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SECTION 06 03 12 

HISTORIC WOOD REPAIR 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes historic treatment of wood in the form of repairing wood features as follows: 

1. Repairing wood trim. 

2. Replacing wood trim. 

3. Repairing wood floor. 

4. Repairing, refinishing, and replacing hardware. 

B. Related Requirements: 

1. Section 01 35 91 "Historic Treatment Procedures" for general historic treatment 

requirements. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review minutes of Preliminary Historic Treatment Conference that pertain to historic 

wood repair and fire protection. 

2. Review methods and procedures related to historic wood repair. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include plans, elevations, and sections showing locations and details of each 

new unit and its location in the building on annotated plans and elevations. 

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

1.4 QUALITY ASSURANCE 

A. Historic Treatment Specialist Qualifications: A qualified historic wood-repair specialist, 

experienced in repairing, refinishing, and replacing wood in whole and in part. Experience only 

in fabricating and installing new woodwork is insufficient experience for wood historic 

treatment work. 

B. Wood-Repair-Material Manufacturer Qualifications: A firm regularly engaged in producing 

wood consolidant and wood-patching compound that have been used for similar historic wood-

treatment applications with successful results, and with factory-authorized service 
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representatives who are available for consultation, Project-site inspection, and on-site 

assistance. 

C. Mockups: Prepare mockups of historic treatment repair processes to demonstrate aesthetic 

effects and to set quality standards for materials and execution, and for fabrication and 

installation. Prepare mockups so they are as inconspicuous as practicable. 

1. Wood Baseboard Repair: Prepare an approximately 72-inch length of baseboard to serve 

as mockup to demonstrate samples of each type of wood repair. 

PART 2 - PRODUCTS 

2.1 HISTORIC WOOD REPAIR, GENERAL 

A. Quality Standard: Comply with applicable requirements in Section 12, "Historic Restoration 

Work," and related requirements in AWI/AWMAC/WI's "Architectural Woodwork Standards" 

for construction, finishes, grade rules, and other requirements unless otherwise indicated. 

1. Exception: Industry practices cited in Section 12, Article 1.5, "Industry Practices," of the 

Architectural Woodwork Standards do not apply to the work of this Section. 

2.2 REPLICATED WOOD ITEMS 

A. Replicated Wood Trim: Custom-fabricated replacement wood units and components. 

1. Wood Species:  Match species of existing wood. 

2. Wood Member and Trim Profiles: Match profiles and detail of existing. 

3. Hardware:  Reuse existing unless otherwise indicated. 

2.3 WOOD-REPLACEMENT MATERIALS 

A. Wood, General: Clear fine-grained lumber; kiln dried to a moisture content of 6 to 12 percent at 

time of fabrication; free of visible finger joints, blue stain, knots, pitch pockets, and surface 

checks larger than 1/32 inch deep by 2 inches wide. 

1. Species:  Match species of each existing type of wood component or assembly unless 

otherwise indicated. 

B. Wood trim:  Match existing species. 

C. Exterior Trim:  African mahogany. 

D. Interior Trim:  Match existing species. 

E. Wood Floor: Match existing species. 
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2.4 WOOD-REPAIR MATERIALS 

A. Wood Consolidant: Ready-to-use product designed to penetrate, consolidate, and strengthen soft 

fibers of wood materials that have deteriorated due to weathering and decay and designed 

specifically to enhance the bond of wood-patching compound to existing wood. 

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

following: 

a. Abatron, Inc. 

b. Gougeon Brothers, Inc. 

c. Approved equal. 

B. Wood-Patching Compound: Two-part, epoxy-resin, wood-patching compound; knife-grade 

formulation as recommended in writing by manufacturer for type of wood repair indicated, 

tooling time required for the detail of work, and site conditions. Compound shall be designed 

for filling voids in damaged wood materials that have deteriorated due to weathering and decay. 

Compound shall be capable of filling deep holes and spreading to featheredge. 

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

following: 

a. Abatron, Inc. 

b. Gougeon Brothers, Inc. 

c. Approved equal. 

2.5 MISCELLANEOUS MATERIALS 

A. Borate Preservative Treatment: Inorganic, borate-based solution, with disodium octaborate 

tetrahydrate as the primary ingredient; manufactured for preserving weathered and decayed 

wood from further damage caused by fungi and wood-boring insects; complying with 

AWPA P5; containing no boric acid. 

