Code 

C. ASHRAE Standard 62 1 2004 Ventilation for Acceptable Indoor Air Quality 

D. NFPA 70 National Electrical Code 

E. ASCE 7 American Society of Civil Engineers, Minimum Design Loads for Buildings and Other 

Structures 

1.4 SYSTEM DESCRIPTION  

A. Continuous/Wall-to-Wall 

1.5 SUBMITTALS 

A. Product Data: Submit manufacturer's technical data for each type of acoustical ceiling unit and 

suspension system required. 

B. Samples: Minimum 6 inch x 6 inch samples of specified acoustical panel; 8 inch long samples 

of exposed wall molding and suspension system, including main runner and 4 foot cross tees. 

C. Shop Drawings: Layout and details of acoustical ceilings show locations of items that are to be 

coordinated with, or supported by the ceilings. 

D. Certifications: Manufacturer's certifications that products comply with specified requirements, 

including laboratory reports showing compliance with specified tests and standards.  For 

acoustical performance, each carton of material must carry an approved independent laboratory 

classification of NRC, CAC, and AC. 

E. If the material supplied by the acoustical subcontractor does not have an Underwriter's 

Laboratory classification of acoustical performance on every carton, subcontractor shall be 

required to send material from every production run appearing on the job to an independent or 

NVLAP approved laboratory for testing, at the architect's or owner's discretion.  All products 

not conforming to manufacturer's current published values must be removed, disposed of and 

replaced with complying product at the expense of the Contractor performing the work. 

1.6 QUALITY ASSURANCE 

A. Single-Source Responsibility: Provide acoustical panel units and grid components by a single 

manufacturer. 

B. Fire Performance Characteristics: Identify acoustical ceiling components with appropriate 

markings of applicable testing and inspecting organization. 

1. Surface Burning Characteristics:  As follows, tested per ASTM E 84 and complying with 

ASTM E 1264 Classification. 

C. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 

aesthetic effects, and to set quality standards for materials and execution. 

1. Build mockup of typical ceiling area as shown as Directed by Architect. 

2. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 



 

ACOUSTICAL PANEL CEILINGS 

VAI ARCHITECTS 

095000 - 3 

08/12/2022 
 

   

D. Coordination of Work: Coordinate acoustical ceiling work with installers of related work 

including, but not limited to building insulation, gypsum board, light fixtures, mechanical 

systems, electrical systems, and sprinklers. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Deliver acoustical ceiling units to project site in original, unopened packages and store them in 

a fully enclosed space where they will be protected against damage from moisture, direct 

sunlight, surface contamination, and other causes. 

B. Before installing acoustical ceiling units, permit them to reach room temperature and a 

stabilized moisture content. 

C. Handle acoustical ceiling units carefully to avoid chipping edges or damaged units in any way. 

1.8 PROJECT CONDITIONS 

A. Space Enclosure: 

1. Standard Ceilings: Do not install interior ceilings until space is enclosed and 

weatherproof; wet work in place is completed and nominally dry; work above ceilings is 

complete; and ambient conditions of temperature and humidity are continuously 

maintained at values near those intended for final occupancy.  Building areas to receive 

ceilings shall be free of construction dust and debris. 

1.9 WARRANTY 

A. Acoustical Panel: Submit a written warranty executed by the manufacturer, agreeing to repair or 

replace panels that fail within the warranty period.  Failures include, but are not limited to the 

following: 

1. Acoustical ceiling panels:  Sagging and warping 

2. Grid System:  Rusting and manufacturer's defects 

B. Warranty Period: 

1. Ceiling System: Thirty (30) years from date of substantial completion  

C. The Warranty shall not deprive the Owner of other rights the Owner may have under other 

provisions of the Contract Documents and will be in addition to and run concurrent with other 

warranties made by the Contractor under the requirements of the Contract Documents. 

1.10 MAINTENANCE 

A. Extra Materials: Deliver extra materials to Owner. Furnish extra materials described below that 

match products installed. Packaged with protective covering for storage and identified with 

appropriate labels. 

1. Acoustical Panel Ceiling Units:  Furnish quality of full-size units equal to 5.0 percent of 

amount installed. 

2. Exposed Suspension System Components:  Furnish quantity of each exposed suspension 

component equal to 2.0 percent of amount installed. 
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1.11 DELIVERY, STORAGE, AND HANDLING 

A. Deliver acoustical panels, suspension-system components, and accessories to Project site in 

original, unopened packages and store them in a fully enclosed, conditioned space where they 

are protected against damage from moisture, humidity, temperature extremes, direct sunlight, 

surface contamination, and other causes. 

B. Handle acoustical panels, suspension-system components, and accessories carefully to avoid 

damaging units and finishes in any way. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis of Design: Ultima HealthZone AirAssure by Armstrong World Industries, Inc. 

B. May be substituted if a manufacturer is approved equal, and meets or exceeds basis of design 

criteria. 

 

2.2 ACOUSTICAL PANELS, GENERAL 

A. Source Limitations: Obtain each type of acoustical ceiling panels and supporting suspension 

system from single source from single manufacturer. 

B. Acoustical Panel Standard: Provide manufacturer's standard pans of configuration indicated that 

comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, 

and light reflectances unless otherwise indicated.  

1. Mounting Method for Measuring NRC: Type E-400; plenum mounting in which face of 

test specimen is 15-3/4 inches away from test surface according to ASTM E 795. 

C. Sheet Metal Characteristics: For metal components exposed to view in the completed Work, 

provide materials with smooth, flat surfaces without blemishes. Do not use materials with 

exposed pitting, seam marks, roller marks, roughness, stains, or discolorations.  

1. Aluminum Sheet: Rolled aluminum sheet, complying with ASTM B 209; alloy and 

temper recommended by aluminum producer and finisher for type of use and finish 

indicated.  
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2.3 ACOUSTICAL PANELS FOR ACOUSTICAL PANEL CEILING  

A. Basis of Design:  Armstrong World Industries, Inc. Ultima HealthZone AirAssure – 1959 

B. May be substituted if a manufacturer is approved equal, and meets or exceeds basis of design 

criteria. 

C. Basis of Design:  Acoustical Panels Type APC-1  

1. Surface Texture:  Fine 

2. Composition:  Mineral Fiber 

3. Color: White 

4. Size:  24 in x 48 in 

5. Edge Profile:  Square Lay-in 

6. Air Leakage:  0.27 CFM/FT² 

7. Noise Reduction Coefficient NRC ASTM C 423 Classified w/ UL label on product 

carton 0.70 

8. Ceiling Attenuation Class CAC ASTM C 1414 Classified w/ UL label on product carton 

40  

9. Flame Spread:  ASTM E 1264; Class A (UL) 

10. Light Reflectance (LR) White Panel:  ASTM E 1477; 0.86 

11. Dimensional Stability: HumiGuard Plus 

12. Recycle Content: Up to 76% total recycled content. Pre-consumer and Post-consumer 

(Post-industrial). 

13. Material Ingredient Transparency: Health Product Declaration (HPD); Declare Label 

14. Life Cycle Assessment: Third Party Certified Environment Product Declaration (EPD) 
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2.4 METAL SUSPENSION SYSTEMS, GENERAL 

A. Basis of Design:  Prelude XL (15/16 in) Dimensional Tee as manufactured by Armstrong 

World Industries  

B. Suspension Systems: Main beams and cross tees, base metal and end detail, fabricated from 

commercial quality hot dipped galvanized steel complying with ASTM A 653.  Main beams 

and cross tees are double-web steel construction exposed flange design.  Exposed surface 

chemically cleansed, capping prefinished galvanized steel in baked polyester paint.  Main 

beams and cross tees shall have rotary stitching. 

 1.  Structural Classification:  Intermediate Duty 

 2.  Color: White and match the actual color of the selected ceiling tile, unless noted otherwise. 

 3.  Sustainability: Environmental Product Declaration (EPD) 

 4.  Basis of Design: Prelude XL (15/16 in) Dimensional Tee as manufactured by Armstrong 

World Industries  

       Attachment Devices: Size for 5 times the design load indicated in ASTM C 635/C 635M, Table 1, 

Direct Hung, unless otherwise indicated. 

C. Wire Hangers, Braces, and Ties: Provide wires complying with the following requirements: 

1. Zinc-Coated, Carbon-Steel Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft 

temper. 

2. Size: Select wire diameter so its stress at 3 times the hanger design load indicated in 

ASTM C 635/C 635M, Table 1, Direct Hung, is less than yield stress of wire, but provide 

not less than 0.106-inch- diameter wire. 

D. Edge Moldings and Trim: 

1. 7800HRC - 12ft Hemmed Angle Molding as selected by design professional.  

E. Accessories:  

1. 1350 AirAsure Sealing Tape 

2. 442 Vector Hold Down Clips  

2.5 GENERAL FINISH REQUIREMENTS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 

Variations in appearance of adjoining components are acceptable if they are within the range of 

approved Samples and are assembled or installed to minimize contrast. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Do not proceed with installation until all wet work such as concrete, terrazzo, plastering and 

painting has been completed and thoroughly dried out, unless expressly permitted by 

manufacturer's printed recommendations.   

3.2 PREPARATION 

A. Measure each ceiling area and establish layout of acoustical units to balance border widths at 

opposite edges of each ceiling.  Avoid use of less than half width units at borders, and comply 

with reflected ceiling plans.  Coordinate panel layout with mechanical and electrical fixtures. 

B. Coordination: Furnish layouts for preset inserts, clips, and other ceiling anchors whose 

installation is specified in other sections. 

1. Furnish concrete inserts and similar devices to other trades for installation well in 

advance of time needed for coordination of other work. 

3.3 INSTALLATION 

A. Follow manufacturer installation instructions 

B. Install suspension system and panels in accordance with the manufacturer's instructions, and in 

compliance with ASTM C 636 and with the authorities having jurisdiction. 

C. Install wall moldings at intersection of suspended ceiling and vertical surfaces.  Miter corners 

where wall moldings intersect or install corner caps. 

D. For reveal edge panels:  Cut and reveal or rabbet edges of ceiling panels at border areas and 

vertical surfaces. 

E. Suspend ceiling hangers from building's structural members and as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 

plenum that are not part of supporting structure or of ceiling suspension system. 

2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces 

by bracing, countersplaying, or other equally effective means. 

3. Splay hangers only where required to miss obstructions; offset resulting horizontal forces 

by bracing, countersplaying, or other equally effective means. 

4. Where width of ducts and other construction within ceiling plenum produces hanger 

spacings that interfere with location of hangers at spacings required to support standard 

suspension system members, install supplemental suspension members and hangers in 

form of trapezes or equivalent devices. 

5. Secure wire hangers to ceiling suspension members and to supports above with a 

minimum of three tight turns.  Connect hangers directly either to structures or to inserts, 

eye screws, or other devices that are secure and appropriate for substrate and that will not 

deteriorate or otherwise fail due to age, corrosion, or elevated temperatures. 

6. Secure flat, angle, channel, and rod hangers to structure, including intermediate framing 

members, by attaching to inserts, eye screws, or other devices that are secure and 

appropriate for both structure to which hangers are attached and type of hanger involved.  

Install hangers in a manner that will not cause them to deteriorate or fail due to age, 

corrosion, or elevated temperatures. 

7. Do not support ceilings directly from permanent metal forms or floor deck.  Fasten 

hangers to cast-in-place hanger inserts, post-installed mechanical or adhesive anchors, or 

power-actuated fasteners that extend through forms into concrete. 
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8. When steel framing does not permit installation of hanger wires at spacing required, 

install carrying channels or other supplemental support for attachment of hanger wires. 

F. Install acoustical ceiling panels in coordination with suspended system, with edges resting on 

flanges of main runner and cross tees.  Cut and fit panels neatly against abutting surfaces.  

Support edges by wall moldings. 

3.4 ADJUSTING AND CLEANING 

A. Replace damaged and broken panels. 

B. Clean exposed surfaces of ceilings panels, including trim, edge moldings, and suspension 

members. Comply with manufacturer's instructions for cleaning and touch up of minor finish 

damage. Remove and replace work that cannot be successfully cleaned and repaired to 

permanently eliminate evidence of damage. 

 

END OF SECTION 095000 
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SECTION 096513 - RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.3 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 01 Specification Sections, apply to this Section. 

1.4 SUMMARY 

A. Section Includes: 

1. Resilient base. 

2. Resilient molding accessories. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified, not less than 12 inches 

long. 

C. Samples for Initial Selection: For each type of product indicated. 

D. Samples for Verification: For each type of product indicated and for each color, texture, and pattern 

required in manufacturer's standard-size Samples, but not less than 12 inches long. 

E. Product Schedule: For resilient base and accessory products. Use same designations indicated on 

Drawings. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective covering 

for storage and identified with labels describing contents. 

1. Furnish not less than 10 linear feet for every 500 linear feet or fraction thereof, of each type, 

color, pattern, and size of resilient product installed. 

1.7 QUALITY ASSURANCE 

A. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate 

aesthetic effects and set quality standards for materials and execution. 

1. Coordinate mockups in this Section with mockups specified in other Sections. 
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1.8 DELIVERY, STORAGE, AND HANDLING 

A.  Store resilient products and installation materials in dry spaces protected from the weather, with 

ambient temperatures maintained within range recommended by manufacturer, but not less than 

50 deg F or more than 90 deg F. 

1.9 FIELD CONDITIONS 

A.  Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 

deg F or more than 95 deg F, in spaces to receive resilient products during the following time 

periods: 

1. 48 hours before installation. 

2. During installation. 

3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures within range 

recommended by manufacturer, but not less than 55 deg F or more than 95 deg F. 

C. Install resilient products after other finishing operations, including painting, have been completed. 

PART 2 - PRODUCTS 

2.1 THERMOSET-RUBBER BASE 

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

following: 

1. Burke Mercer Flooring Products, Division of Burke Industries Inc. 

2. Flexco. 

3. Roppe Corporation, USA. 

B. Product Standard: ASTM F 1861, Type TS (rubber, vulcanized thermoset), Group I (solid, 

homogeneous). 

1. Style and Location: 

a. Style A, Straight: Provide in areas with carpet. 

b. Style B, Cove: Provide in areas with resilient flooring. 

c. Style C, Butt to: Provide in areas indicated. 

C. Thickness:  0.125 inch. 

D. Height:  As scheduled. 

E. Lengths: Coils in manufacturer's standard length. 
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F. Outside Corners: Job formed. 

G. Inside Corners: Job formed. 

H. Colors: As scheduled. 

2.2 RUBBER MOLDING ACCESSORY 

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

following: 

1. Roppe Corporation, USA. 

2. VPI, LLC, Floor Products Division. 

B. Description: Rubber nosing for carpet and resilient flooring. 

C. Profile and Dimensions: As indicated. 

D. Locations: Provide rubber molding accessories in areas indicated. 

E. Colors and Patterns: As scheduled. 

2.3 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland cement based or 

blended hydraulic-cement- based formulation provided or approved by resilient-product 

manufacturer for applications indicated. 

B. Adhesives: Water-resistant type recommended by resilient-product manufacturer for resilient 

products and substrate conditions indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum 

moisture content and other conditions affecting performance of the Work. 

1. Verify that finishes of substrates comply with tolerances and other requirements specified 

in other Sections and that substrates are free of cracks, ridges, depressions, scale, and 

foreign deposits that might interfere with adhesion of resilient products. 

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

1. Installation of resilient products indicates acceptance of surfaces and conditions. 
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3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient 

products. 

B. Concrete Substrates for Resilient Stair Accessories: Prepare horizontal surfaces according to 

ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by 

manufacturer. Do not use solvents. 

3. Alkalinity and Adhesion Testing: Perform tests recommended by manufacturer.  Proceed 

with installation only after substrate alkalinity falls within range on pH scale recommended 

by manufacturer in writing, but not less than 5 or more than 9 pH. 

4. Moisture Testing: Proceed with installation only after substrates pass testing according to 

manufacturer's written recommendations, but not less stringent than the following: 

a. Perform anhydrous calcium chloride test according to ASTM F 1869. Proceed with 

installation only after substrates have maximum moisture-vapor-emission rate of 3 lb 

of water/1000 sq. ft. in 24 hours. 

b. Perform relative humidity test using in situ probes according to ASTM F 2170. Proceed 

with installation only after substrates have maximum 75 percent relative humidity 

level. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound; 

remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install resilient products until they are the same temperature as the space where they are 

to be installed. 

1. At least 48 hours in advance of installation, move resilient products and installation 

materials into spaces where they will be installed. 

E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 

products. 

3.3 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 

permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths as long as practical without gaps at seams and with tops of adjacent 

pieces aligned. 

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in continuous 

contact with horizontal and vertical substrates. 
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E. Do not stretch resilient base during installation. 

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient 

base with manufacturer's recommended adhesive filler material. 

3.4 RESILIENT ACCESSORY INSTALLATION 

A.  Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Molding Accessories: Butt to adjacent materials and tightly adhere to substrates 

throughout length of each piece. Install reducer strips at edges of floor covering that would 

otherwise be exposed. 

3.5 CLEANING AND PROTECTION 

A.  Comply with manufacturer's written instructions for cleaning and protecting resilient products. 

Perform the following operations immediately after completing resilient-product installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 

2. Sweep and vacuum horizontal surfaces thoroughly. 

3. Damp-mop horizontal surfaces to remove marks and soil. 

C. Protect resilient products from mars, marks, indentations, and other damage from construction 

operations and placement of equipment and fixtures during remainder of construction period. 

D. Cover resilient products subject to wear and foot traffic until Substantial Completion. 

END OF SECTION 260500 
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SECTION 099100 - PAINTING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Related Documents: General and Supplementary Conditions of the Contract, Division 01 are 

applicable to this Section. 

B. Section Includes: 

1. Complete interior and exterior surface preparation and finishing for field application of 

latex based coatings, and requirements for field finishing mechanical and electrical equip-

ment. 

2. Examine specifications for various other trades and their provisions regarding their paint-

ing. Surfaces that are left unfinished by other sections of the specifications shall be 

painted or finished as a part of this Section. 

3. Colors, including deep tones, will be selected by the Architect. Number of colors to be 

used on job will be determined by Architect. 

1.2 SURFACES NOT TO RECEIVE FIELD FINISHING 

A. Do not paint copper, bronze, chrome plated items, nickel, stainless steel, Monel metal, lead, 

face brick, prefinished wall, ceiling, and floor coverings, items with factory applied final finish 

(except where exposed on roofs and in finished spaces), elevator shafts, crawl spaces, chases, 

and plenums above suspended ceilings unless otherwise specified or scheduled. 

1.3 DEFINITIONS 

A. Conform to ASTM D16 for interpretation of terms used in this Section. 

1.4 QUALITY ASSURANCE 

A. Product Manufacturer: Company specializing in manufacturing quality paint and finish products 

with 3 years experience. 

B. Applicator: Company specializing in commercial painting and finishing with 2 years experi-

ence. 

C. Product Labels: Include manufacturer's name, type of paint, stock number, color and label anal-

ysis on label of containers. 
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1.5 REGULATORY REQUIREMENTS 

A. Conform to applicable building code for flame spread/fuel contribution/smoke development rat-

ing requirements for finishes. 

B. Comply with applicable city, county, state, and federal requirements and ordinances regarding 

maximum VOC (Volatile Organic Compound) content of all coatings. 

1.6 TESTS 

A. Provide periodic testing with Wet Film Thickness gage to verify that proper thickness of finish 

coatings are being applied. 

1.7 SUBMITTALS 

A. Submit product data per Division 1 requirements. 

B. Provide product data describing physical performance criteria and composition on all finishing 

products. 

C. Submit color selection samples per Division 1 requirements. 

D. Submit 2 samples, 12 by 12 inches in size illustrating range of colors and textures selected for 

each surface finishing product scheduled. 

E. Submit manufacturer's application instructions per Division 1 requirements. 

F. Sustainable Submittals: 

1. Submit certification from manufacturer of coatings listing all products proposed for each. 

Certify that each product meets current applicable regulations and ordinances regarding 

maximum VOC content. 

2. Product Data for paints or coatings, documentation indicating that product contains no 

urea formaldehyde or lead. 

1.8 FIELD SAMPLES 

A. Provide field samples per Division 1 requirements. 

B. Provide field sample panel, 96 inches long by 96 inches wide, illustrating each coating color, 

texture, and finish intended for use. 

C. Locate where directed. 

D. Accepted sample may remain as part of the Work. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver products to site per Division 1 requirements. 

B. Store and protect products per Division 1 requirements. 

C. Deliver products to site in sealed and labeled containers; inspect to verify acceptance. 

D. Container labeling to include manufacturer's name, type of paint, brand name, brand code, cov-

erage, surface preparation, drying time, cleanup, color designation, and instructions for mixing 

and reducing. 

E. Store paint materials at minimum ambient temperature of 45 degrees F and a maximum of 90 

degrees F, in well ventilated area, unless required otherwise by manufacturer's instructions. 

F. Take precautionary measures to prevent fire hazards and spontaneous combustion. 

1.10 ENVIRONMENTAL REQUIREMENTS 

A. Do not apply materials when surface and ambient temperatures are outside the ranges required 

by paint manufacturer. 

B. Provide continuous ventilation and heating facilities to maintain surface and ambient tempera-

tures above 45 degrees F for 24 hours before, during, and 48 hours after application of finishes, 

unless required otherwise by manufacturer's instructions. 

C. Do not apply exterior coatings during rain or snow, or when relative humidity is above 75 per-

cent, unless required otherwise by manufacturer's instructions. 

D. Minimum Application Temperatures for Latex Paints: 45 degrees F for interiors; 50 degrees F 

for exterior; unless required otherwise by manufacturer's instructions. 

E. Minimum Application Temperature for Varnish and Finishes: 65 degrees F for interior or exte-

rior, unless required otherwise by manufacturer's instructions. 

F. Provide lighting level of 80 ft candles measured mid- height at substrate surface. 

1.11 EXTRA STOCK 

A. Provide a 5 gallon container of each color to Owner. 

B. Label each container with color, color number, texture, and room locations, in addition to the 

manufacturer's label. 

C. Furnish per Division 1 requirements. 
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1.12 SCAFFOLDS AND PROTECTION 

A. Provide adequate safe ladders, scaffolds, and stages necessary to complete work. 

B. Protect completed finish and paint work, and protect adjacent finish surfaces from paint splatter, 

spills and stains. Use adequate drop cloths and masking procedures during progress of work. 

1.13 PRECAUTIONS 

A. Do not store paints, oils, thinners and other flammable items inside the building and shall be 

stored in approved containers when not in actual use during the painting job. The fire hazard 

shall be kept at a minimum. 

B. Precaution shall be taken to protect the public and construction workers during the progress of 

the work. 

C. Furnish a temporary fire extinguisher of suitable chemicals and capacity, located near flamma-

ble materials. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Acceptable Manufacturers: Subject to compliance with requirements indicated, provide prod-

ucts of one of the following: 

1. Sherwin-Williams. 

2. Benjamin Moore. 

3. Glidden 

4. P.P.G. Industries. 

5. ICI Dulux. 

B. Materials selected for coating systems for each type surface shall be product of a single manu-

facturer unless otherwise specified. Secondary products such as linseed oil, turpentine and shel-

lacs shall be first quality products of a reputable manufacturer. 

C. Products specified in Schedule are those of Glidden Professional as a standard of quality unless 

otherwise noted. 

2.2 MATERIALS 

A. Coatings: Ready mixed. Process pigments to a soft paste consistency, capable of being readily 

and uniformly dispersed to a homogeneous coating with good flow and brushing properties; ca-

pable of drying or curing free of streaks or sags. 

B. Accessory Materials: Linseed oil, shellac, turpentine, paint thinners and other materials not spe-

cifically indicated but required to achieve the finishes specified, of commercial quality. 

C. Patching Materials: Latex filler. 
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2.3 FINISHES 

A. Color and Sheen: As scheduled. 

2.4 INTERIOR PAINT SCHEDULE 

A. Drywall (Gypsum): 

1. Acrylic Latex: 

a. Sherwin-Williams: 1 coat High Build Latex Primer B28W8601, 2 coats Sherwin-

Williams ProMar 200 Zero VOC. 

b. Epoxy (at high humidity areas): 

c. Sherwin Williams: 1 coat ProMar 200 Zero VOC, eggshell, 2 coats Pro Industrial 

Water Based Catalyzed Epoxy Eg-Shel, B73-300 Series 

B. Wood Paneling, Trim, Doors, Cabinets: 

1. Acrylic Latex: (At locations scheduled to be painted) 

a. Sherwin-Williams: 1 coat Premium Wall & Wood Primer B28W8111, 2 coats 

Sherwin- Williams ProMar 200 Zero VOC. 

2. Water-Based Varnish: (At locations to receive clear or stained finish) 

a. Sherwin-Williams: 1 coat Wood Classics Oil Stain A49-200 Series, 2 coats Sher-

win-Williams Wood Classics Waterborne Polyurethane Varnish A68 Series. 

3. Shop Primed Ferrous Metal: 

4. High Performance Coating, Epoxy: 

a. Sherwin-Williams: 1 coat Waterbased Tile Clad Epoxy Primer, B73A200, 2 coats 

Sherwin- Williams Waterbased Tile Clad Finish B73-100 Series. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify that surfaces and substrate conditions are ready to receive work as instructed by the 

product manufacturer. 

B. Examine surfaces scheduled to be finished prior to commencement of work. Report to Architect 

any condition that may potentially affect proper application. 

 

 

 



PAINTING 
VAI ARCHITECTS 

099100 - 6 

08/12/2022 

 

C. Measure moisture content of surfaces using an electronic moisture meter. Do not apply finishes 

unless moisture content of surfaces are below the following maximums 

1. Plaster and Gypsum Wallboard: 12 percent. 

2. Masonry, Concrete, and Concrete Unit Masonry: 12 percent. 

3. Interior Located Wood: 15 percent, measured in accordance with ASTM D2016. 

4. Exterior Located Wood: 15 percent, measured in accordance with ASTM D2016. 

5. Concrete Floors: 8 percent. 

D. Test shop applied primers for compatibility with subsequent cover materials. 

E. Beginning of installation means acceptance of existing surfaces and substrate. 

3.2 PREPARATION 

A. Remove electrical plates, hardware, light fixture trim, and fittings prior to preparing surfaces or 

finishing. 

B. Correct minor defects and clean surfaces which affect work of this Section. Remove existing 

coatings which exhibit loose surface defects. 

C. Shellac and seal marks which may bleed through surface finishes. 

D. Impervious Surfaces: Remove mildew by scrubbing with solution of tri-sodium phosphate and 

bleach. Rinse with clean water and allow surface to dry. 

E. Aluminum Surfaces Scheduled for Paint Finish: Remove surface contamination by steam or 

high pressure water. Remove oxidation with acid etch and solvent washing. Apply etching pri-

mer immediately following cleaning. 

F. Insulated Coverings: Remove dirt, grease, and oil from canvas and cotton. 

G. Concrete Floors: Remove contamination, acid etch, and rinse floors with clear water. Verify re-

quired acid- alkali balance is achieved. Allow to dry. 

H. Gypsum Board Surfaces: Latex fill minor defects. Spot prime defects after repair. 

I. Galvanized Surfaces: Remove surface contamination and oils and wash with solvent. Apply 

coat of etching primer. 

J. Concrete and Unit Masonry Surfaces Scheduled to Receive Paint Finish: Remove dirt, loose 

mortar, scale, salt or alkali powder, and other foreign matter. Remove oil and grease with a so-

lution of tri-sodium phosphate; rinse well and allow to dry. Remove stains caused by weather-

ing of corroding metals with a solution of sodium metasilicate after thoroughly wetting with wa-

ter. Allow to dry. 

K. Plaster Surfaces: Fill hairline cracks, small holes, and imperfections with latex patching plaster. 

Make smooth and flush with adjacent surfaces. Wash and neutralize high alkali surfaces. 
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L. Uncoated Steel and Iron Surfaces: Remove grease, scale, dirt, and rust. Where heavy coatings of 

scale are evident, remove by wire brushing or sandblasting; clean by washing with solvent. Ap-

ply a treatment of phosphoric acid solution, ensuring weld joints, bolts, and nuts are similarly 

cleaned. Spot prime paint after repairs. 

M. Shop Primed Steel 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. 

N. Aluminum with Alodine Finish: Clean by lightly scuff with sandpaper. Remove all dust. 

O. Interior Wood Items Scheduled to Receive Paint Finish: Wipe off dust and grit prior to priming.  

Seal knots, pitch streaks, and sappy sections with sealer. Fill nail holes and cracks after primer 

has dried; sand between coats. 

P. Interior Wood Items Schedule to Receive Transparent Finish: Wipe off dust and grit prior to 

sealing, seal knots, pitch streaks, and sappy sections with sealer. Fill nail holes and cracks after 

sealer has dried; sand lightly between coats. 

Q. Existing interior wood items scheduled to be refinished: Dismantle existing surface-mounted 

objects and hardware except items indicated to remain in place. Tag items with location identifi-

cation and protect. Remove existing paint to the degree required for each substrate and surface 

condition of existing paint. Apply paint system as specified. Reinstall dismantled surface-

mounted objects and hardware unless otherwise indicated. 

R. Shop Finished Items: Finish in accordance with AWI standards and guide lines. 

S. Glue-Laminated Beams: Prior to finishing, wash surfaces with solvent, remove grease and dirt. 

T. Wood and Metal Doors Scheduled for Painting: Seal top and bottom edges with primer. 

3.3 SURFACE PREPARATION OF PREVIOUSLY COATED SURFACES 

A. General: 

1. Remove cracked and deteriorated sealants and calking. 

2. Remove chalk deposits and loose, blistered, peeling, scaling, or crazed finish to bare base 

material or sound substrate by scraping and sanding. 

3. Wash surfaces with solution of TSP to remove wax, oil, grease, and other foreign mate-

rial; rinse, and allow to dry. Exercise caution that TSP solution does not soften existing 

coating. 

4. Abrade glossy surfaces by sanding or wiping with liquid de-glosser. 

5. Remove mildew as specified above. 

6. Test compatibility of existing coatings by applying new coating to small, inconspicuous 

area. If new coatings lift or blister existing coatings, request recommendation from Archi-

tect. 

7. Apply specified primer to surfaces scheduled to receive coatings. 
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B. Gypsum Wallboard: 

1. Fill cracks and voids with spackling compound. 

2. Apply primer over bare surfaces and newly applied texture coatings. 

C. Metal: 

1. Remove rust from surfaces to bare metal in accordance with SP3 "Power Tool Cleaning". 

2. Exercise care not to remove galvanizing. 

3. Complete preparation as specified for new work. 

D. Wood: 

1. Fill cracks, crevices and nail holes with putty or wood filler. 

2. Apply primer over bare surfaces and filler material. 

3.4 PROTECTION 

A. Protect elements surrounding the work of this Section from damage or disfiguration. 

B. Repair damage to other surfaces caused by work of this Section. 

C. Furnish drop cloths, shields, and protective methods to prevent spray or droppings from disfig-

uring other surfaces. 

D. Remove empty paint containers from site. 

3.5 APPLICATION 

A. The intent of these Specifications is to produce the highest quality appearance of paint and fin-

ish surfaces. Employ skilled mechanics only. The proper preparation of all surfaces will be 

strictly enforced and wherever finished surfaces show any defects due to improper preparation, 

workmanship, etc., the defects shall be removed and the work refinished at the expense of the 

Contractor. 

B. Apply products in accordance with manufacturer's instructions. Final finish coats shall have vis-

ual evidence of solid hiding and uniform appearance, and shall be free and smooth of brush 

marks, streaks, sags, runs, laps, or skipped areas. 

C. Do not apply finishes to surfaces that are not dry. 

D. Apply each coat to uniform finish and thickness. 

E. Apply each coat of paint slightly darker than preceding coat unless otherwise approved. 

F. Sand lightly between coats on wood and metal items to achieve required finish. 

G. Allow applied coat to dry before next coat is applied. 
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H. Where clear finishes are required, tint fillers to match wood. Work fillers into the grain before 

set. Wipe excess from surface. 

I. Prime back surfaces of interior and exterior woodwork scheduled to be painted with primer 

paint. 

J. Prime back surfaces of interior woodwork scheduled to receive stain or varnish finish with gloss 

varnish reduced 25 percent with mineral spirits. 

K. Edges of paint adjoining other materials or colors shall be sharp and clean with no overlapping. 

3.6 FINISHING MECHANICAL AND ELECTRICAL EQUIPMENT 

A. Paint all shop primed equipment. Paint shop prefinished items where exposed to view in fin-

ished spaces. In mechanical rooms, repair shop pre-finished coatings which have been scratched 

or otherwise damaged with identical touch-up paint. Sand prior to touching up as required. 

B. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical 

components and paint separately. 

C. Paint all grilles, registers, diffusers, and speaker grilles to match adjacent wall and ceiling sur-

faces, except that factory pre-finished items need not be painted if installed in a suspended 

acoustical ceiling system where the acoustical panels match the mechanical or electrical item 

color. 

D. In all finished spaces, prime and paint exposed pipes, conduit, boxes, ducts, hangers, brackets, 

collars and supports. Paint to match adjacent surfaces. 

E. Repair or replace identification markings on mechanical or electrical equipment when painted 

accidentally. 

F. Paint interior surfaces of air ducts and convectors that are visible through grilles and louvers 

with one coat of flat black paint, to limit of sight line. Paint dampers exposed behind louvers, 

grilles, and convector to match face panels. 

G. Paint all surfaces of plywood backboards for electrical and telephone equipment before in-

stalling equipment. 

H. Replace electrical plates, hardware, light fixture trim, and fittings removed prior to finishing. 

I. Paint exposed air handlers, roof ventilators, goose necks, exhaust fans and other items on the 

roof with 2 coats exterior enamel. Prepare surfaces in accordance with the base metal or primer 

as specified herein. 

J. Paint concrete support bases with gray floor deck enamel. 

K. Pipe hangers and other supports need not be painted except where installed in crawl spaces, 

where they shall be painted with a thick coat of asphaltic paint. 
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3.7 CLEANING/TOUCH-UP 

A. As Work proceeds, promptly remove paint where spilled, splashed, or spattered. 

B. During progress of Work maintain premises free of unnecessary accumulation of tools, equip-

ment, surplus materials, and debris. 

C. Collect cotton waste, cloths, and material which may constitute a fire hazard, place in closed 

metal containers and remove daily from site. 

D. Spot painting will be allowed to correct soiled or damaged paint surfaces only when touch-up 

spot will blend into surrounding finish and is invisible to normal viewing (as determined by the 

Architect). Otherwise, re-coat entire section to corners or to a visible stopping point. 

3.8 V.O.C. (VOLATILE ORGANIC COMPOUND) COMPLIANCE 

A. Products listed in following schedule and/or substitutes proposed for use by Contractor must be 

formulated to meet all applicable ordinances and regulations regarding maximum V.O.C. con-

tent. Utilize products which have been specially formulated to need such requirements. 

END OF SECTION 099100 
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SECTION 23 05 00 - COMMON WORK RESULTS FOR HVAC 

PART 1 - GENERAL 

1.1 WORK INCLUDED 

A. General requirements for acceptance, provision, and installation of piping, mechanical, 

heating, ventilating and air conditioning system components, equipment, and related 

accessories are described in this Division and on Drawings for piping, heating, 

ventilating, and air conditioning. Division 23 Specifications shall be applicable to HVAC 

and Mechanical disciplines unless specifically noted otherwise. 

B. Provisions for the shipment, delivery, receiving, unloading, storage, on-site 

transportation, installation, connection, support, alignment, lubrication, adjustment, 

securing, and grouting, for equipment are specified under this Division. 

C. On-site transportation, placement, leveling, securing, support, alignment, lubrication, 

adjustment, connection of required piping services and grouting for process and utility 

equipment purchased under separate purchase order are described under this Division. 

D. Provision and installation of all other related mechanical and piping system components 

specified and required under this Division for proper establishment of fully operational 

installed process equipment. 

E. Provision and installation of all other items and equipment specified and required under 

this Division. 

 

1.2 QUALITY ASSURANCE 

A. Codes and Standards: Work shall be governed by the latest edition of codes and standards 

in Section 23 05 01 as supplemented by specific Section references. 

B. Include start-up assistance by factory-trained Manufacturer's representative as defined in 

other sections. 