B. Cleaning Materials: 

1. Detergent Solution: Solution prepared by mixing 2 cups of tetrasodium pyrophosphate 

(TSPP), 1/2 cup of laundry detergent that contains no ammonia, 5 quarts of 5 percent 

sodium hypochlorite bleach, and 15 quarts of warm water for each 5 gal. of solution 

required. 

2. Mildewcide: Commercial, proprietary mildewcide or a solution prepared by mixing 1/3 

cup of household detergent that contains no ammonia, 1 quart of 5 percent sodium 

hypochlorite bleach, and 3 quarts of warm water. 

C. Adhesives: Wood adhesives with minimum 15- to 45-minute cure at 70 deg F, in gunnable and 

liquid formulations as recommended in writing by adhesive manufacturer for each type of repair 

and exposure condition. 

D. Fasteners: Use fastener metals that are noncorrosive and compatible with each material joined. 

1. Match existing fasteners in material and type of fastener unless otherwise indicated. 
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2. Use concealed fasteners for interconnecting wood components. 

3. Use concealed fasteners for attaching items to other work unless exposed fasteners are 

unavoidable or the existing fastening method. 

4. For fastening metals, use fasteners of same basic metal as fastened metal unless otherwise 

indicated. 

5. For exposed fasteners, use Phillips-type machine screws of head profile flush with metal 

surface unless otherwise indicated. 

6. Finish exposed fasteners to match finish of metal fastened unless otherwise indicated. 

2.6 WOOD FINISHES 

A. Unfinished Replacement Units: Provide exposed exterior and interior wood surfaces of 

replacement units unfinished; smooth, filled, and suitably prepared for on-site priming and 

finishing. 

B. Factory-Primed Replacement Units:  Manufacturer's standard factory-prime coat on exposed 

exterior and interior wood surfaces; compatible with indicated finish coating. 

C. Repaired and replaced wood: Finish shall match existing adjacent finishes in material, color, 

and sheen/texture unless noted otherwise. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean wood of mildew, algae, moss, plant material, loose paint, grease, dirt, and other debris by 

scrubbing with bristle brush or sponge and detergent solution. Scrub mildewed areas with 

mildewcide. After cleaning, rinse thoroughly with fresh water. Allow to dry before repairing or 

painting. 

B. Condition replacement wood members and replacement units to prevailing conditions at 

installation areas before installing. 

3.2 HISTORIC WOOD REPAIR, GENERAL 

A. General: In treating historic items, disturb them as minimally as possible and as follows: 

1. Stabilize and repair wood to reestablish structural integrity and weather resistance while 

maintaining the existing form of each item. 

2. Remove coatings and apply borate preservative treatment before repair. Remove coatings 

according to Section 090391 "Historic Treatment of Plain Painting" unless otherwise 

indicated. 

3. Repair items in place where possible. 

4. Install temporary protective measures to protect wood-treatment work that is indicated to 

be completed later. 

5. Refinish historic wood according to Section 090391 "Historic Treatment of Plain 

Painting" unless otherwise indicated. 
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B. Mechanical Abrasion: Where mechanical abrasion is needed for the work, use only the gentlest 

mechanical methods, such as scraping and natural-fiber bristle brushing, that will not abrade 

wood substrate, reducing clarity of detail. Do not use abrasive methods, such as sanding, wire 

brushing, or power tools, except as approved by Architect. 

C. Repair and Refinish Existing Hardware: Dismantle hardware; strip paint, repair, and refinish it 

to match finish samples; and lubricate moving parts just enough to function smoothly. 

D. Repair Wood: Match existing materials and features, retaining as much original material as 

possible to perform repairs. 

1. Unless otherwise indicated, repair wood by consolidating, patching, splicing, or 

otherwise reinforcing wood with new wood matching existing wood or with salvaged, 

sound, original wood. 

2. Where indicated, repair wood by limited replacement matching existing material. 

E. Replace Wood: Where indicated, duplicate and replace units with units made from salvaged, 

sound, original wood or with new wood matching existing wood. Use surviving prototypes to 

create patterns for duplicate replacements. 

F. Identify removed items with numbering system corresponding to item locations, to ensure 

reinstallation in same location. 

3.3 WOOD PATCH-TYPE REPAIR 

A. General: Patch wood that exhibits depressions, holes, or similar voids, and that has limited 

amounts of rotted or decayed wood. 

1. Treat wood with wood consolidant prior to application of patching compound. Coat wood 

surfaces by brushing, applying multiple coats until wood is saturated and refuses to 

absorb more. Allow treatment to harden before filling void with patching compound. 