C. Guarantee in writing that Work under Division 23 will be free from defective materials 

and for one (1) year after final acceptance as a minimum performance level.  Some 

equipment may be required to have a different time span, as listed in other Sections.  

Submit in accordance with requirements of Owner's General Conditions. 

D. Provide equipment installation personnel having minimum of three (3) years experience 

in setting, installing, aligning, and adjusting equipment installed under this Division. 

E. Provide items whose design and configuration are approved by authorities having 

jurisdiction and that have been reviewed by Owner's Representative. 

F. Provide furnished items that are new, first grade, physically and chemically suitable for 

intended application unless written permission is obtained from the Owner's 

Representative to reuse certain materials, devices or equipment. 

G. Provide Manufacturer's standard nameplate for each item of equipment furnished under 

this Division. Refer to Section 23 05 58 for further identification requirements. 
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1.3 SUBMITTALS 

A. Shop Drawings and Manufacturer's Data: Submit in accordance with requirements of 

Owner's General Conditions. 

1. Submit complete list of proposed manufacturers of all major items of Contractor-

furnished equipment within 30 days of Owner-Contractor agreement. 

2. Submit shop drawings and operating instructions as set forth in these Contract 

Documents. 

3. Unless otherwise specified within this Division, submit shop drawings for 

Contractor-furnished equipment and pre-purchased equipment installed by 

Contractor, piping system and accessories (including plumbing systems), and 

duct system and accessories for review prior to commencement of work 

including, but not limited to, following: 

a. Complete Manufacturer's descriptive data including technical data. 

b. Pipe connection sizes and types. 

c. Materials of construction. 

d. Dimensions and weight. 

e. Performance data and operating curves. 

f. Electrical data, including wiring diagrams. 

g. Installation recommendations. 

h. Spare parts list. 

i. Recommended maintenance. 

j. Drawings for fabrication and installation of piping and duct systems. 

k. Pipe layout w/Vents and low pt drains identified. 

4. Process shop drawing data to ensure that it conforms to the requirements of the 

Plans and Specifications and that there are no omissions and/or duplications. 

5. Each shop drawing submission shall designate the exact item offered; 

unidentified items on Manufacturer's data sheets are not acceptable. Each 

submitted for equipment such as pumps, air handlers, fans, etc. shall be 

accompanied by its respective performance and operating curve. 

6. In each case, the various material submissions of related items, procured from a 

single Manufacturer or Supplier, shall be assembled in brochures or in other 

suitable package form and shall not be submitted in a multiplicity of loose sheets. 

7. The shop drawings shall include room by room tabulations of air distribution 

devices, fire dampers, valves and similar items. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Shipment and Delivery: 

1. Identify equipment or shipping containers with following: 

a. Item name 

b. Item number, if any 
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c. Purchase order number 

d. Manufacturer and model number 

e. Destination 

f. Owner's name 

g. Contractor's name 

2. Receive, unload, remove from crate, and inspect all equipment and items 

specified and required under this Division for proper execution of this portion of 

Work. 

3. Protect all connections, fluid passages, working parts, and linings of items 

furnished under this Division from weather and physical damage during 

shipment. 

4. Upon receipt of items at Project site, examine surfaces and working parts for 

defects and damage. 

5. Return defective or damaged parts to Supplier for repair or replacement so that 

schedule of this portion of Work is not impaired. 

6. Identify all documents certifying quality and compliance with Specifications and 

deliver to Owner's Representative. 

B. Storage: 

1. Store items in dry, clean areas, safe from damage. 

2. Maintain security and condition of all storage areas while items are stored. 

3. Store pipe and equipment off floor or off ground. 

4. Store small items and loose materials in clearly labeled, neatly arranged bins. 

5. Protect ends of pipe, valves, and fittings from weather and abuse; keep open ends 

sealed or covered until removed for installation. 

6. Store equipment and motors in safe, clean, dry areas, with open ends, ventilation 

inlets, and pipe connection points covered until removed for installation. 

7. Store nonmetallic pipe, cement, adhesives, and solvents in cool, clean areas and 

in accordance with Manufacturers' instructions. 

8. Store all stainless steel on wood. 

9. Protect equipment subject to damage from falling objects with suitable protective 

covers. 

10. Mark with purchase order number and equipment number and deliver to storage 

area spare parts and small items crated with equipment but not installed by 

Contractor under this Division. 

11. At all times take every precaution to properly protect apparatus from damage. 

Include erecting temporary shelters to protect apparatus stored at the site, 

cribbing of apparatus above the floor of the construction, and covering of 

apparatus in the uncompleted building with plastic sheeting or other protective 

coating. Failure on the part of the Contractor to comply with the above to the 

satisfaction of the Owner's Representative will be sufficient cause for the 

rejection of the pieces of apparatus in question. 
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12. Responsibility for the protection of apparatus shall extend to presently installed 

apparatus. Erect temporary sheltering structures, provide temporary bracing and 

supports, or cover equipment as required or directed to afford proper protection. 

C. Handling: 

1. Unload, unpack, and handle items with extreme care; use slings, cradles, or other 

appropriate appurtenances. 

2. Utilize lifting points provided to move equipment. 

3. Prevent contact of stainless steel and copper alloys with carbon steel. 

4. Handle items in accordance with special instructions of Manufacturer or 

Suppliers. 

5. Adequately grease all machined surfaces. 

6. Move items within building such that floors are not gouged or marred. 

7. Repair or replace parts damaged during handling at no additional cost to Owner 

so that schedule of this portion of work is not impaired. 

8. If part of equipment crate serves as a skid, leave bolted to equipment until just 

prior to transfer of equipment to its final location. 

9. Protect painted and machined surfaces where exposed; avoid denting, marring, or 

unduly stressing equipment parts. 

1.5 SITE CONDITIONS 

A. Interferences:  Examine in advance location of ducts, plumbing and electrical systems 

and other components to be installed, and properly coordinate installation of work to 

avoid interference with same. 

B. Site Visit:  The accompanying drawings do not indicate exact existing mechanical and 

electrical installations other than to identify modifications of and extensions thereto. Visit 

the site, inspect the installations and ascertain the conditions to be met and the work to be 

accomplished in removing and modifying existing work and in installing new work. 

Failure to comply with this shall not constitute grounds for any additional payments in 

connection with removing or modifying any part of the existing installations and/or 

installing any new work under this Division. 

1.6 SEQUENCING 

A. Coordinate installation of equipment, equipment accessories, system accessories, and 

piping with installation of: 

1. Electrical cable trays and conduit 

2. Ductwork 

3. Horizontal and vertical support systems 

4. Slabs and trenches 

5. Any items dependent on piping system for support 

B. Coordinate installation of equipment with placement of supports and foundations and 

placement of associated or connected systems.  
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C. Progress Schedule: Contractor shall coordinate progress schedules of all other 

Contractors and shall work in accordance with schedules for completion of Contract. 

D. Disturbance to Occupants: Since the building will continue in use throughout the 

construction period, carry out the work under this Division in such a manner as to 

minimize disturbance to the occupants. 

E. Service Interruptions: Should the work in the designated areas affect any services to the 

areas remaining in use, new permanent or temporary or a combination of both shall be 

installed as required to enable those occupied areas to function properly. Additional 

valves required shall be installed without added cost to the Owner. Perform no work in 

the present building(s) which would interfere with its use unless special permission is 

granted in writing by the Owner. Included are operations which would cause 

objectionable noise or any service interruptions. 

1.7 ENGINEERING DRAWINGS 

A. Drawings are not intended to show complete or accurate details of buildings, equipment, 

ductwork and piping in every respect. They indicate general layout, approximate 

locations, relations and arrangements and are not intended to show details of 

Manufacturer's equipment Details of equipment shall be furnished by Manufacturer and 

Contractor for Owner's Representative approval. 

B. Contractor: Define locations and relations in the field and as satisfactory to Owner.  Take 

all field measurements and be responsible therefor. 

C. Not all details of piping systems are shown on Drawings, nor are they specified herein. 

Piping shall be such as to legally pass all inspections by Inspection Department, State and 

Federal Authorities and Insurance Company having jurisdiction, and any changes or 

additions which may be necessary to obtain such inspection and approval shall be made 

by the piping contractor as a part of this Contract without additional cost to Owner. 

D. Contractor shall provide three dimensional CADD (Bin) models of all mechanical work 

coordinated with all other trades.  Submit shop drawings of mechanical piping, ductwork 

and equipment coordinated with other trades for review with changes from Construction 

Documents noted on Drawing. 

1.8 SUBSTITUTIONS AND SPACE ALLOCATIONS 

A. Comply with the General Conditions. 

B. Products: Comply with requirements as indicated in the General Conditions. 

C. Space Allocations: Comply with requirements as indicated in the General Conditions. 

D. Substitutions: Comply with requirements as indicated in the General Conditions.  Do not 

substitute items without prior approval. 

1.9 SALVAGED MATERIALS 

A. Reuse no salvaged materials except as noted on the Drawings, specified herein, or 

directed by the Owner's Representative in writing. Remove from the premises all present 

materials falling under this Division which are removed from the existing building(s) 

and/or systems. 

B. Comply with Owner’s salvaged material requirements for this Project. 



 

 

COMMON WORK RESULTS FOR HVAC 
©2022 M.E.P. CONSULTING ENGINEERS, INC. 

230500 - 6 

08/29/2022 

 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. In describing an item of equipment, it may be described singularly, even though there 

may be a multiplicity of identical items. Also, where a description is only general in 

nature, the exact size, duty, space arrangement, horsepower requirement and other data 

shall be determined by reference to plans, details and schedules.  All equipment and 

materials shall be USA made.  Provide proof of US Manufacture. 

B. Equipment called for on the plans and not listed herein shall be provided and installed as 

though it were fully described herein. Similarly, equipment called for herein shall be 

completely provided and installed, whether fully detailed or not on the plans and/or 

schedules. 

C. Provide pipe, pipe system accessories, duct accessories, and equipment attachments 

unaffected by conditions of service and adjacent atmosphere. 

D. Furnish all tools, cap screws, nuts, steel shims or shim stock, cinch anchor, anchor bolts, 

bolt sleeves, and proper quantities and grades of lubricant required to properly install, 

secure, lubricate and adjust equipment, including items purchased under separate 

purchase order and installed under this Division. 

E. Provide proper quantities and grades of chemicals and appropriate media required to 

clean and test equipment. 

F. Erection Equipment: 

1. Provide and maintain equipment required to transport, erect, and install all items, 

including those purchased under separate purchase order. 

2. Equip power operated equipment with pneumatic tires or rubber treads if used 

within building. 

3. Maintain motor operated equipment such that no oil or grease is dropped on 

finished floors. 

G. Provide OSHA approved guards for belt drives and motor couplings. Provide 1/2 inch 

hole in guard at center of equipment drive shaft where belt drive is used. 

H. Interchangeability: 

1. Provide completely interchangeable components, assemblies, and parts where 

such items have the same part number. 

2. All interchangeable components shall be interchangeable without modification. 

I. No asbestos or asbestos containing products are allowed. 

1. Where dimensions, ratings, and characteristics are not known or specified, 

determine compliance using Manufacturer's design limits. 

PART 3 - EXECUTION 

Not Used. 

- END OF SECTION - 
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SECTION 23 05 01 - MECHANICAL CODES AND STANDARDS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section identifies agencies and societies that prepare codes, standards and 

regulations which govern work described in Division 23. 

B. Where specific articles, sections, divisions or heading of applicable code or standard are 

not given, conform to complete code or standard except where provisions in code or 

standard conflict with Contract Documents.  In such cases confer with A/E to determine 

governing requirement. 

1.2 BUILDING CODES AND GOVERNMENT REGULATIONS 

A. Comply with all Latest Recognized Airport Building Codes, including International 

Codes and DFW Airport Amendments: 

1. Building/Dwelling Code:  IBC 2009 

2. Plumbing Code:  IPC 2009 

3. Mechanical Code:  IMC 2009 

4. Fire/Life Safety Code:  IFC 2009, NFPA 101, NFPA 1, NFPA 13 

5. Accessibility Code:  State of Texas Accessibility Standards (TAS). 

6. Energy Code:  IECC 2009 

7. Airport Green Building Standard 

8. MEP Systems Guidelines, DFW Airport 

9. Security and Anti-Terrorism Guideline 

10. ASHRAE 189.1 

11. ASHRAE Guideline 01 Commissioning Guideline 

B. Comply with regulations of all authorities having jurisdiction including local codes, 

statutes and ordinances. 

C. Comply with Owner’s Insurance Underwriter Requirements. 

1.3 STANDARDS 

A. Specifications and standards of the following technical societies, associations and 

organizations are by reference made a part of these specifications; unless otherwise 

indicated, comply with requirements and recommendations applicable practices, methods 

and standards prepared by these organizations. 

AMCA Air Movement and Control Association 

ANSI American National Standards Institute 

ARI Air Conditioning and Refrigeration Institute 

ASA American Standards Association 

ASHRAE American Society of Heating, Refrigerating, and Air Conditioning 

Engineers  
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ASME American Society of Mechanical Engineers  

ASTM American Society for Testing and Materials 

AWWA American Water Works Association 

AWS American Welding Society 

CISPI Cast iron Soil Pipe Institute 

FM FM Global 

HI Hydraulic Institute 

MSS Manufacturer’s Standardization Society of the Valves and Fitting 

Industry 

NBS National Bureau of Standards, U.S. Department of Commerce 

NEBB National Environmental Balancing Bureau 

NEMA National Electrical Manufacturer’s Association 

NFPA National Fire Protection Association 

NSC National Safety Code 

OSHA Occupational Safety and Health Administration 

PDI Plumbing and Drainage Institute 

SMACNA Sheet Metal and Air Conditioning Contractors National Association 

UL Underwriter’s Laboratories 

PART 2 - PRODUCTS 

Not Used. 

PART 3 - EXECUTION 

Not Used. 

- END OF SECTION - 
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SECTION 23 05 10 - BASIC MATERIALS AND METHODS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The following generally define materials and methods to be used for fabrication, erection, 

and installation of piping systems and components. These provisions are in addition to 

the requirements included in the other Division 23 Sections and Drawings and are 

intended to supplement the Drawings. In case of conflict the Drawings shall take 

precedence over this Section. 

1.2 WORK INCLUDED 

A. Provide and install all materials constituting piping systems indicated on Drawings, 

including miscellaneous materials not specified as part of piping systems. 

1.3 QUALITY ASSURANCE 

A. Provide new, full weight, full length, and scale free pipe, fittings, and valves of best 

available quality. 

B. Guarantee all materials to be as specified prior to delivery. 

C. Arrange for inspection of all piping, pipe fittings and valves prior to installation and 

replace defective materials. 

1.4 REFERENCES 

A. Applicable Standards: 

ANSI 21.11: Rubber Gasket Joints for Ductile-Iron and Gray-Iron Pressure Pipe 

and Fittings. 

ANSI B2.1: Pipe Threads 

ANSI B16.1: Cast Iron Pipe Flanges and Flanged Fittings, class 25, 125, 250, and 

800. 

ANSI B16.3: Malleable-Iron Threaded Fittings. 

ANSI B16.5: Steel Pipe Flanges and Flanged Fittings, Including Rating for Class 

150, 300, 400, 600, 900,1500, and 2500. 

ANSI B16.9: Factory-Made Wrought Steel Buttwelding Fittings. 

ANSI B16.10: Face-to-Face and End-to-End Dimensions of Ferrous Valves. 

ANSI B16.11: Forged Steel Fittings, Socket-Welding and Threaded. 

ANSI B16.18: Cast Copper Solder Joint Pressure Fittings. 

ANSI B16.21: Nonmetallic Flat Gaskets for Pipe Flanges. 

ANSI B16.34: Steel Valves, Flanged and Butt-Welding End. 

ANSI B18.2.1: Square and Hex Bolts and Screws, Including Askew Head Bolts, 

Hex Cap Screws, and Lag Screws. 

ANSI B18.2.2: Square and Hex Nuts. 

ANSI B36.10: Welded and Seamless Wrought Steel Pipe. 
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ASTM A 53: Specification for Pipe, Steel, Black and Hot-Dipped, Zinc Coated, 

Welded and Seamless. 

ASTM A 105: Specification for Forging, Carbon Steel, for Piping Components. 

ASTM A 106: Specification for Seamless Carbon Steel Pipe for High Temperature 

Service. 

ASTM A 120: Specification for Pipe, Steel, Black and Hot-Dipped Zinc Coated 

(Galvanized) Welded and Seamless, for Ordinary Uses. 

ASTM A 126: Specification for Gray Iron Castings for Valves, Flanges, and Pipe 

Fittings. 

ASTM A 182: Specification for Forged or Rolled Alloy-Steel Pipe Flanges, Forged 

Fittings, and Valves and Parts for High Temperature Service. 

ASTM A 194: Specification for Carbon and Alloy Steel Nuts for Bolts for High-

Pressure and High-Temperature Service. 

ASTM A 197: Specification for Cupola Malleable Iron. 

ASTM A 216: Specification for Carbon-Steel Castings Suitable for Fusion Welding 

for High-Temperature Service. 

ASTM A 234: Specification for Piping Fittings of Wrought Carbon Steel and Alloy 

Steel for Moderate and Elevated Temperatures. 

ASTM A 307: Specification for Carbon Steel Externally Threaded Standard 

Fasteners. 

ASTM A 312: Specification for Seamless and Welded Austenitic Stainless Steel 

Pipe. 

ASTM A 351: Specification for Austenitic Steel Castings for High Temperature 

Service. 

ASTM A 395: Specifications for Ferritic Ductile Iron Pressure-Retaining Castings 

for Use at Elevated Temperatures. 

ASTM A 494: Specification for Nickel and Nickel Alloy Castings. 

ASTM A 563: Specification for Carbon and Alloy Steel Nuts. 

ASTM B 61: Specification for Steam or Valve Bronze Castings. 

ASTM B 62: Specification for Composition Bronze or Ounce Metal Castings. 

ASTM B 124: Specification for Copper and Copper Alloy Forging Rod, Bar and 

Shapes. 

ASTM B 148: Specification for Aluminum-Bronze Sand Castings. 

ASTM D 1330: Specification for Rubber-Sheet Gaskets. 

AWWA C500: Gate Valves - 3 inch through 48 inch - For Water and Other Liquids. 

CISPI 301: Specification for Hubless Cast Iron Sanitary System. 