2. Remove rotted or decayed wood down to sound wood. 

B. Apply borate preservative treatment to accessible surfaces either before applying wood 

consolidant or after removing rotted or decayed wood. 

C. Apply wood-patching compound to fill depressions, nicks, cracks, and other voids created by 

removed or missing wood. 

1. Prime patch area with application of wood consolidant or manufacturer's recommended 

primer. 

2. Apply patching compound in layers as recommended in writing by manufacturer until the 

void is completely filled. 

3. Sand patch surface smooth and flush with adjacent wood, without voids in patch material, 

and matching contour of wood member. 
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3.4 WOOD-REPLACEMENT REPAIR 

A. General: Replace parts of or entire wood items at locations indicated on Drawings and where 

damage is too extensive to patch. 

1. Remove broken, rotted, and decayed wood down to sound wood. 

2. Custom fabricate new wood to replace missing wood; either replace entire wood member 

or splice new wood part into existing member. 

3. Secure new wood using finger joints, multiple dowels, or splines with adhesive and 

nailing to ensure maximum structural integrity at each splice. Use only concealed 

fasteners. Fill nail holes and patch surface to match surrounding sound wood. 

B. Apply borate preservative treatment to accessible surfaces after replacements are made. Apply 

treatment liberally by brush to joints, edges, and ends; top, sides, and bottom. 

C. Repair remaining depressions, holes, or similar voids with patch-type repairs. 

D. Reinstall items removed for repair into original locations. 

END OF SECTION 
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SECTION 06 10 53 

MISCELLANEOUS ROUGH CARPENTRY 

 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Framing with dimension lumber. 

2. Wood blocking and nailers. 

3. Wood furring. 

4. Wood sleepers. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For the following, from ICC-ES: 

1. Preservative-treated wood. 

2. Fire-retardant-treated wood. 

3. Power-driven fasteners. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 

indicated, provide lumber that complies with the applicable rules of any rules-writing agency 

certified by the ALSC Board of Review. Provide lumber graded by an agency certified by the 

ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 

2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on 

end or back of each piece. 

3. Dress lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber:  15 percent unless otherwise indicated. 

N
O

T 
FO

R
 B

ID



2ND FLOOR RENOVATIONS  Darley House 

Project No.: MC2006000201B August 1, 2024 

 

MISCELLANEOUS ROUGH CARPENTRY  Bernardon Delaware LLC 

06 10 53 - 2  Project No.: 8523.03-22 

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 

construction not in contact with ground, Use Category UC3b for exterior construction not in 

contact with ground, and Use Category UC4a for items in contact with ground. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 

arsenic or chromium. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 

material that is warped or does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 

of Review. 

D. Application: Treat items indicated on Drawings, and the following: 

1. Wood sills, sleepers, blocking, furring, and similar concealed members in contact with 

masonry or concrete. 

2. Wood framing and furring attached directly to the interior of below-grade exterior 

masonry or concrete walls. 

3. Wood framing members that are less than 18 inches above the ground in crawlspaces or 

unexcavated areas. 

4. Wood floor plates that are installed over concrete slabs-on-grade. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-spread 

index of 25 or less when tested according to ASTM E84, and with no evidence of significant 

progressive combustion when the test is extended an additional 20 minutes, and with the flame 

front not extending more than 10.5 feet beyond the centerline of the burners at any time during 

the test. 

1. Exterior Type: Treated materials shall comply with requirements specified above for fire-

retardant-treated lumber and plywood by pressure process after being subjected to 

accelerated weathering according to ASTM D2898. Use for exterior locations and where 

indicated. 

2. Interior Type A: Treated materials shall have a moisture content of 28 percent or less 

when tested according to ASTM D3201 at 92 percent relative humidity. Use where 

exterior type is not indicated. 

3. Design Value Adjustment Factors: Treated lumber shall be tested according to 

ASTM D5664, and design value adjustment factors shall be calculated according to 

ASTM D6841. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Kiln-dry 

plywood after treatment to a maximum moisture content of 15 percent. 

C. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing 

agency. 
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D. Application: Treat items indicated on Drawings, and the following: 

1. Framing for raised platforms. 

2. Concealed blocking. 

3. Plywood backing panels. 

2.4 DIMENSION LUMBER FRAMING 

A. Non-Load-Bearing Interior Partitions:  Construction or No. 2 grade of any species. 

B. Other Framing:  Construction or No. 2 grade of any of the following species: 

1. Hem-fir (north); NLGA. 

2. Southern pine; SPIB. 

3. Douglas fir-larch; WCLIB or WWPA. 

4. Southern pine or mixed southern pine; SPIB. 

5. Spruce-pine-fir; NLGA. 

6. Douglas fir-south; WWPA. 

7. Hem-fir; WCLIB or WWPA. 

8. Douglas fir-larch (north); NLGA. 

9. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

2.5 MISCELLANEOUS LUMBER 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other 

construction, including the following: 

1. Blocking. 

2. Nailers. 

3. Furring. 

4. Grounds. 

B. Dimension Lumber Items:  Construction or No. 2 grade lumber of any species. 

C. Concealed Boards:  15 percent maximum moisture content of any of the following species and 

grades: 

1. Mixed southern pine or southern pine, No. 2 grade; SPIB. 

2. Eastern softwoods, No. 2 Common grade; NELMA. 

3. Northern species, No. 2 Common grade; NLGA. 

4. Western woods, Construction or No. 2 Common grade; WCLIB or WWPA. 

2.6 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels: Plywood, DOC PS 1, Exterior, A-C, fire-retardant treated, in 

thickness indicated or, if not indicated, not less than 3/4-inch nominal thickness. 
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2.7 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 

this article for material and manufacture. 

1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, 

or in area of high relative humidity, provide fasteners with hot-dip zinc coating 

complying with ASTM A153/A153M. 

B. Screws for Fastening to Metal Framing:  ASTM C1002, length as recommended by screw 

manufacturer for material being fastened. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 

having jurisdiction, based on ICC-ES AC70. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 

Construction," unless otherwise indicated. 

B. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit 

carpentry accurately to other construction. Locate furring, nailers, blocking, grounds,  and 

similar supports to comply with requirements for attaching other construction. 

C. Install plywood backing panels by fastening to studs; coordinate locations with utilities 

requiring backing panels. Install fire-retardant-treated plywood backing panels with 

classification marking of testing agency exposed to view. 

D. Do not splice structural members between supports unless otherwise indicated. 

E. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 

lumber. 

F. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying 

with the following: 

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 

2. ICC-ES evaluation report for fastener. 

3.2 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite 

protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. 

Apply borate solution by spraying to comply with EPA-registered label. 

END OF SECTION 
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SECTION 06 20 13 

EXTERIOR FINISH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Exterior wood trim. 

2. Lumber siding. 

3. Lumber soffits. 

1.2 DEFINITIONS 

A. MDO: Plywood with a medium-density overlay on the face. 

B. PVC: Polyvinyl chloride. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. 

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

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 

indicated, comply with applicable rules of any rules-writing agency certified by the American 

Lumber Standard Committee's (ALSC) Board of Review. Grade lumber by an agency certified 

by the ALSC's Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of inspection agency, indicating 

grade, species, moisture content at time of surfacing, and mill. 

2. For exposed lumber, mark grade stamp on end or back of each piece. 

B. Softwood Plywood: DOC PS 1. 

C. Hardboard: ANSI A135.4. 
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2.2 EXTERIOR TRIM 

A. Lumber Trim for Painted Finish: 

1. Species and Grade: Eastern white pine, eastern hemlock-balsam fir-tamarack, eastern 

spruce, or white woods; NeLMA, NLGA, WCLIB, or WWPA D Select (Quality). 

2. Species and Grade: Northern white cedar; NeLMA or NLGA D Select. 

3. Maximum Moisture Content:  15 percent with at least 85 percent of shipment at 12 

percent or less. 

4. Finger Jointing:  Not allowed. 

5. Face Surface:  Surfaced (smooth). 

6. Factory Priming: Factory coated on both faces and all edges, with exterior primer 

compatible with topcoats specified. 

B. Moldings for Painted Finish: MMPA WM 4, P-grade wood moldings, made from kiln-dried 

stock to patterns included in MMPA's "WM/Series Softwood Moulding Patterns." 

1. Species:  Eastern white, Idaho white, lodgepole, ponderosa, radiata, or sugar pine. 

2. Finger Jointing:  Not allowed. 

3. Factory Priming: Factory coated on both faces and all edges, with exterior primer 

compatible with topcoats specified. 