MSS SP-6: Standard Finishes for Contact Faces of Pipe Flanged and Connecting 

End Flanges of Valves and Fittings. 

MSS SP-61: Pressure Testing of Steel Valves. 
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MSS SP-67: Butterfly Valves. 

MSS SP-70: Cast Iron Gate Valves, Flanged and Threaded Ends. 

MSS SP-71: Cast Iron Swing Check Valves, Flanged and Threaded Ends. 

MSS SP-72: Ball Valves with Flanged or Butt-Welding Ends for General Service. 

MSS SP-78: Cast Iron Plug Valves, Flanged and Threaded Ends. 

MSS SP-80: Bronze Gate, Globe, Angle and Check Valves. 

MSS-SP-82: Valve Pressure Testing Methods. 

MSS-SP-84: Steel Valves - Socket Welding and Threaded Ends. 

MSS-SP-85: Cast Iron Globe and Angle Valves, Flanged and Threaded Ends. 

1.5 SUBMITTALS 

A. Submit in accordance with requirements of General Conditions. 

B. Submit: 

1. Manufacturer's written certification of compliance with requirements of 

regulatory agencies. 

2. Manufacturer's written certification of piping material design pressure rating. 

3. Pipe and fitting dimensional data. 

4. Complete listing with manufacturer's name, of all pipe, fittings, and accessories 

to be used. 

5. Sources of materials 

6. Submit list of valves proposed for project to Architect/Engineer for approval 

prior to purchase. 

7. Submit catalog cuts and descriptive information for all valves showing 

dimensions, end connection type and size, materials of construction, chemical 

and physical properties of materials, operational data, rated design pressure, and 

manufacturer's installation recommendations. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Ship, receive, and handle pipe and fittings so as not to damage joining surfaces, coating, 

lining, and as required to prevent cracking or breakage. 

B. Repair or replace all coatings, linings, or wrapping damaged during delivery, 

transportation, and storage. 

C. Utilize appropriate tools, equipment, and procedures to handle and transport pipe. 

D. Conform to Section 23 05 00. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Material and Dimensional Requirements: 

1. Pipe Threads: ANSI B2.1. 
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2. Steel Pipe: ANSI B36.10, ASTM A 53, ASTM A 120, ASTM A 106 (high 

temperature or high pressure). 

3. Stainless Steel Pipe: ANSI B36.19, ASTM A 312. 

4. Stainless Steel Pipe Fittings: ASTM A 403. 

5. Cast Iron Flanges: ANSI B16.1. 

6. Steel Flanges: ANSI B16.5, ASTM A105, ASTM A182 (high temperature). 

7. Malleable Iron Fittings: ANSI B16.3, ASTM A197. 

8. Forged Steel Threaded and Socket Welding Fittings: ANSI B16.11, ASTM A 

105, ASTM A 182 (high temperature). 

9. Steel Butt welding Fittings: ANSI B16.9, ASTM A 234. 

10. Bolts and Screws: ANSI B18.2.1, ASTM A 307, ASTM A 193. 

11. Nuts: ANSI B18.2.2, ASTM A 563, ASTM A 194. 

12. Nonmetal Gaskets: ASTM D 1330 (rubber), ANSI B16.21 

13. PVC Plastic Pipe: ASTM D 1785, ASTM D 1784. 

14. PVC Plastic Pipe Fittings: ASTM D2466, ASTM D 1784. 

15. CPVC Plastic Pipe: ASTM F 441, ASTM D 1784. 

16. CPVC Plastic Pipe Fittings: ASTM F 438. 

B. Ferrous Nipples: 

1. 4 Inches and Longer: Standard weight carbon steel, ASTM A53. 

2. Shorter than 4 Inches: Schedule 80 carbon steel or as specified for system. 

C. Joint Compound, Ferrous Pipe: 1/2 inch x 3 mils Teflon tape, or John Crane plastic lead 

seal, unless specified otherwise for system. 

D. Sleeves: 

1. Walls:  

a. Interior: Schedule 40 galvanized steel. 

b. Concrete: Cast iron wall sleeves with integrally cast water stop. 

c. Interior Partitions: 22 gauge (U.S. Standard) minimum galvanized sheet 

steel. 

2. Floor: See Structural Drawings. 

3. Slab on grade: Cast iron wall sleeves with integrally cast water stop. 

4. Underground (Beneath Foundations, Footings, Grade Beams): Standard weight 

corrugated steel bituminous coating inside and outside, with close fitting 

bituminous coated plate at each end. 

E. Modular Wall and Casting Seals: Link-Seal as manufactured by Thunderline 

Corporation. 

F. Sleeve Packing: 

1. Waterproof Wall Below Grade: Oakum and waterproof sealer. 
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2. Exterior Walls, Slab on Grade: Oakum and waterproof sealer or mastic. 

3. Interior Walls, Elevated Floor Slabs: Dow Corning 3-6548 silicone RTV seal, or 

approved equal to accommodate rating of wall. 

G. Escutcheon Plates: 

1. Finished Spaces and Toilet Rooms: Chrome plated, split type. 

2. Projecting Floor Sleeves: Box type. 

3. Unfinished Areas: Nickel-plated steel. 

4. Cleanroom/Lab:  Stainless steel. 

H. Steel Welding Fittings: 

1. Flanges: Weld neck type; use slip-on flanges only for modification to existing 

piping. 

2. Elbows: Long radius except where short radius is indicated or required due to 

limited space. Bends may be used in place of welding elbows only if bends 

comply with ANSI B31.3. 

3. Shop Fabricated Bends: ANSI B31.1. 

I. Piping Branch Connections: 

1. Threaded or Screwed Pipe: Straight size or reducing tee. 

2. Socket Welded Piping: Straight size or reducing tee. 

3. Butt welded Piping: 

a. Straight size welding tee or reducing welding tee for changes not greater 

than one or two standard pipe sizes. 

b. Standard weight "Weldolet" for changes more than two pipe sizes. 

4. Socket Welding Branch Line: "Sockolet" or socket welded coupling, pressure 

rating in accordance with piping specification. 

5. Threaded Branch: "Thredolet" or threaded coupling, pressure rating in 

accordance with piping specification. 

6. At Contractor's option, branch lines in welded water pipe may be welded in 

(stubbed in) without reinforcement, regardless of size combination. 

J. Flanges: Drilled and dimensioned to ANSI standards for material and various pressure 

classes. 

K. Provide schedule 40 carbon steel pipe, ASTM A 53, with 150 psig malleable iron 

threaded fittings, for services and piping not designated or specified in this Division. 

L. Solder Flux: AWS approved. 

M. Thread Sealants for Plastic Pipe: 

1. Plasto-Joint Stick by Lake Chemical Company. 

2. Hypalon caulk by Weschester Chemical Company. N. Solvent Cements: 

N. Solvent Cements: 

1. Polyvinyl Chloride Pipe: ASTM D2564. 
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2. Chlorinated Polyvinyl Chloride Pipe: ASTM F493. 

O. Supports:  Section 23 05 29. 

P. Where ferrous metals are joined to non-ferrous metals, provide following type of 

insulating type fittings: 

1. Threaded: Insulating unions. 

2. Flanged: 

a. Dielectric flange unions. 

b. Insulating gaskets, bolt sleeves, and washers. 

3. Design: Suitable for operating pressure, temperature, and other characteristics of 

piping system and specifically designed for isolation of dissimilar metals. 

Q. Overflows and Vents: Same material as adjoining pipe unless otherwise specified. 

R. Drip Legs and Dirt Traps: Full line size. 

S. Provide proper quantities and type of cement, adhesives, tools, and heat sources for 

attachment and installation of non-metallic pipe and accessories. 

T. Provide all inserts required for proper execution of this portion of work. 

U. Braided copper jumpers shall be furnished around connections between metallic pipe and 

nonconductive connections (e.g., vibration isolators, etc.) to provide for continuous 

electrical grounding. Attach jumpers to piping in such a manner as not to bind flexible 

connections. 

2.2 SPECIAL MATERIAL REQUIREMENTS 

A. General Construction: 

1. Conform to MSS standards including following: 

a. Valve Facings: MSS SP-6. 

b. Testing: MSS SP-61, SP-82. 

c. Butterfly Valves: MSS SP-67. 

d. Gate Valves: MSS SP-70, SP-80. 

e. Check Valves: MSS SP-71, SP-80. 

f. Flanged or Butt-Welding Ball Valves: MSS SP-72. 

g. Cast Iron Plug Valves: MSS SP-80, SP-85. 

h. Diaphragm Valves: MSSSP-88. 

i. Threaded or Socket Welding Steel Valves (General): MSS SP-84. 

2. Provided valves having full line size and connections. 

3. Provide valves fully compatible in materials and operation with fluid conveyed in 

piping. 

4. Provide flanged and ferrous valves having dimensions conforming to ANSI 

B16.10. 
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B. Butterfly Valves: Furnish with gear operator if 6 inches and larger and, if located 

aboveground, clearly visible position indicator with stops for open and closed positions.  

All butterfly valves shall be threaded lug type unless specifically indicated otherwise. 

C. Wafer Valves: Furnish with threaded bolt holes. 

D. Angle Valves: Equivalent to specified globe valve. 

E. Provide extension operators, chain operated handwheels, and other operating accessories 

for valves where required. 

F. Safety and Relief Valves: ASME approved. 

G. The following abbreviations apply to Valve Types: 

AL:  Aluminum 

BR:  Bronze 

BWE:  Butt Welding Ends 

CI:  Cast Iron 

CS:  Cast Steel 

CWP:  Cold Working Pressure 

DI:  Ductile Iron 

FFF:  Flat Face Flange Ends 

FS:  Forged Steel 

MJE:  Mechanical Joint Ends 

OS&Y:  Outside Screw & Yoke 

POJE:  Push-On Joint Ends 

RFF:  Raised Face Flange Ends 

RJE:  Ring Joint Ends 

SS:  Stainless Steel 

SWJE:  Solvent Weld Joint Ends 

TE:  Threaded Ends 

TFE:  Polytetrafluoroethylene 

SJE:  Solder Joint Ends 

SWE:  Socket Weld Ends 

VCE:  Victaulic Coupling Ends 

WOG:  Water, Oil, Gas 

PART 3 - EXECUTION 

3.1 INSPECTION 

A. Examine all surfaces of pipe, piping specialties, valves, accessories, and equipment to be 

joined; clean on all metal obtrusions, discontinuities and debris. Remove and replace 
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promptly all materials disclosed to be cracked, damaged or defective as that schedule of 

this portion of work is not impaired. 

B. General Requirements for Valves: 

1. Locate valves for immediate accessibility for operation. 

2. Point stems up wherever possible; where not possible, point stems in horizontal 

position or as indicated on drawings. 

3. Point stems down only where indicated or where no other position is possible. 

4. Connect valves to piping in accordance with fitting installation requirement of 

Section 23 05 10 and Drawings. 

5. Cover all valve outlets not connected to piping system with end closure, such as 

plug, capped nipple, or blind flange. 

6. Where manual valves are used with locally mounted flow indicators, locate 

valves at same operating level as instrument and so that instrument can be readily 

observed. 

7. Lubricate appropriate valves as required after installation, using approved 

lubricants as per manufacturer’s recommendations. 

8. Where relief valve discharge is of non-hazardous nature, pipe directly to drain. 

9. Where relief valve is used in process or steam service, extend discharged pipe 

10'-0" above any working level within radius of discharge point or extend above 

roof; where required, provide minimum 1/2 inch drain at low point of discharge 

and pipe to drain system. 

10. Except as indicated, do not install pipe between vessel or line and relief valve 

inlet. 

11. Install relief valves in vertical position. 

12. Brace and support outlet piping so that excessive stress on relief valve is avoided 

and so that removal of relief valve can be accomplished without temporarily 

supporting discharge piping. 

13. Install discharge piping to avoid pockets; provide weepholes as required. 

C. Equipment: 

1. Prior to commencing equipment installation, inspect work or other trades and 

verify that work of other trades and work under this Division is complete to point 

where equipment installation may properly commence. 

2. Verify that equipment installation may proceed in accordance with relevant codes 

and standards. 

3. Notify Owner's Representative immediately in event of discrepancy; do not 

proceed with installation in areas of discrepancy until such discrepancies are 

resolved. 

D. General Requirements for Pipe: 

1. Clean all pipe and fittings before installation and keep clean until accepted as 

part of completed work. 
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2. Install piping in a neat manner with risers plumb and lines straight and parallel to 

walls and column lines. 

3. Avoid running pipe through ductwork, directly under electric lights or where 

other lines and services are routed. 

4. Use full lengths of pipe except where cut lengths are necessary. 

5. Cut pipe square with ends carefully reamed and cleaned before being installed. 

6. Erect piping with proper provision for expansion and contraction; pipe loops are 

preferable. 

7. Where lines of lower pressure rating tie into services or equipment of higher 

pressure rating, install required valve conforming to higher rating between 

connections. 

8. Unless otherwise specified, maintain minimum clearance of 2 inches between 

exterior edges of aboveground parallel pipes, edges of flanges, or coverings, if 

any. 

9. Install drip legs, vents, drains, and dirt traps as required; install line size drip legs 

and dirt traps in compressed air lines as required unless otherwise shown on 

Drawings. 

10. Support pipe and arrange reducers to allow piping systems to be drained at low 

points and vented at high points. 

11. Keep exposed ends of pipe plugged during installation. 

12. Terminations: 

a. Where pipe comes above grade or slab on grade and future connection is 

to be made, terminate in suitable fitting to facilitate connections. 

b. Plug, cap, or blank off openings in pipe until connections are made. 

E. Fittings: 

1. Use standard manufactured fittings for changes in direction. 

2. Do not bend, spring or deform piping to prepare joints. 

3. Do not use bushings except where specifically approved by Owner's 

Representative. 

4. Use eccentric reducers to facilitate air removal and drainage from lines and as 

required to maintain level bottom of pipe elevation on trapeze hangers and pipe 

bridges. 

5. Utilize threaded caps at base of dirt legs. 

F. Flanged Connections: 

1. Align flange faces with holes straddling vertical center line of piping. 

2. Where steel flanges are bolted to flat face cast-iron flanges, machine off raised 

face. 

3. Lubricate bolts over entire thread with heavy graphite and oil mixture prior to 

tightening. 

4. Tighten bolts with appropriate wrenches to produce uniform bolting. 
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5. Tighten commercial grade bolts to approximately 15,000 psi stress, based on root 

areas of thread. 

6. Tighten alloy steel bolts to a stress of 45,000 psi, based on root area of thread. 

7. Use nonmetallic gaskets for flanged connections except where noted otherwise. 

G. Screwed Connection: 

1. Use full cleanly cut threads of true taper, accurate to gauge and per appropriate 

standard, for screwed threaded connections. 

2. Use reducing fittings for reducing in line size. 

3. Do not use bushings and close nipples. 

4. Use square head steel plugs. 

5. Use sealing tape as joint compound with threaded connections. 

6. Clean threads thoroughly of cuttings, oil, and other foreign matter before 

applying sealant and attempting to join pipe. 

H. Dielectric Type Fittings: 

1. Install at joints between dissimilar metals. 

2. Install at: 

a. Points where buried steel piping enters building. 

b. Points where buried steel piping connects to existing buried services and 

above grade services. 

I. Sleeves: 

1. Provide and install sleeves for pipe passing through walls, floor slabs. 

2. Size sleeves to allow minimum 1 inch clearance around outer circumference of 

uninsulated pipe or pipe insulation, if any. 

3. Cut sleeves flush with wall ceiling surfaces. 

4. Extend sleeves 1 inch above finished floors. 

5. Set Floor sleeves in place before concrete is poured or securely fasten and grout 

sleeves with cement. 

6. Set wall sleeves as wall is constructed. 

7. Do not use jackhammer or pavement breaker unless specifically approved by 

Owner's Representative. 

8. Provide copper and brass pipe and tubing passing through floor with sleeve or 

wrap from point 12 inches beneath the slab to 6 inches above the slab. 

9. Project sleeves through outside walls 1/2 inch on each side of finished walls. 

10. Where indicated on Drawings, provide and install sleeves under foundations and 

elsewhere to accommodate routing of piping. 

11. Before backfill, install steel plate, cut to closely fit pipe, at each end of sleeves 

used for underground piping. 
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12. Install escutcheons or appropriate plates on both sides of pipe penetrations 

through walls, floors, ceilings, and partitions for pipe exposed to view in finished 

areas. 

J. Sleeve Packing: 

1. Insert packing entire length of sleeve. 

2. Where pipe passes through elevated floor of fire wall, pack space between bare 

pipe or insulation and sleeve with fire-resistant penetration sealing material. 

3. Seal ends of sleeves penetrating fire walls with metal cap or plate. 

4. Where pipe passes through exterior wall, slab on grade, or waterproof wall below 

grade, pack space between pipe and sleeve with joint sealants appropriate for 

size, depth and location of joint.  Comply with requirements for sealants 

specified in Section 07 92 00 “Joint Sealants.” 

5. Where piping 170°F or higher penetrates combustible wall, insulate pipe with 

minimum 1-1/2 inches noncombustible insulation for length of penetration. 

K. Escutcheons: 

1. Install chrome-plated escutcheons for pipe passing through walls or floors in 

toilets and finished areas. 

2. Install nickel-plated steel for pipe passing through walls or floors in unfinished 

areas. 

3. Install box-type sleeves only as required or as indicated. 

4. Install stainless steel sleeves where services penetrate cleanroom. 

L. Blinds: 

1. Install blinds on all process lines at battery limits and where required to facilitate 

testing, inspection, or maintenance of system components or equipment. 

2. Use circular blinds with 3 inch tell-tale tabs where required. 

3. Provide line blinds and spacers with jack screws and install with jack screw holes 

located so that adjacent piping or equipment will not interfere with reversing 

blinds. 

4. Upon completion of cleaning and testing, account for blanks used to protect 

piping and equipment. 

M. Provide flanges or unions at: 

1. All final connections to equipment, 

2. Both sides of all control valves, in-line equipment and instruments,  

3. Intervals in screwed lines, 

4. Where frequent dismantling of piping or removal of in-line items is required, 

5. Where non-metallic pipe systems cannot be otherwise joined. 

6. Where necessary to provide clearance for dismantling equipment, and 

7. In pipelines on both sides of items as needed. 
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N. Welding Steel Pipe: 

1. Use metallic-arc welding process made by qualified welders meeting minimum 

requirements of Section 6 of ANSI B31.1. 