4. Brick-Mold Pattern: WWMPA WM 180, 1-1/4 by 2 inches. 

5. Drip-Cap Pattern: WWMPA WM 197, 11/16 by 1-5/8 inches. 

6. Bed-Mold Pattern: WWMPA WM 75, 9/16 by 1-5/8 inches. 

7. Screen-Bead Pattern: WWMPA WM 144, 1/4 by 3/4 inch. 

2.3 LUMBER SIDING 

A. Provide kiln-dried lumber siding complying with DOC PS 20, factory coated with exterior 

primer compatible with topcoats specified. 

B. Species and Grade: Northern white cedar, western red cedar, or cypress; NeLMA or NLGA 

D Select. 

C. Pattern: Bevel siding, S1S2E, actual overall dimensions to match existing. 

2.4 LUMBER SOFFITS 

A. Provide kiln-dried lumber siding complying with DOC PS 20, factory coated with exterior 

primer compatible with topcoats specified. 

B. Species and Grade: Eastern white pine, eastern hemlock-balsam fir-tamarack, eastern spruce, or 

white woods; NeLMA, NLGA, WCLIB, or WWPA D Select (Quality). 

C. Pattern: Edge and center bead, tongue and groove, actual face width (coverage) and thickness of 

5-1/8 by 23/32 inch, measured at 19 percent moisture content. 
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2.5 MISCELLANEOUS MATERIALS 

A. Fasteners for Exterior Finish Carpentry: Provide nails or screws, in sufficient length to penetrate 

not less than 1-1/2 inches into wood substrate. 

1. For face-fastening siding, provide ringed-shank siding nails or hot-dip galvanized-steel 

siding nails unless otherwise indicated. 

2. For redwood, provide stainless steel fasteners. 

3. For prefinished items, provide matching prefinished aluminum fasteners where face 

fastening is required. 

4. For applications not otherwise indicated, provide hot-dip galvanized-steel fasteners. 

B. Flashing: Comply with requirements in Section 07 62 00 "Sheet Metal Flashing and Trim" for 

flashing materials installed in exterior finish carpentry. 

C. Insect Screening for Soffit Vents:  Aluminum, 18-by-16-inch black mesh. 

D. Sealants: Latex, complying with ASTM C834 Type OP, Grade NF and applicable requirements 

in Section 079200 "Joint Sealants," and recommended by sealant and substrate manufacturers 

for intended application. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 

a. Bostik, Inc. 

b. Pecora Corporation. 

c. Tremco, Inc. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean substrates of projections and substances detrimental to application. 

B. Prime lumber and moldings to be painted, including both faces and edges, unless factory 

primed. 

1. Cut to required lengths and prime ends. 

2. Comply with requirements in Section 09 91 13 "Exterior Painting." 

3.2 INSTALLATION, GENERAL 

A. Install exterior finish carpentry level, plumb, true, and aligned with adjacent materials. 

1. Use concealed shims where necessary for alignment. 

2. Scribe and cut exterior finish carpentry to fit adjoining work. 

3. Refinish and seal cuts as recommended by manufacturer. 
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4. Install to tolerance of 1/8 inch in 96 inches for level and plumb. Install adjoining exterior 

finish carpentry with 1/32-inch maximum offset for flush installation and 1/16-inch 

maximum offset for reveal installation. 

5. Coordinate exterior finish carpentry with materials and systems in or adjacent to it. 

6. Provide cutouts for mechanical and electrical items that penetrate exterior finish 

carpentry. 

3.3 INSTALLATION OF STANDING AND RUNNING TRIM 

A. Install flat-grain lumber with bark side exposed to weather. 

B. Install trim with minimum number of joints as is practical, using full-length pieces from 

maximum lengths of lumber available. Do not use pieces less than 24 inches long, except where 

necessary. 

1. Use scarf joints for end-to-end joints. 

2. Stagger end joints in adjacent and related members. 

C. Fit exterior joints to exclude water. 

1. Cope at returns and miter at corners to produce tight-fitting joints, with full-surface 

contact throughout length of joint. 

2. Plane backs of casings to provide uniform thickness across joints, where necessary for 

alignment. 

D. Where face fastening is unavoidable, countersink fasteners, fill surface flush, and sand unless 

otherwise indicated. 

3.4 INSTALLATION OF SIDING 

A. Install siding to comply with manufacturer's written instructions. 

B. Horizontal Lumber Siding: 

1. Apply starter strip along bottom edge of sheathing or sill. 

2. Install first course of siding, with lower edge at least 1/8 inch below starter strip and 

subsequent courses lapped 1 inch over course below. 

a. Nail at each stud. 

b. Do not allow nails to penetrate more than one thickness of siding. 