2. Prohibit welding when atmospheric temperature is less than 0°F and surfaces are 

wet. 

3. Clean welded surfaces free of loose scale, slag, rust, paint, oil, and other foreign 

material. 

4. Ensure that joint surfaces are smooth, uniform, and free from fins, tears and other 

defects that affect proper welding. 

5. Cut bevels accurately by machining or by mechanically guided cutting torch. 

6. Align pipe carefully before welding and maintain in alignment during welding. 

7. Use tack welds of the same quality as final welds to maintain alignment. 

8. Remove defective tack welds before final weld is made. 

9. Surfaces of finished welds 

a. Brightly metallic after cleaning. 

b. Fairly smooth and uniform contour with regular ripples. 

c. Free from overlaps, undercuts, and excessive convexity. 

10. Ensure that welds are sound throughout, fused thoroughly, and free of gas 

pockets, oxide, slag inclusions, and surface porosity. 

11. Clean inside of pipe free from globules of weld metal, spacers, and other material 

which would restrict pipe area or become loose to enter fluid stream. 

12. Remove and replace defective and unsound welds. 

13. Replace with new pipe and fittings material that cannot be rewelded satisfactorily 

as determined by Owner or his authorized representative. 

14. Field fabricated branches may be used if system operating pressure is 100 psig 

and less provided branch is at least one pipe size smaller than main line. 

O. Joining Copper Pipe and Tubing: 

1. Cut tubes and pipe to prevent burrs, out of round, or improperly sized tube ends. 

2. Use antler type or multiple flame torch on pipe and fittings 4 inches and larger. 

3. Open all valves in system completely while joints are being made. 

4. Do not peen to correct defects. 

5. Redo any joints containing cracks, pinholes, or incomplete penetrations. 

6. Remove all external and internal loose solder and flux after joint cools. 

3.2 PREPARATION 

A. Cutting and Patching: 

1. Perform cutting and patching required to install piping, ductwork, mechanical 

system components and mechanical equipment. 
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2. Secure approval of Owner's Representative before cutting where strength or 

appearance of finished work is affected. 

3. Finish to match existing or prior work. 

B. Lubricated all moving parts of equipment installed under this Division thoroughly prior 

to operation in accordance with manufacturer's instructions. 

C. Place, set, and install all sleeves and inserts required to route and install services under 

this Division. 

3.3 INSTALLATION 

A. Piping Systems: 

1. Avoid pockets in all lines where possible. 

2. Install low point drainage and high point venting, with suitable valves or plugs, 

in low and high points, respectively, in liquid piping systems and install dirt legs 

as required. 

3. Connections: 

a. Route pipe to equipment connections and interface points without 

tightening connections until after equipment has been set and grouted. 

b. Examine all pipe and valve connections for strain on connected 

equipment and rework if required. 

c. Remove pipe and correct alignment if misalignment occurs. 

d. Provide mating flange of same pressure rating and facing as equipment 

or valve flange to which it is connected. 

e. Recheck pipe alignment at equipment after equipment has been operated 

and tested and realign. 

f. Install full size piping and valves to equipment and change size, if 

required, at point of connection. 

g. Install connecting piping and accessories that are compatible with 

connected equipment. 

B. Install suitable designed guides, anchors, braces, and couplings wherever required to limit 

movement of piping resulting from induced hydraulic reduce transmission of such 

stresses and resulting forces; utilize minimum number necessary. 

C. Equipment: 

1. Rig, install, and assemble equipment as required to constitute complete workable 

system in satisfactory operating condition. 

2. Place, level, support, lubricate, align, grout, and firmly shim equipment 

components as required and as indicated on Drawings, including equipment 

purchased under separate purchase order. Grout equipment after equipment is set 

and aligned. 

3. Provide required slope where equipment is required to be sloped. 

4. Where indicated, install vibration dampening mounts in accordance with 

manufacturer's instructions. 
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5. Set equipment bases or baseplates on clean foundation and level and align before 

connecting piping. Tighten anchor bolts and grout base. 

6. Conceal outside end of shims on rotary equipment so as to have minimum 1/4 

inch covering. 

7. Align driver and drive shaft assembly of driven equipment after grout has set to 

within manufacturer's required tolerances before giving shaft couplings and 

anchor bolts final tightening. 

8. Motor Alignment: 

a. Over 50 HP: Light shrink fit on coupling halves. 

b. 50 HP and Under: Light tap fit. 

9. Install all piping and electrical connections before attempting operation of 

equipment, including equipment purchased under separate purchase order. 

10. Follow manufacturer's supplied instructions installing all equipment. 

11. Modify assemblies, locations, and orientation only as required by shop drawings 

and as approved by Owner's Representative. 

12. Maximum Runout For Rotating Parts: 0.0005 inch, dial indicator. 

13. Install equipment such that tightening anchor bolts or connecting pipe does not 

induce stresses or distortion. 

14. Recheck alignment of equipment, including equipment purchased under separate 

purchase order, after base plate is tightened, after piping has been connected and 

again at operating temperature after equipment has been tested and operated at 

conditions of service. Realign as necessary. 

15. After grouting, leveling, aligning, and securing are complete and after shims are 

removed where specified by manufacturer, make internal and external 

connections of all piping, tubing, and other utilities as required to all equipment, 

including equipment purchased under separate purchase order, and check 

connections for tightness, correctness, and integrity prior to initial operation. 

16. Install dowels where required after alignment and after connecting piping. 

17. Level and bolt in place equipment not supported on foundation. 

18. If no anchor bolts are indicated, fasten equipment to concrete floors with required 

number and size of expansion bolts extending minimum 3 inches into concrete. 

19. Engage services of qualified manufacturer's field engineers to supervise and 

assist in installation, start-up, and testing of equipment installed under this 

Division. 

20. Unless otherwise required by Owner's Representative, start up, adjust, and 

conduct performance tests for each system and each item of utility equipment, 

specified in this Division and purchased under separate purchase order, in 

accordance with manufacturer's instructions and to satisfaction of owner's 

representative. Notify Owner's Representative minimum three days in advance of 

performance test. 

D. Bolted Connections: 

1. Punch, drill, or ream bolt holes and remove burrs. 
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2. Use washers, lock washers, and self-locking nuts as indicated and as required. 

3. Use screw threads conforming to National or Unified forms in accordance with 

NBS and other applicable standards. 

4. Do not use sheet metal screws. 

5. Use machine bolts where access to and use of nuts may not be possible and 

where unbolting may be required. In the case of the latter, use sufficient metal 

thickness to assure that bolt thread engagement is at least equal to thickness of 

the corresponding nut. 

6. Secure machine bolts in place with properly sized lock washers. 

3.4 FIELD QUALITY CONTROL 

A. Install piping and mechanical systems to pass all inspections by local, state, and federal 

plumbing authorities having jurisdiction, insurance company having jurisdiction, and all 

other governing agencies. Changes or additions necessary to obtain approvals of 

inspecting agencies shall be included as part of work under this Division. 

B. Clean all accessible parts of extraneous materials; smooth external surfaces and bevel all 

edges where practical. 

C. Before installing piping, examine proposed routing proposed routing location for 

clearance of piping, structural steel, ductwork, conduit, walls, and roofing already present 

and as proposed by other trades and other trades and coordinate routing with items and 

services to avoid interference. 

D. Piping: 

1. Test piping systems in accordance with Section 23 05 93 before permitting 

operation of systems or any equipment servicing or connected to piping systems. 

2. Test all components of fire protection system for proper operation and system 

performance. 

3. Clean and flush all systems per Specifications before permitting operation. 

4. Clean piping for process fluids in manner that will not damage or abrade pipe and 

that will not contaminate contents of finished system. 

E. Valves: 

1. Examine and test valves after installation for: 

a. Alignment 

b. Tightness 

c. Operability 

d. Proper orientation in pipe. 

2. Correct or reinstall all valves revealed by inspection of Owner's Representative to 

be improperly installed. 
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F. During installation, test pipe coating with suitable electronic tester and correct 

deficiencies. 

G. Equipment Installation: 

1. If structure floor or overhead steel is used to support equipment, protect, brace, 

and shore up floor to avoid damage to floor or any supporting structure or 

member. 

2. Repair all damage to floor, structure, steel, or any portion of Work resulting from 

improper support or handling of equipment. 

3. Use only flat shims for leveling. 

4. Do not use jack nuts on anchor bolts for leveling. 

5. Use only machine bolts of proper size for bolting in place equipment supported 

on structural steel. 

6. Clean external surfaces of equipment at completion of this portion of Work to 

remove dust, debris, rust, weld splatter, and concrete. 

7. Remove all erection equipment, tools, and debris from area when equipment is 

installed and ready for operation. 

8. Examine equipment installation for secure placement and proper assembly and 

orientation; perform all work required to produce workable, operable installation. 

H. Provide certification for items and completed portions of work including following: 

1. Conformance of all work under Division 23 with Contract Documents 

2. Testing and inspection of utility piping and equipment 

3. Testing and inspection of process piping and equipment 

4. Lubrication 

5. Leak test of all drainage and vent systems 

6. Disinfection of potable water system 

7. HVAC testing and balancing agency (including complete report) 

8. Manufacturer's or vendor's shop drawings for equipment, including dimensions, 

design data, instrumentation, and electrical data. 

9. Testing of mechanical systems as specified in this Division. 

I. Provide opportunity for Architect/Engineer and Owner's Representative to inspect 

installation of all equipment, piping, valves, ductwork, and any other portion of work 

under this Division at any time or stage and witness performance tests; perform any 

remedial work required and indicated by inspection. 

J. Repair or correct all leaks, defects, failures, or inoperative conditions. 

K. Ensure that areas and systems comprising completed work under this Division are left in 

proper working order, clean, and free of debris and surplus materials. 
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L. Install overhead piping and ductwork such that, unless otherwise indicated or specified, 

minimum overhead clearances to underside of flanges, pipe insulation, duct, duct 

insulation, or bottom of structural supports is as follows: 

1. Above Floors Within Building:  10' - 0" 

2. Above Elevated Wales and Platforms:  10' - 0" 

3. Above All Other Outside Areas at Grade:  10' - 0" 

M. Touch up areas, where equipment finishes or coatings are marred or damaged during 

handling, transporting, and installing, with manufacturer's recommended type and 

thickness of touch-up paint to match existing finish. 

- END OF SECTION - 
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SECTION 238126 - SPLIT-SYSTEM AIR CONDITIONERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes split-system air-conditioning and heat pump units consisting of separate 

evaporator-fan and compressor-condenser components.  Units are designed for exposed or 

concealed mounting and may be connected to ducts. 

1.3 SUBMITTALS 

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of 

product indicated.  Include performance data in terms of capacities, outlet velocities, static 

pressures, sound power characteristics, motor requirements, and electrical characteristics. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

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

D. Field quality-control test reports. 

E. Operation and Maintenance Data:  For split-system air-conditioning units to include in 

emergency, operation, and maintenance manuals. 

F. Warranty:  Special warranty specified in this Section. 

1.4 QUALITY ASSURANCE 

A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of split-

system units and are based on the specific system indicated.  Refer to Division 01 Section 

"Product Requirements." 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

C. Energy-Efficiency Ratio:  Equal to or greater than prescribed by ASHRAE 90.1, "Energy 

Efficient Design of New Buildings except Low-Rise Residential Buildings." 
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D. Coefficient of Performance:  Equal to or greater than prescribed by ASHRAE 90.1, "Energy 

Efficient Design of New Buildings except Low-Rise Residential Buildings." 

E. Units shall be designed to operate with HCFC-free refrigerants. 

1.5 COORDINATION 

A. Coordinate size and location of concrete bases for units.  Cast anchor-bolt inserts into bases.  

Concrete, reinforcement, and formwork are specified in Division 03 Section "Cast-in-Place 

Concrete." 

B. Coordinate size, location, and connection details with roof curbs, equipment supports, and roof 

penetrations specified in Division 07 Section "Roof Accessories." 

1.6 WARRANTY 

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

replace components of split-system air-conditioning units that fail in materials or workmanship 

within specified warranty period. 

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

1.7 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 

with protective covering for storage and identified with labels describing contents. 

1. Filters:  One set of filters for each unit. 

2. Fan Belts:  One set of belts for each unit. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

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

following: 

1. Carrier Air Conditioning; Div. of Carrier Corporation. 

2. Lennox Industries Inc. 

3. Mitsubishi Electronics America, Inc.; HVAC Division. 

4. Sanyo Fisher (U.S.A.) Corp.. 

5. Trane Company (The); Unitary Products Group. 

6. York International Corp. 
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2.2 CONCEALED EVAPORATOR-FAN COMPONENTS 

A. Chassis:  Galvanized steel with flanged edges, removable panels for servicing, and insulation on 

back of panel. 

1. Insulation:  Faced, glass-fiber duct liner. 

2. Drain Pans:  Galvanized steel, with connection for drain; insulated. 

B. Refrigerant Coil:  Copper tube, with mechanically bonded aluminum fins, complying with 

ARI 210/240, and with thermal-expansion valve. 

C. Fan:  Forward-curved, double-width wheel of galvanized steel; directly connected to motor. 

D. Fan Motors:  Comply with requirements in Division 23 Section "Common Motor Requirements 

for HVAC Equipment." 

1. Special Motor Features:  Multitapped, multispeed with internal thermal protection and 

permanent lubrication. 

E. Disposable Filters:  1 inch (25 mm) thick, in fiberboard frames. 

F. Wiring Terminations:  Connect motor to chassis wiring with plug connection. 

2.3 FLOOR-MOUNTING, EVAPORATOR-FAN COMPONENTS 

A. Cabinet:  Enameled steel with removable panels on front and ends in color selected by 

Architect. 

1. Discharge Grille:  Steel with surface-mounted frame. 

2. Insulation:  Faced, glass-fiber, duct liner. 

3. Drain Pans:  Galvanized steel, with connection for drain; insulated. 

B. Refrigerant Coil:  Copper tube, with mechanically bonded aluminum fins, complying with 

ARI 210/240, and with thermal-expansion valve. 

C. Fan:  Direct drive, centrifugal. 

D. Fan Motors:  Comply with requirements in Division 23 Section "Common Motor Requirements 

for HVAC Equipment." 

1. Special Motor Features:  Multitapped, multispeed with internal thermal protection and 

permanent lubrication. 

E. Filters:  Permanent, cleanable. 

2.4 AIR-COOLED, COMPRESSOR-CONDENSER COMPONENTS 

A. Casing:  Steel, finished with baked enamel in color selected by Architect, with removable 

panels for access to controls, weep holes for water drainage, and mounting holes in base.  

Provide brass service valves, fittings, and gage ports on exterior of casing. 
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B. Compressor:  Hermetically sealed with crankcase heater and mounted on vibration isolation.  

Compressor motor shall have thermal- and current-sensitive overload devices, start capacitor, 

relay, and contactor. 

 

1. Two-speed compressor motor with manual-reset high-pressure switch and automatic-

reset low-pressure switch. 

2. Refrigerant Charge:  R-410A. 

C. Refrigerant Coil:  Copper tube, with mechanically bonded aluminum fins, complying with 

ARI 210/240, and with liquid subcooler. 

D. Fan:  Aluminum-propeller type, directly connected to motor. 

E. Motor:  Permanently lubricated, with integral thermal-overload protection. 

F. Low Ambient Kit:  Permits operation down to 45 deg F (7 deg C). 

G. Mounting Base:  Polyethylene. 

2.5 ACCESSORIES 

A. Control equipment and sequence of operation are specified in Division 23 Sections 

"Instrumentation and Control for HVAC" and "Sequence of Operations for HVAC Controls." 

B. Thermostat:  Low voltage with subbase to control compressor and evaporator fan. 

C. Thermostat:  Wireless infrared functioning to remotely control compressor and evaporator fan, 

with the following features: 

1. Compressor time delay. 

2. 24-hour time control of system stop and start. 

3. Liquid-crystal display indicating temperature, set-point temperature, time setting, 

operating mode, and fan speed. 

4. Fan-speed selection, including auto setting. 

D. Automatic-reset timer to prevent rapid cycling of compressor. 

E. Refrigerant Line Kits:  Soft-annealed copper suction and liquid lines factory cleaned, dried, 

pressurized, and sealed; factory-insulated suction line with flared fittings at both ends. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install units level and plumb. 

B. Install evaporator-fan components using manufacturer's standard mounting devices securely 

fastened to building structure. 
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C. Install ground-mounting, compressor-condenser components on 3-inch- (76-mm-) thick, 

reinforced concrete base; 4 inches (100 mm) larger on each side than unit.  Concrete, 

reinforcement, and formwork are specified in Division 03 Section "Cast-in-Place Concrete."  

Coordinate anchor installation with concrete base. 

D. Install ground-mounting, compressor-condenser components on polyethylene mounting base. 

E. Install and connect precharged refrigerant tubing to component's quick-connect fittings.  Install 

tubing to allow access to unit. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate 

general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to unit to allow service and maintenance. 

C. Duct Connections:  Duct installation requirements are specified in Division 23 Section "Metal 

Ducts."  Drawings indicate the general arrangement of ducts.   

D. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 

Systems." 

E. Electrical Connections:  Comply with requirements in Division 26 Sections for power wiring, 

switches, and motor controls. 

3.3 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect, test, and adjust field-assembled components and equipment installation, including 

connections.  Report results in writing. 

B. Perform the following field tests and inspections and prepare test reports: 

1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest 

until no leaks exist. 

2. Operational Test:  After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation. 

3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

C. Remove and replace malfunctioning units and retest as specified above. 

3.4 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 
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3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain units.  Refer to Division 01 Section "Demonstration and Training." 

END OF SECTION 238126 
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Electrical equipment coordination and installation. 

2. Common electrical installation requirements. 

3. Product / manufacturer substitution procedures. 

1.3 COORDINATION 

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

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

headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference to other 

installations. 

3. To allow right of way for piping and conduit installed at required slope. 

4. So 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. 

C. Coordinate location of access panels and doors for electrical items that are behind finished 

surfaces or otherwise concealed.   

D. Coordinate sleeve selection and application with selection and application of firestopping. 

PART 2 - PRODUCTS  

2.1 PRODUCT SUBSTITUTION PROCEDURES 

A. For any products proposed or manufacturers to be utilized which are not specifically listed on 

the drawings or within these division 26 specifications, the contractor/bidder must submit the 

product data for the proposed product to the engineer for review a minimum of 14 calendar days 

in advance of bid date. 
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PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 

for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 

arrange and install components and equipment to provide maximum possible headroom 

consistent with these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 

of both electrical equipment and other nearby installations.  Connect in such a way as to 

facilitate future disconnecting with minimum interference with other items in the vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 

F. Provide temporary power during construction. Provide all necessary equipment and labor for 

complete installation. Coordinate temporary location and connection with the utility provider. 

All fees shall be paid by the contractor, including all utility usage. If utility is not accessible, 

provide temporary generator for power during construction and provide all necessary equipment 

and labor for complete installation.  

3.2 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 260500 
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Building wires and cables rated 600 V and less. 

2. Connectors, splices, and terminations rated 600 V and less. 

1.3 SUBMITTALS 

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

B. Field quality-control test reports. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

 

1. General Cable Corporation. 

2. Southwire Company. 

3. CME 

4. Encore Wire Corporation. 

B. Copper Conductors:  Comply with NEMA WC 70. 
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C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN. 

2.2 CONNECTORS AND SPLICES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. AFC Cable Systems, Inc. 

2. Hubbell Power Systems, Inc. 

3. O-Z/Gedney; Emerson. 

4. 3M; Electrical Products Division. 

5. Tyco Electronics Corp. 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 

and class for application and service indicated. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 

larger. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 

WIRING METHODS 

A. All feeders and branch circuits:  Type THHN-THWN, single conductors in raceway. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 

must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 

maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 

not damage cables or raceway. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 

follow surface contours where possible. 

E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems." 
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F. Identify and color-code conductors and cables according to Division 26 Section "Identification 

for Electrical Systems." 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-

tightening values.  If manufacturer's torque values are not indicated, use those specified in 

UL 486A and UL 486B. 

B. Make splices and taps that are compatible with conductor material and that possess equivalent 

or better mechanical strength and insulation ratings than unspliced conductors. 

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors. 

C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches (150 mm) of slack. 

D. All wiring under 50V terminations to have complete termination using either the following: 

1. Cat 6 Connectors 

2. Junction box 

3.5 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 

original (or new) fire-resistance rating of assembly. 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 

1. After installing conductors and cables and before electrical circuitry has been energized, 

test for compliance with requirements. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification.  Certify compliance with test parameters. 

3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final 

Acceptance, perform an infrared scan of each splice in cables and conductors No. 3 AWG 

and larger.  Remove box and equipment covers so splices are accessible to portable 

scanner.  Provide report to Dallas County to be used as the baseline for future 

maintenance scanning. 

 

C. Test Reports:  Prepare a written report to record the following: 

1. Test procedures used. 

2. Test results that comply with requirements. 
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3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

D. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 260519 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 

2. Construction requirements for concrete bases. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. IMC:  Intermediate metal conduit. 

C. RMC:  Rigid metal conduit. 

1.4 PERFORMANCE REQUIREMENTS 

A. Design supports for multiple raceways capable of supporting combined weight of supported 

systems and its contents. 

B. Design equipment supports capable of supporting combined operating weight of supported 

equipment and connected systems and components. 

C. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 

calculated or imposed for this Project, with a minimum structural safety factor of five times the 

applied force. 

1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel slotted support systems. 

B. Shop Drawings: Show fabrication and installation details and include calculations for the 

following: 
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1. Trapeze hangers.  Include Product Data for components. 

2. Steel slotted channel systems.  Include Product Data for components. 

3. Equipment supports. 

C. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 

Welding Code - Steel." 

B. Comply with NFPA 70. 

1.7 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases. 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field 

assembly. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Allied Tube & Conduit. 

b. Cooper B-Line, Inc.; a division of Cooper Industries. 

c. ERICO International Corporation. 

d. GS Metals Corp. 

e. Thomas & Betts Corporation. 

f. Unistrut; Tyco International, Ltd. 

g. Wesanco, Inc. 

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to 

MFMA-4. 

3. Channel Dimensions:  Selected for applicable load criteria. 

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

C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed 

for types and sizes of raceway or cable to be supported. 

D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of 

threaded body and insulating wedging plug or plugs for non-armored electrical conductors or 
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cables in riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces 

as required to suit individual conductors or cables supported.  Body shall be malleable iron. 

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 

shapes, and bars; black and galvanized. 

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or 

their supports to building surfaces include the following: 

1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement 

concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 

supported loads and building materials where used. 

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 

limited to, the following: 

1) Hilti Inc. 

2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 

3) MKT Fastening, LLC. 

4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 

2. Mechanical-Expansion Anchors:  Insert-wedge-type, stainless steel, for use in hardened 

portland cement concrete with tension, shear, and pullout capacities appropriate for 

supported loads and building materials in which used. 

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 

limited to, the following: 

1) Cooper B-Line, Inc.; a division of Cooper Industries. 

2) Empire Tool and Manufacturing Co., Inc. 

3) Hilti Inc. 

4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 

5) MKT Fastening, LLC. 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 

Type 18; complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 

attached structural element. 

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with 

ASTM A 325. 

6. Toggle Bolts:  All-steel springhead type. 

7. Hanger Rods:  Threaded steel. 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions 

of supported equipment. 
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B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel 

shapes and plates. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 

equipment and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 

EMT, IMC, and RMC as scheduled in NECA 1, where its Table 1 lists maximum spacings less 

than stated in NFPA 70.  Minimum rod size shall be 1/4 inch (6 mm) in diameter. 

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support 

system, sized so capacity can be increased by at least 25 percent in future without exceeding 

specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1 

inch and smaller raceways serving branch circuits and communication systems above suspended 

ceilings and for fastening raceways to trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 

Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and 

RMC may be supported by openings through structure members, as permitted in NFPA 70. 

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength 

will be adequate to carry present and future static loads within specified loading limits.  

Minimum static design load used for strength determination shall be weight of supported 

components plus 200 lb (90 kg). 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten 

electrical items and their supports to building structural elements by the following methods 

unless otherwise indicated by code: 

1. To Wood:  Fasten with lag screws or through bolts. 

2. To New Concrete:  Bolt to concrete inserts. 

3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 

4. To Existing Concrete:  Expansion anchor fasteners. 

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm) 
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thick or greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs 

less than 4 inches (100 mm) thick. 

6. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers 

and nuts. 

7. To Light Steel:  Sheet metal screws. 

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 

transformers, and other devices on slotted-channel racks attached to substrate by means 

that meet seismic-restraint strength and anchorage requirements. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 

bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-

fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 

to support and anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated or not less than 4 inches (100 mm) larger in 

both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters 

from edge of the base. 

B. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete.   

C. Anchor equipment to concrete base. 

1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 

drawings, templates, diagrams, instructions, and directions furnished with items to be 

embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported equipment. 

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

3.5 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 

after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 

with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 

mm). 
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B. Touchup:  Comply with requirements in Division 09 painting Sections for cleaning and touchup 

painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous 

metal. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 

galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 260529 
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. ENT:  Electrical nonmetallic tubing. 

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

D. FMC:  Flexible metal conduit. 

E. IMC:  Intermediate metal conduit. 

F. LFMC:  Liquidtight flexible metal conduit. 

G. LFNC:  Liquidtight flexible nonmetallic conduit. 

H. NBR:  Acrylonitrile-butadiene rubber. 

I. RNC:  Rigid nonmetallic conduit. 

1.4 SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 

enclosures, and cabinets. 

B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, 

details, and attachments to other work. 

1. Custom enclosures and cabinets. 

C. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following items 

are shown and coordinated with each other, based on input from installers of the items involved: 



RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 260533 - 2 
©2022 M.E.P. CONSULTING ENGINEERS, INC. 08/29/2022 

1. Structural members in the paths of conduit groups with common supports. 

2. HVAC and plumbing items and architectural features in the paths of conduit groups with 

common supports. 

D. Source quality-control test reports. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. AFC Cable Systems, Inc. 

2. Alflex Inc. 

3. Allied Tube & Conduit; a Tyco International Ltd. Co. 

4. Anamet Electrical, Inc.; Anaconda Metal Hose. 

5. Electri-Flex Co. 

6. Manhattan/CDT/Cole-Flex. 

7. Maverick Tube Corporation. 

8. O-Z Gedney; a unit of General Signal. 

9. Wheatland Tube Company. 

B. Rigid Steel Conduit:  ANSI C80.1. 

C. IMC:  ANSI C80.6. 

D. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit. 

1. Comply with NEMA RN 1. 

2. Coating Thickness:  0.040 inch (1 mm), minimum. 

E. EMT:  ANSI C80.3. 

F. FMC:  Zinc-coated steel. 

G. LFMC:  Flexible steel conduit with PVC jacket. 

H. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  

NEMA FB 1; listed for type and size raceway with which used, and for application and 

environment in which installed. 
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1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886. 

2. Fittings for EMT:  Steel or die-cast, set-screw or compression type. 

3. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 0.040 inch (1 mm), 

with overlapping sleeves protecting threaded joints. 

I. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies, 

and compounded for use to lubricate and protect threaded raceway joints from corrosion and 

enhance their conductivity. 

2.2 METAL WIREWAYS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper B-Line, Inc. 

2. Hoffman. 

3. Square D; Schneider Electric. 

B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise 

indicated. 

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-

down straps, end caps, and other fittings to match and mate with wireways as required for 

complete system. 

D. Wireway Covers:  Screw-cover type for interior applications and Flanged-and-gasketed type for 

exterior applications, unless otherwise indicated. 

E. Finish:  Manufacturer's standard enamel finish. 

a.  

2.3 BOXES, ENCLOSURES, AND CABINETS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 

2. EGS/Appleton Electric. 

3. Erickson Electrical Equipment Company. 

4. Hoffman. 

5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division. 

6. O-Z/Gedney; a unit of General Signal. 

7. RACO; a Hubbell Company. 

8. Robroy Industries, Inc.; Enclosure Division. 

9. Scott Fetzer Co.; Adalet Division. 

10. Spring City Electrical Manufacturing Company. 

11. Thomas & Betts Corporation. 

12. Walker Systems, Inc.; Wiremold Company (The). 

13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary. 
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B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 

C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed 

cover. 

D. Nonmetallic Outlet and Device Boxes:  NEMA OS 2. 

E. Metal Floor Boxes:  Cast metal, fully adjustable, rectangular. 

F. Nonmetallic Floor Boxes:  Nonadjustable, round. 

G. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

H. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, galvanized, cast iron with gasketed 

cover. 

I. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 

unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 

2. Nonmetallic Enclosures:  Plastic. 

J. Cabinets: 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 

front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 

3. Key latch to match panelboards. 

4. Metal barriers to separate wiring of different systems and voltage. 

5. Accessory feet where required for freestanding equipment. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated: 

1. Exposed Conduit:  Rigid steel conduit. 

2. Concealed Conduit, Aboveground:  IMC. 

3. Underground Conduit:  RNC, Type EPC-40 or EPC-80-PVC as indicated, direct buried. 

4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC. 

5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R. 

B. Comply with the following indoor applications, unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage:  EMT. 

2. Exposed, Not Subject to Severe Physical Damage:  EMT. 

3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit or IMC.  Includes 

raceways in the following locations: 
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a. Mechanical and Electrical rooms. 

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 

locations. 

6. Damp or Wet Locations:  Rigid steel conduit or IMC. 

7. Raceways for Optical Fiber or Communications Cable in Spaces Used for Environmental 

Air:  Plenum-type, optical fiber/communications cable raceway. 

8. Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts:  Riser-

type, optical fiber/communications cable raceway. 

9. Raceways for Concealed General Purpose Distribution of Optical Fiber or 

Communications Cable:  General-use, optical fiber/communications cable raceway. 

10. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless 

steel in damp or wet locations. 

C. Minimum Raceway Size:  3/4-inch (21-mm) trade size. 

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless 

otherwise indicated. 

2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with that 

material.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing 

conduits and fittings.  Use sealant recommended by fitting manufacturer. 

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum 

raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve. 

F. Do not install aluminum conduits in contact with concrete. 

3.2 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 

except where requirements on Drawings or in this Article are stricter. 

B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-

water pipes.  Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation. 

D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical 

Systems." 

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab. 

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 

communications conduits, for which fewer bends are allowed. 
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G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise 

indicated. If indicated, conduit to match architect color scheme. 

H. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply 

listed compound to threads of raceway and fittings before making up joints.  Follow compound 

manufacturer's written instructions. 

I. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 

to protect conductors, including conductors smaller than No. 4 AWG. 

J. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 

less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of slack at each end 

of pull wire. 

K. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic and 

nonmetallic, rigid and flexible, as follows: 

1. 3/4-Inch (19-mm) Trade Size and Smaller:  Install raceways in maximum lengths of 50 

feet (15 m). 

2. 1-Inch (25-mm) Trade Size and Larger:  Install raceways in maximum lengths of 75 feet 

(23 m). 

3. Install with a maximum of two 90-degree bends or equivalent for each length of raceway 

unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes 

or terminations at distribution frames or cabinets where necessary to comply with these 

requirements. 

L. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 

listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a 

blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway 

sealing fittings at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 

spaces. 

2. Where otherwise required by NFPA 70. 

M. Expansion-Joint Fittings for RNC:  Install in each run of aboveground conduit that is located 

where environmental temperature change may exceed 30 deg F (17 deg C), and that has 

straight-run length that exceeds 25 feet (7.6 m). 

1. Install expansion-joint fittings for each of the following locations, and provide type and 

quantity of fittings that accommodate temperature change listed for location: 

a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F (70 deg C) 

temperature change. 

b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F (86 deg C)  temperature 

change. 

c. Indoor Spaces:  Connected with the Outdoors without Physical Separation:  125 

deg F (70 deg C) temperature change. 

d. Attics:  135 deg F (75 deg C) temperature change. 
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2. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 

of length of straight run per deg F (0.06 mm per meter of length of straight run per deg C) 

of temperature change. 

3. Install each expansion-joint fitting with position, mounting, and piston setting selected 

according to manufacturer's written instructions for conditions at specific location at the 

time of installation. 

N. Flexible Conduit Connections:  Use maximum of 72 inches (1830 mm) of flexible conduit for 

recessed and semirecessed lighting fixtures, equipment subject to vibration, noise transmission, 

or movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 

2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage. 

O. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, 

and install box flush with surface of wall. 

P. Set metal floor boxes level and flush with finished floor surface. 

Q. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished floor surface. 

3.3 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 

original (or new) fire-resistance rating of assembly.   

3.4 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 

without damage or deterioration at time of Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer. 

2. Repair damage to PVC or paint finishes with matching touchup coating recommended by 

manufacturer. 

END OF SECTION 260533 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Identification for raceways. 

2. Identification of power and control cables. 

3. Identification for conductors. 

4. Warning labels and signs. 

5. Instruction signs. 

6. Equipment identification labels. 

7. Miscellaneous identification products. 

1.3 SUBMITTALS 

A. Product Data:  For each electrical identification product indicated. 

B. Identification Schedule:  An index of nomenclature of electrical equipment and system 

components used in identification signs and labels. 

1.4 QUALITY ASSURANCE 

A. Comply with ANSI A13.1. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 

used by label printers, shall comply with UL 969. 

1.5 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in 

other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's 
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wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes, 

standards, and 29 CFR 1910.145.  Use consistent designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting of 

surfaces where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 POWER RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 

color field for each raceway size. 

B. Colors for Raceways Carrying Circuits at 600 V or Less: 

1. Black letters on an orange field. 

2. Legend:  Indicate voltage and system or service type. 

C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, 

flexible label laminated with a clear, weather- and chemical-resistant coating and matching 

wraparound adhesive tape for securing ends of legend label. 

2.2 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 

color field for each raceway and cable size. 

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 

chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 

label. 

2.3 CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils (0.08 

mm) thick by 1 to 2 inches (25 to 50 mm) wide. 

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 

chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 

label. 
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2.4 FLOOR MARKING TAPE 

A. 2-inch- (50-mm-) wide, 5-mil (0.125-mm) pressure-sensitive vinyl tape, with black and white 

stripes and clear vinyl overlay. 

2.5 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Baked-Enamel Warning Signs: 

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size 

required for application. 

2. 1/4-inch (6.4-mm) grommets in corners for mounting. 

3. Nominal size, 7 by 10 inches (180 by 250 mm). 

C. Warning label and sign shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - 

EQUIPMENT HAS MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN 

FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES 

(915 MM)." 

2.6 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for signs 

up to 20 sq. inches (129 sq. cm) and 1/8 inch (3.2 mm) thick for larger sizes. 

1. Engraved legend with black letters on white face. 

2. Punched or drilled for mechanical fasteners. 

3. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 

transfer or equivalent process.  Minimum letter height shall be 3/8 inch (10 mm).  Overlay shall 

provide a weatherproof and UV-resistant seal for label. 

2.7 EQUIPMENT IDENTIFICATION LABELS 

A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white 

letters on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 mm). 

B. Stenciled Legend:  In nonfading, waterproof, black  ink or paint.  Minimum letter height shall 

be [1 inch (25 mm)]  
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2.8 CABLE TIES 

A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, Type 6/6 

nylon. 

1. Minimum Width:  3/16 inch (5 mm). 

2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  12,000 psi (82.7 

MPa). 

3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 

4. Color:  Black except where used for color-coding. 

B. Plenum-Rated Cable Ties:  Self extinguishing, UV stabilized, one piece, self locking. 

1. Minimum Width:  3/16 inch (5 mm). 

2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  7000 psi (48.2 

MPa). 

3. UL 94 Flame Rating:  94V-0. 

4. Temperature Range:  Minus 50 to plus 284 deg F (Minus 46 to plus 140 deg C). 

5. Color:  Black. 

2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials and 

application requirements.  Select paint system applicable for surface material and location 

(exterior or interior). 

B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine 

screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient viewing 

without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 

methods recommended by manufacturer of identification device. 

E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 

appropriate to the location and substrate. 

F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band 

shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in 

contact, side by side.  Locate bands at changes in direction, at penetrations of walls and floors, 
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at 50-foot (15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals 

in congested areas. 

G. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or 

cable at a location with high visibility and accessibility. 

H. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below: 

1. Outdoors:  UV-stabilized nylon. 

2. In Spaces Handling Environmental Air:  Plenum rated. 

I. Underground-Line Warning Tape:  During backfilling of trenches install continuous 

underground-line warning tape directly above line at 12 inches above duct.  Use multiple tapes 

where width of multiple lines installed in a common trench or concrete envelope exceeds 16 

inches (400 mm) overall. 

J. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface 

preparation and paint application. 

3.2 IDENTIFICATION SCHEDULE 

A. Accessible Raceways, 600 V or Less, for Service, Feeder, and Branch Circuits More Than 20A, 

and 120V to ground:  Identify with self-adhesive vinyl label.  Install labels at 30-foot (10-m) 

maximum intervals. 

B. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and 

pull box of the following systems with self-adhesive vinyl labels with the wiring system legend 

and system voltage.  System legends shall be as follows: 

1. Emergency Power. 

2. Power. 

C. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and 

junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase. 

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors 

listed below for ungrounded service, feeder and branch-circuit conductors. 

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if 

authorities having jurisdiction permit. 

b. Colors for 208/120-V Circuits: 

1) Phase A:  Black. 

2) Phase B:  Red. 

3) Phase C:  Blue. 

c. Colors for 480/277-V Circuits: 

1) Phase A:  Brown. 

2) Phase B:  Orange. 

3) Phase C:  Yellow. 
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d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 

minimum distance of 6 inches (150 mm) from terminal points and in boxes where 

splices or taps are made.  Apply last two turns of tape with no tension to prevent 

possible unwinding.  Locate bands to avoid obscuring factory cable markings. 

D. Power-Circuit Conductor Identification, More than 600 V:  For conductors in vaults, pull and 

junction boxes, manholes, and handholes, use nonmetallic plastic tag holder with adhesive-

backed phase tags, and a separate tag with the circuit designation. 

E. Install instructional sign including the color-code for grounded and ungrounded conductors 

using adhesive-film-type labels. 

F. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source. 

G. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, 

and signal connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 

pull points.  Identify by system and circuit designation. 

2. Use system of marker tape designations that is uniform and consistent with system used 

by manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 

Operation and Maintenance Manual. 

H. Workspace Indication:  Install floor marking tape to show working clearances in the direction of 

access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless 

otherwise indicated.  Do not install at flush-mounted panelboards and similar equipment in 

finished spaces. 

I. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-

adhesive warning labels. 

1. Comply with 29 CFR 1910.145. 

2. Identify system voltage with black letters on an orange background. 

3. Apply to exterior of door, cover, or other access. 

4. For equipment with multiple power or control sources, apply to door or cover of 

equipment including, but not limited to, the following: 

a. Power transfer switches. 

b. Controls with external control power connections. 

J. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 

maintenance of electrical systems and items to which they connect.  Install instruction signs 

with approved legend where instructions are needed for system or equipment operation. 

K. Emergency Operating Instruction Signs:  Install instruction signs with white legend on a red 

background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at 

equipment used for power transfer and load shedding. 

L. Equipment Identification Labels:  On each unit of equipment, install unique designation label 

that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  
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Apply labels to disconnect switches and protection equipment, central or master units, control 

panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 

lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 

provided with its own identification. 

1. Labeling Instructions: 

a. Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine label.  

Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) 

high letters on 1-1/2-inch- (38-mm-) high label; where two lines of text are 

required, use labels 2 inches (50 mm) high. 

b. Outdoor Equipment:  Stenciled legend 4 inches (100 mm) high. 

c. Elevated Components:  Increase sizes of labels and letters to those appropriate for 

viewing from the floor. 

d. Unless provided with self-adhesive means of attachment, fasten labels with 

appropriate mechanical fasteners that do not change the NEMA or NRTL rating of 

the enclosure. 

2. Equipment to Be Labeled: 

a. Panelboards:  Typewritten directory of circuits in the location provided by 

contractor.  Panelboard identification shall be self-adhesive, engraved, laminated 

acrylic or melamine label. 

b. Enclosures and electrical cabinets. 

c. Access doors and panels for concealed electrical items. 

d. Switchboards. 

e. Emergency system boxes and enclosures. 

f. Enclosed switches. 

END OF SECTION 260553 
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SECTION 260573.19 - ARC-FLASH HAZARD ANALYSIS 

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 a computer-based, arc-flash study to determine the arc-flash hazard distance 

and the incident energy to which personnel could be exposed during work on or near electrical 

equipment. 

1.3 DEFINITIONS 

A. Existing to Remain: Existing items of construction that are not to be removed and that are not 

otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 

B. Field Adjusting Agency: An independent electrical testing agency with full-time employees and 

the capability to adjust devices and conduct testing indicated and that is a member company of 

NETA. 

C. One-Line Diagram: A diagram that shows, by means of single lines and graphic symbols, the 

course of an electric circuit or system of circuits and the component devices or parts used 

therein. 

D. Power System Analysis Software Developer: An entity that commercially develops, maintains, 

and distributes computer software used for power system studies. 

E. Power Systems Analysis Specialist: Professional engineer in charge of performing the study and 

documenting recommendations, licensed in the state where Project is located. 

F. Protective Device: A device that senses when an abnormal current flow exists and then removes 

the affected portion from the system. 

G. SCCR: Short-circuit current rating. 

H. Service: The conductors and equipment for delivering electric energy from the serving utility to 

the wiring system of the premises served. 

I. Single-Line Diagram: See "One-Line Diagram." 
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1.4 ACTION SUBMITTALS 

A. Product Data: For computer software program to be used for studies. 

B. Study Submittals: Submit the following submittals after the approval of system protective 

devices submittals. Submittals shall be in digital form: 

1. Arc-flash study input data, including completed computer program input data sheets. 

2. Arc-flash study report; signed, dated, and sealed by Power Systems Analysis Specialist. 

3. Submit study report for action prior to receiving final approval of distribution equipment 

submittals. If formal completion of studies will cause delay in equipment manufacturing, 

obtain approval from Architect for preliminary submittal of sufficient study data to 

ensure that selection of devices and associated characteristics is satisfactory. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: 

1. For Power Systems Analysis Software Developer. 

2. For Power System Analysis Specialist. 

3. For Field Adjusting Agency. 

B. Product Certificates: For arc-flash hazard analysis software, certifying compliance with 

IEEE 1584 and NFPA 70E. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: 

1. Provide maintenance procedures in equipment manuals according to requirements in 

NFPA 70E. 

2. Operation and Maintenance Procedures. 

1.7 QUALITY ASSURANCE 

A. Study shall be performed using commercially developed and distributed software designed 

specifically for power system analysis. 

B. Software algorithms shall comply with requirements of standards and guides specified in this 

Section. 

C. Manual calculations are unacceptable. 

D. Power System Analysis Software Qualifications: An entity that owns and markets computer 

software used for studies, having performed successful studies of similar magnitude on 

electrical distribution systems using similar devices. 

1. Computer program shall be designed to perform arc-flash analysis or have a function, 

component, or add-on module designed to perform arc-flash analysis. 
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2. Computer program shall be developed under the charge of a licensed professional 

engineer who holds IEEE Computer Society's Certified Software Development 

Professional certification. 

E. Power Systems Analysis Specialist Qualifications: Professional engineer in charge of 

performing the arc-flash study, analyzing the arc flash, and documenting recommendations, 

licensed in the state where Project is located. All elements of the study shall be performed under 

the direct supervision and control of this professional engineer. 

F. Arc-Flash Study Certification: Arc-Flash Study Report shall be signed and sealed by Power 

Systems Analysis Specialist. 

G. Field Adjusting Agency Qualifications: 

1. Employer of a NETA ETT-Certified Technician Level III or NICET Electrical Power 

Testing Level III certification responsible for all field adjusting of the Work. 

2. A member company of NETA. 

3. Acceptable to authorities having jurisdiction. 

PART 2 - PRODUCTS 

2.1 COMPUTER SOFTWARE DEVELOPERS 

A. Comply with IEEE 1584 and NFPA 70E. 

B. Analytical features of device coordination study computer software program shall have the 

capability to calculate "mandatory," "very desirable," and "desirable" features as listed in 

IEEE 399. 

2.2 ARC-FLASH STUDY REPORT CONTENT 

A. Executive summary of study findings. 

B. Study descriptions, purpose, basis, and scope. Include case descriptions, definition of terms, and 

guide for interpretation of results. 

C. One-line diagram, showing the following: 

1. Protective device designations and ampere ratings. 

2. Conductor types, sizes, and lengths. 

3. Transformer kilovolt ampere (kVA) and voltage ratings, including derating factors and 

environmental conditions. 

4. Motor and generator designations and kVA ratings. 

5. Switchgear, switchboard, motor-control center, panelboard designations, and ratings. 

D. Study Input Data: As described in "Power System Data" Article. 



ARC-FLASH HAZARD ANALYSIS 260573.19 - 4 
©2022 M.E.P. CONSULTING ENGINEERS, INC. 08/29/2022 

E. Short-Circuit Study Output Data: As specified in "Short-Circuit Study Output Reports" 

Paragraph in "Short-Circuit Study Report Contents" Article in Section 260573.13 "Short-Circuit 

Studies." 

F. Protective Device Coordination Study Report Contents: As specified in "Coordination Study 

Report Contents" Article in Section 260573.16 "Coordination Studies." 

G. Arc-Flash Study Output Reports: 

1. Interrupting Duty Report: Three-phase and unbalanced fault calculations, showing the 

following for each equipment location included in the report: 

a. Voltage. 

b. Calculated symmetrical fault-current magnitude and angle. 

c. Fault-point X/R ratio. 

d. No AC Decrement (NACD) ratio. 

e. Equivalent impedance. 

f. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a 

symmetrical basis. 

g. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a total basis. 

H. Incident Energy and Flash Protection Boundary Calculations: 

1. Arcing fault magnitude. 

2. Protective device clearing time. 

3. Duration of arc. 

4. Arc-flash boundary. 

5. Restricted approach boundary. 

6. Limited approach boundary. 

7. Working distance. 

8. Incident energy. 

9. Hazard risk category. 

10. Recommendations for arc-flash energy reduction. 

I. Fault study input data, case descriptions, and fault-current calculations including a definition of 

terms and guide for interpretation of computer printout. 

2.3 ARC-FLASH WARNING LABELS 

A. Comply with requirements in Section 260553 "Identification for Electrical Systems" for self-

adhesive equipment labels. Produce a 3.5-by-5-inch (76-by-127-mm) self-adhesive equipment 

label for each work location included in the analysis. 

B. Label shall have an orange header with the wording, "WARNING, ARC-FLASH HAZARD," 

and shall include the following information taken directly from the arc-flash hazard analysis: 

1. Location designation. 

2. Nominal voltage. 

3. Protection boundaries. 
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a. Arc-flash boundary. 

b. Restricted approach boundary. 

c. Limited approach boundary. 

4. Arc flash PPE category. 

5. Required minimum arc rating of PPE in Cal/cm squared. 

6. Available incident energy. 

7. Working distance. 

8. Engineering report number, revision number, and issue date. 

C. Labels shall be machine printed, with no field-applied markings. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine Project overcurrent protective device submittals. Proceed with arc-flash study only 

after relevant equipment submittals have been assembled. Overcurrent protective devices that 

have not been submitted and approved prior to arc-flash study may not be used in study. 

3.2 ARC-FLASH HAZARD ANALYSIS 

A. Comply with NFPA 70E and its Annex D for hazard analysis study. 

B. Calculate maximum and minimum contributions of fault-current size. 

1. Maximum calculation shall assume a maximum contribution from the utility and shall 

assume motors to be operating under full-load conditions. 

2. Calculate arc-flash energy at 85 percent of maximum short-circuit current according to 

IEEE 1584 recommendations. 

3. Calculate arc-flash energy at 38 percent of maximum short-circuit current according to 

NFPA 70E recommendations. 

4. Calculate arc-flash energy with the utility contribution at a minimum and assume no 

motor contribution. 

C. Calculate the arc-flash protection boundary and incident energy at locations in electrical 

distribution system where personnel could perform work on energized parts. 

D. Calculate the limited, restricted, and prohibited approach boundaries for each location. 

E. Incident energy calculations shall consider the accumulation of energy over time when 

performing arc-flash calculations on buses with multiple sources. Iterative calculations shall 

take into account the changing current contributions, as the sources are interrupted or 

decremented with time. Fault contribution from motors and generators shall be decremented as 

follows: 

1. Fault contribution from induction motors shall not be considered beyond three to five 

cycles. 
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2. Fault contribution from synchronous motors and generators shall be decayed to match the 

actual decrement of each as closely as possible (for example, contributions from 

permanent magnet generators will typically decay from 10 per unit to three per unit after 

10 cycles). 

F. Arc-flash energy shall generally be reported for the maximum of line or load side of a circuit 

breaker. However, arc-flash computation shall be performed and reported for both line and load 

side of a circuit breaker as follows: 

1. When the circuit breaker is in a separate enclosure. 

2. When the line terminals of the circuit breaker are separate from the work location. 

G. Base arc-flash calculations on actual overcurrent protective device clearing time. Cap maximum 

clearing time at two seconds based on IEEE 1584, Section B.1.2. 

3.3 POWER SYSTEM DATA 

A. Obtain all data necessary for conduct of the arc-flash hazard analysis. 

1. Verify completeness of data supplied on one-line diagram on Drawings. Call 

discrepancies to Architect's attention. 

2. For new equipment, use characteristics from approved submittals under provisions of 

action submittals and information submittals for this Project. 

3. For existing equipment, whether or not relocated, obtain required electrical distribution 

system data by field investigation and surveys conducted by qualified technicians and 

engineers. 

B. Electrical Survey Data: Gather and tabulate the following input data to support study. Comply 

with recommendations in IEEE 1584 and NFPA 70E as to the amount of detail that is required 

to be acquired in the field. Field data gathering shall be under the direct supervision and control 

of the engineer in charge of performing the study, and shall be by the engineer or its 

representative who holds NETA ETT-Certified Technician Level III or NICET Electrical Power 

Testing Level III certification. Data include, but are not limited to, the following: 

1. Product Data for overcurrent protective devices specified in other Sections and involved 

in overcurrent protective device coordination studies. Use equipment designation tags 

that are consistent with electrical distribution system diagrams, overcurrent protective 

device submittals, input and output data, and recommended device settings. 

2. Obtain electrical power utility impedance or available short circuit current at the service. 

3. Power sources and ties. 

4. Short-circuit current at each system bus (three phase and line to ground). 

5. Full-load current of all loads. 

6. Voltage level at each bus. 

7. For transformers, include kVA, primary and secondary voltages, connection type, 

impedance, X/R ratio, taps measured in percent, and phase shift. 

8. For reactors, provide manufacturer and model designation, voltage rating and impedance. 

9. For circuit breakers and fuses, provide manufacturer and model designation. List type of 

breaker, type of trip and available range of settings, SCCR, current rating, and breaker 

settings. 
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10. Generator short-circuit current contribution data, including short-circuit reactance, rated 

kVA, rated voltage, and X/R ratio. 

11. For relays, provide manufacturer and model designation, current transformer ratios, 

potential transformer ratios, and relay settings. 

12. Busway manufacturer and model designation, current rating, impedance, lengths, size, 

and conductor material. 

13. Motor horsepower and NEMA MG 1 code letter designation. 

14. Low-voltage conductor sizes, lengths, number, conductor material and conduit material 

(magnetic or nonmagnetic). 

15. Medium-voltage conductor sizes, lengths, conductor material, conductor construction and 

metallic shield performance parameters, and conduit material (magnetic or nonmagnetic). 

3.4 LABELING 

A. Apply arc-flash label on the front cover of each section of the equipment and on side or rear 

covers with accessible live parts and hinged doors or removable plates for each equipment 

included in the study. Base arc-flash label data on highest values calculated at each location. 

B. Each piece of equipment listed below shall have an arc-flash label applied to it: 

1. Low-voltage switchboard. 

C. Note on record Drawings the location of equipment where the personnel could be exposed to 

arc-flash hazard during their work. 

1. Indicate arc-flash energy. 

2. Indicate protection level required. 

3.5 APPLICATION OF WARNING LABELS 

A. Install arc-flash warning labels under the direct supervision and control of Power System 

Analysis Specialist. 

3.6 DEMONSTRATION 

A. Engage Power Systems Analysis Specialist to train Owner's maintenance personnel in potential 

arc-flash hazards associated with working on energized equipment and the significance of arc-

flash warning labels. 

END OF SECTION 260573.19 
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SECTION 262413 - SWITCHBOARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Service and distribution switchboards rated 600 V and less. 

2. Transient voltage suppression devices. 

3. Disconnecting and overcurrent protective devices. 

4. Instrumentation. 

5. Control power. 

6. Accessory components and features. 

7. Identification. 

8. Mimic bus. 

1.3 SUBMITTALS 

A. Product Data:  For each type of switchboard, overcurrent protective device, transient voltage 

suppression device, ground-fault protector, accessory, and component indicated.  Include 

dimensions and manufacturers' technical data on features, performance, electrical 

characteristics, ratings, accessories, and finishes. 

B. Shop Drawings:  For each switchboard and related equipment. 

1. Include dimensioned plans, elevations, sections, and details, including required 

clearances and service space around equipment.  Show tabulations of installed devices, 

equipment features, and ratings. 

2. Detail enclosure types for types other than NEMA 250, Type 1. 

3. Detail bus configuration, current, and voltage ratings. 

4. Detail short-circuit current rating of switchboards and overcurrent protective devices. 

5. Include descriptive documentation of optional barriers specified for electrical insulation 

and isolation. 

6. Detail utility company's metering provisions with indication of approval by utility 

company. 

7. Include evidence of NRTL listing for series rating of installed devices. 

8. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components. 
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9. Include time-current coordination curves for each type and rating of overcurrent 

protective device included in switchboards.  Submit on translucent log-log graft paper; 

include selectable ranges for each type of overcurrent protective device. 

10. Include diagram and details of proposed mimic bus. 

11. Include schematic and wiring diagrams for power, signal, and control wiring. 

C. Qualification Data:  For qualified Installer. 

D. Field Quality-Control Reports: 

1. Test procedures used. 

2. Test results that comply with requirements. 

3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements. 

E. Operation and Maintenance Data:  For switchboards and components to include in emergency, 

operation, and maintenance manuals.  Include the following: 

1. Routine maintenance requirements for switchboards and all installed components. 

2. Manufacturer's written instructions for testing and adjusting overcurrent protective 

devices. 

3. Time-current coordination curves for each type and rating of overcurrent protective 

device included in switchboards.  Submit on translucent log-log graft paper; include 

selectable ranges for each type of overcurrent protective device. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers qualified as defined in NEMA PB 2.1 and 

trained in electrical safety as required by NFPA 70E. 

B. Source Limitations:  Obtain switchboards, overcurrent protective devices, components, and 

accessories from single source from single manufacturer. 

C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for 

switchboards including clearances between switchboards and adjacent surfaces and other items.  

Comply with indicated maximum dimensions. 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 

E. Comply with NEMA PB 2. 

F. Comply with NFPA 70. 

G. Comply with UL 891. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver switchboards in sections or lengths that can be moved past obstructions in delivery path. 



SWITCHBOARDS 262413 - 3 
©2022 M.E.P. CONSULTING ENGINEERS, INC. 08/29/2022 

B. Remove loose packing and flammable materials from inside switchboards. 

C. Handle and prepare switchboards for installation according to NEMA PB 2.1. 

1.6 PROJECT CONDITIONS 

A. Installation Pathway:  Remove and replace access fencing, doors, lift-out panels, and structures 

to provide pathway for moving switchboards into place. 

B. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied 

by Owner or others unless permitted under the following conditions and then only after 

arranging to provide temporary electric service according to requirements indicated: 

1. Notify Owner, Construction Manager, and Engineer no fewer than 14 days in advance of 

proposed interruption of electric service. 

2. Indicate method of providing temporary electric service if required. 

3. Do not proceed with interruption of electric service without Owner’s written permission. 

4. Comply with NFPA 70E. 

1.7 COORDINATION 

A. Coordinate layout and installation of switchboards and components with other construction that 

penetrates walls or is supported by them, including electrical and other types of equipment, 

raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.  

Maintain required workspace clearances and required clearances for equipment access doors 

and panels. 

B. Coordinate sizes and locations of concrete bases with actual equipment provided.  Cast anchor-

bolt inserts into bases.   

1.8 WARRANTY 

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

replace transient voltage suppression devices that fail in materials or workmanship within 

specified warranty period. 

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

1.9 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Potential Transformer Fuses:  Equal to 10 percent of quantity installed for each size and 

type, but no fewer than two of each size and type. 

2. Control-Power Fuses:  Equal to 10 percent of quantity installed for each size and type, 

but no fewer than two of each size and type. 
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3. Fuses and Fusible Devices for Fused Circuit Breakers:  Equal to 10 percent of quantity 

installed for each size and type, but no fewer than three of each size and type. 

4. Fuses for Fused Switches:  Equal to 10 percent of quantity installed for each size and 

type, but no fewer than three of each size and type. 

5. Fuses for Fused Power-Circuit Devices:  Equal to 10 percent of quantity installed for 

each size and type, but no fewer than three of each size and type. 

6. Indicating Lights:  Equal to 10 percent of quantity installed for each size and type, but no 

fewer than one of each size and type. 

PART 2 - PRODUCTS 

2.1 MANUFACTURED UNITS 

A. Manufacturers:  Provide products by the following: 

 

1. Square D; a brand of Schneider Electric.   

a. No alternate manufacturer’s will be considered on this project, unless specifically 

approved by Owner and Engineer prior to bid. 

B. Nominal System Voltage:  480Y/277 V 

C. Main-Bus Continuous: As indicated on drawings. 

D. Indoor Enclosures:  Steel, NEMA 250, Type 1. 

E. Enclosure Finish for Indoor Units:  Factory-applied finish in manufacturer's standard gray finish 

over a rust-inhibiting primer on treated metal surface. 

F. Barriers:  Between adjacent switchboard sections. 

G. Insulation and isolation for main bus of main section and main and vertical buses of feeder 

sections. 

H. Incoming Pull Sections:  Matched and aligned with basic switchboard.  Install wiring top-hat 

style enclosure over main incoming service feeder section as required to connect existing 

feeders to new switchboard main section. 

I. Removable, Hinged Rear Doors and Compartment Covers:  Secured by standard bolts, for 

access to rear interior of switchboard. 

J. Front Panels:  Allow access to circuit breaker, metering, accessory, and blank compartments. 

K. Pull Box on Top of Switchboard: 

1. Adequate ventilation to maintain temperature in pull box within same limits as 

switchboard. 

2. Removable covers shall form top, front, and sides.  Top covers at rear shall be easily 

removable for drilling and cutting. 

3. Bottom shall be insulating, fire-resistive material with separate holes for cable drops into 

switchboard. 
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4. Cable supports shall be arranged to facilitate cabling and adequate to support cables 

indicated, including those for future installation. 

L. Buses and Connections:  Three phase, four wire unless otherwise indicated. 

1. Phase- and Neutral-Bus Material:  Hard-drawn copper of 98 percent conductivity, with 

tin-plated aluminum or copper feeder circuit-breaker line connections. 

2. Load Terminals:  Insulated, rigidly braced, runback bus extensions, of same material as 

through buses, equipped with compression connectors for outgoing circuit conductors.  

Provide load terminals for future circuit-breaker positions at full-ampere rating of circuit-

breaker position. 

3. Ground Bus:  Minimum-size required by UL 891, hard-drawn copper of 98 percent 

conductivity, equipped with mechanical connectors for feeder and branch-circuit ground 

conductors.  For busway feeders, extend insulated equipment grounding cable to busway 

ground connection and support cable at intervals in vertical run. 

4. Main Phase Buses and Equipment Ground Buses:  Uniform capacity for entire length of 

switchboard's main and distribution sections.  Provide for future extensions from both 

ends. 

5. Neutral Buses:  100 percent of the ampacity of phase buses unless otherwise indicated, 

equipped with mechanical connectors for outgoing circuit neutral cables.  Brace bus 

extensions for busway feeder neutral bus. 

6. Isolation Barrier Access Provisions:  Permit checking of bus-bolt tightness. 

M. Future Devices:  Equip compartments with mounting brackets, supports, bus connections, and 

appurtenances at full rating of circuit-breaker compartment. 

N. Bus-Bar Insulation:  Factory-applied, flame-retardant, tape wrapping of individual bus bars or 

flame-retardant, spray-applied insulation.  Minimum insulation temperature rating of 105 deg C. 

O. Fungus Proofing:  Permanent fungicidal treatment for overcurrent protective devices and other 

components including instruments and instrument transformers. 

2.2 TRANSIENT VOLTAGE SUPPRESSION DEVICES 

A. Surge Protection Device Description:  IEEE C62.41-compliant, integrally mounted, solid-state, 

parallel-connected, with sine-wave tracking suppression and filtering modules, UL 1449, 

second edition, short-circuit current rating matching or exceeding the switchboard short-circuit 

rating, and with the following features and accessories: 

1. Fuses, rated at 200-kA interrupting capacity. 

2. Fabrication using bolted compression lugs for internal wiring. 

3. Redundant suppression circuits. 

4. Redundant replaceable modules. 

5. Arrangement with wire connections to phase buses, neutral bus, and ground bus. 

6. LED indicator lights for power and protection status. 

7. Audible alarm, with silencing switch, to indicate when protection has failed. 

8. Six-digit, transient-event counter set to totalize transient surges. 

B. Withstand Capabilities:  12,000 IEEE C62.41, Category C3 (10 kA), 8-by-20-mic.sec. surges 

with less than 5 percent change in clamping voltage. 



SWITCHBOARDS 262413 - 6 
©2022 M.E.P. CONSULTING ENGINEERS, INC. 08/29/2022 

2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to 

meet available fault currents. 

 

1. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-

replicable electronic trip; and the following field-adjustable settings: 

a. Instantaneous trip. 

b. Long- and short-time pickup levels. 

c. Long- and short-time time adjustments. 

d. Ground-fault pickup level, time delay, and I2t response. 

 

2. Molded-Case Circuit-Breaker (MCCB) Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 

b. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor 

material. 

c. Undervoltage Trip:  Set to operate at 35 to 75 percent of rated voltage without 

intentional time delay. 

B. Insulated-Case Circuit Breaker (ICCB):  100 percent rated, sealed, insulated-case power circuit 

breaker with interrupting capacity rating to meet available fault current. 

1. Fixed circuit-breaker mounting. 

2. Two-step, stored-energy closing. 

3. Standard-function, microprocessor-based trip units with interchangeable rating plug, trip 

indicators, and the following field-adjustable settings: 

a. Instantaneous trip. 

b. Long- and short-time time adjustments. 

c. Ground-fault pickup level, time delay, and I2t response. 

2.4 INSTRUMENTATION 

A. Multifunction Digital-Metering Monitor:  Microprocessor-based unit suitable for three- or four-

wire systems and with the following features: 

1. Switch-selectable digital display of the following values with maximum accuracy 

tolerances as indicated: 

a. Phase Currents, Each Phase:  Plus or minus 1 percent. 

b. Phase-to-Phase Voltages, Three Phase:  Plus or minus 1 percent. 

c. Phase-to-Neutral Voltages, Three Phase:  Plus or minus 1 percent. 

d. Megawatts:  Plus or minus 2 percent. 

e. Megavars:  Plus or minus 2 percent. 

f. Power Factor:  Plus or minus 2 percent. 

g. Frequency:  Plus or minus 0.5 percent. 

h. Accumulated Energy, Megawatt Hours:  Plus or minus 2 percent; accumulated 

values unaffected by power outages up to 72 hours. 
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i. Megawatt Demand:  Plus or minus 2 percent; demand interval programmable from 

five to 60 minutes. 

j. Contact devices to operate remote impulse-totalizing demand meter. 

2. Mounting:  Display and control unit flush or semiflush mounted in instrument 

compartment door. 

2.5 CONTROL POWER 

A. Control Circuits:  120-V ac, supplied through secondary disconnecting devices from control-

power transformer. 

B. Control-Power Fuses:  Primary and secondary fuses for current-limiting and overload protection 

of transformer and fuses for protection of control circuits. 

C. Control Wiring:  Factory installed, with bundling, lacing, and protection included.  Provide 

flexible conductors for No. 8 AWG and smaller, for conductors across hinges, and for 

conductors for interconnections between shipping units. 

2.6 ACCESSORY COMPONENTS AND FEATURES 

A. Accessory Set:  Include tools and miscellaneous items required for overcurrent protective 

device test, inspection, maintenance, and operation. 

B. Portable Test Set:  For testing functions of solid-state trip devices without removing from 

switchboard.  Include relay and meter test plugs suitable for testing switchboard meters and 

switchboard class relays. 

2.7 IDENTIFICATION 

A. Mimic Bus:  Entire single-line switchboard bus work, as depicted on factory record drawing, on 

a photoengraved nameplate. 

1. Nameplate:  At least 0.032-inch- (0.813-mm-) thick anodized aluminum, located at eye 

level on front cover of the switchboard incoming service section. 

B. Coordinate mimic-bus segments with devices in switchboard sections to which they are applied.  

Produce a concise visual presentation of principal switchboard components and connections. 

C. Service Equipment Label:  NRTL labeled for use as service equipment for switchboards with 

one or more service disconnecting and overcurrent protective devices. 

2.8 ENERGY REDUCING MAINTENANCE SWITCHES 

A. For each device required by NEC 240.87, provide an energy reducing maintenance switch with 

local status indicator.   
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2.9 IR TEST WINDOWS 

A. For incoming main section, provide IR test window in enclosure to allow IR scanning of 

incoming service conductor terminations without necessitating removal of rear switchboard 

panel. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Receive, inspect, handle, and store switchboards according to NEMA PB 2.1. 

B. Examine switchboards before installation.  Reject switchboards that are moisture damaged or 

physically damaged. 

C. Examine elements and surfaces to receive switchboards for compliance with installation 

tolerances and other conditions affecting performance of the Work. 

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

3.2 INSTALLATION 

A. Install switchboards and accessories according to NEMA PB 2.1. 

B. Equipment Mounting:  Install switchboards on concrete base, 4-inch (100-mm) nominal 

thickness.   

1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, 

install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete 

base. 

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 

base and anchor into structural concrete floor. 

3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 

4. Install anchor bolts to elevations required for proper attachment to switchboards. 

C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 

temporary blocking of moving parts from switchboard units and components. 

D. Operating Instructions:  Frame and mount the printed basic operating instructions for 

switchboards, including control and key interlocking sequences and emergency procedures.  

Fabricate frame of finished wood or metal and cover instructions with clear acrylic plastic.  

Mount on front of switchboards. 

E. Install filler plates in unused spaces of panel-mounted sections. 

F. Install overcurrent protective devices, transient voltage suppression devices, and 

instrumentation. 
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1. Set field-adjustable switches and circuit-breaker trip ranges.  Devices to be set to factory 

standard settings, unless directed otherwise by Engineer to reduce arc flash incident 

energy (based on completed study) or to coordinate with downstream devices. 

G. Comply with NECA 1. 

3.3 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 

signs complying with requirements for identification specified in Division 26 Section 

"Identification for Electrical Systems." 

B. Switchboard Nameplates:  Label each switchboard compartment with a nameplate complying 

with requirements for identification specified in Division 26 Section "Identification for 

Electrical Systems." 

C. Device Nameplates:  Label each disconnecting and overcurrent protective device and each 

meter and control device mounted in compartment doors with a nameplate complying with 

requirements for identification specified in Division 26 Section "Identification for Electrical 

Systems." 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 

test, and adjust components, assemblies, and equipment installations, including connections. 

B. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 

to assist in testing. 

C. Acceptance Testing Preparation: 

1. Test insulation resistance for each switchboard bus, component, connecting supply, 

feeder, and control circuit. 

2. Test continuity of each circuit. 

D. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest. 

3. Perform the following infrared scan tests and inspections and prepare reports: 

a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 days 

after Final Acceptance, perform an infrared scan of each switchboard. 

b. Instruments and Equipment: 
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1) Use an infrared scanning device designed to measure temperature or to 

detect significant deviations from normal values.  Provide calibration record 

for device. 

4. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and 

malfunctioning controls and equipment. 

E. Switchboard will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports, including a certified report that identifies switchboards 

included and that describes scanning results.  Include notation of deficiencies detected, remedial 

action taken, and observations after remedial action. 

3.5 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 

recommended by manufacturer. 

3.6 PROTECTION 

A. Temporary Heating:  Apply temporary heat, to maintain temperature according to 

manufacturer's written instructions, until switchboard is ready to be energized and placed into 

service. 

3.7 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain switchboards, overcurrent 

protective devices, instrumentation, and accessories. 

END OF SECTION 262413 
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SECTION 265119 - LED INTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color Rendering Index. 

C. Fixture: See "Luminaire." 

D. IP: International Protection or Ingress Protection Rating. 

E. LED: Light-emitting diode. 

F. Lumen: Measured output of lamp and luminaire, or both. 

G. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Arrange in order of luminaire designation. 

2. Include data on features, accessories, and finishes. 

3. Include physical description and dimensions of luminaires. 

4. Include emergency lighting units, including batteries and chargers. 

5. Include life, output (lumens, CCT, and CRI), and energy-efficiency data. 

B. Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of luminaire. 

B. Sample warranty. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation 

and maintenance manuals. 

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes. 

1.6 QUALITY ASSURANCE 

A. Provide luminaires from a single manufacturer for each luminaire type. 

B. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 

consistency among luminaires. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 

before shipping. 

1.8 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that 

fail in materials or workmanship within specified warranty period. 

B. Warranty Period: Five year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 LUMINAIRE REQUIREMENTS 

A. Reference drawings for light fixture types to be used. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

C. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels 

where they will be readily visible to service personnel, but not seen from normal viewing angles 

when lamps are in place. 

1. Label shall include the following lamp characteristics: 

a. "USE ONLY" and include specific lamp type. 

b. Lamp diameter, shape, size, wattage, and coating. 

c. CCT and CRI. 

D. Recessed luminaires shall comply with NEMA LE 4. 
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E. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated 

class and division of hazard by an NRTL. 

2.2 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 

2. Sheet metal components shall be steel unless otherwise indicated. 

3. Form and support to prevent warping and sagging. 

B. Steel: 

1. ASTM A36/A36M for carbon structural steel. 

2. ASTM A568/A568M for sheet steel. 

C. Stainless Steel: 

1. 1. Manufacturer's standard grade. 

2. 2. Manufacturer's standard type, ASTM A240/240M. 

D. Galvanized Steel: ASTM A653/A653M. 

E. Aluminum: ASTM B209. 

2.3 METAL FINISHES 

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining 

components are acceptable if they are within the range of approved Samples and if they can be 

and are assembled or installed to minimize contrast. 

2.4 LUMINAIRE SUPPORT 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 

for channel and angle iron supports and nonmetallic channel and angle supports. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 

connections before luminaire installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 TEMPORARY LIGHTING 

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When 

construction is sufficiently complete, clean luminaires used for temporary lighting and install 

new lamps. 

3.3 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated. 

C. Supports: 

1. Sized and rated for luminaire weight. 

2. Able to maintain luminaire position after cleaning and relamping. 

3. Provide support for luminaire without causing deflection of ceiling or wall. 

4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and a vertical force of 400 percent of luminaire weight. 

D. Suspended Luminaires: 

1. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods 

to building structure. 

E. Ceiling-Grid-Mounted Luminaires: 

1. Secure to any required outlet box. 

2. Secure luminaire to the luminaire opening using approved fasteners in a minimum of four 

locations, spaced near corners of luminaire. 

3. Use approved devices and support components to connect luminaire to ceiling grid and 

building structure in a minimum of four locations, spaced near corners of luminaire. 

F. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and 

Cables" for wiring connections. 

3.4 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 

identification specified in Section 260553 "Identification for Electrical Systems." 

3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test: After installing luminaires, switches, and accessories, and after 

electrical circuitry has been energized, test units to confirm proper operation. 

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 

Verify transfer from normal power to battery power and retransfer to normal. 
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B. Luminaire will be considered defective if it does not pass operation tests and inspections. 

C. Prepare test and inspection reports. 

END OF SECTION 265119 
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