3. Leave 1/8-inch gap at trim and corners unless otherwise recommended by manufacturer, 

and apply sealant. 

4. Butt joints only over framing or blocking, nailing top and bottom on each side and 

staggering joints in subsequent courses. 

5. Install prefabricated outside corners as recommended by manufacturer of siding 

materials. 

C. Flashing: Install metal flashing as indicated on Drawings and as recommended by siding 

manufacturer. 
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D. Finish: Apply finish within two weeks of installation. 

END OF SECTION 
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SECTION 06 20 23 

INTERIOR FINISH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior trim. 

2. Interior board paneling and shelving. 

1.2 DEFINITIONS 

A. MDF: Medium-density fiberboard. 

B. MDO: Plywood with a medium-density overlay on the face. 

C. PVC: Polyvinyl chloride. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. 

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

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 

indicated, comply with applicable rules of any rules-writing agency certified by the American 

Lumber Standard Committee's (ALSC) Board of Review. Grade lumber by an agency certified 

by the ALSC's Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 

2. For exposed lumber, mark grade stamp on end or back of each piece, or omit grade stamp 

and provide certificates of grade compliance issued by grading agency. 

B. Softwood Plywood: DOC PS 1. 

C. Hardboard: ANSI A135.4. 
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2.2 INTERIOR TRIM 

A. Lumber Trim for Opaque Finish (Painted Finish): 

1. Species and Grade: Alder, aspen, basswood, cottonwood, gum, magnolia, soft maple, 

sycamore, tupelo, or yellow poplar; NHLA A Finish. 

2. Maximum Moisture Content:  19 percent. 

3. Finger Jointing:  Not allowed. 

4. Face Surface:  Surfaced (smooth). 

2.3 PANELING 

A. Board Paneling: Interior wood-board paneling complying with MMPA WM 9. 

1. Species:  Eastern white, Idaho white, lodgepole, ponderosa, radiata, or sugar pine. 

2. Grade:  Clear No. 1. 

3. Maximum Moisture Content:  15 percent with at least 85 percent of shipment at 12 

percent or less. 

4. Pattern:  As indicated. 

5. Net Coverage Width: Not less than 5-1/16 inches. 

2.4 MISCELLANEOUS MATERIALS 

A. Fasteners for Interior Finish Carpentry: Nails, screws, and other anchoring devices of type, size, 

material, and finish required for application indicated to provide secure attachment, concealed 

where possible. 

B. Low-Emitting Materials: Adhesives shall comply with testing and product requirements of the 

California Department of Public Health's "Standard Method for the Testing and Evaluation of 

Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers." 

C. Glue: Aliphatic-resin, polyurethane, or resorcinol wood glue recommended by manufacturer for 

general carpentry use. 

D. Multipurpose Construction Adhesive: Formulation, complying with ASTM D3498, that is 

recommended for indicated use by adhesive manufacturer. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean substrates of projections and substances detrimental to application. 

B. Before installing interior finish carpentry, condition materials to average prevailing humidity in 

installation areas for a minimum of 24 hours. 
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3.2 INSTALLATION, GENERAL 

A. Install interior finish carpentry level, plumb, true, and aligned with adjacent materials. 

1. Use concealed shims where necessary for alignment. 

2. Scribe and cut interior finish carpentry to fit adjoining work. Refinish and seal cuts as 

recommended by manufacturer. 

3. Where face fastening is unavoidable, countersink fasteners, fill surface flush, and sand 

unless otherwise indicated. 

4. Install to tolerance of 1/8 inch in 96 inches for level and plumb. Install adjoining interior 

finish carpentry with 1/32-inch maximum offset for flush installation and 1/16-inch 

maximum offset for reveal installation. 

5. Coordinate interior finish carpentry with materials and systems in or adjacent to it. 

Provide cutouts for mechanical and electrical items that penetrate interior finish 

carpentry. 

3.3 STANDING AND RUNNING TRIM INSTALLATION 

A. Install trim with minimum number of joints as is practical, using full-length pieces from 

maximum lengths of lumber available. 

1. Do not use pieces less than 24 inches long, except where necessary. 

2. Stagger joints in adjacent and related standing and running trim. 

3. Cope or miter at returns, miter at outside corners, and cope at inside corners to produce 

tight-fitting joints with full-surface contact throughout length of joint. 

4. Use scarf joints for end-to-end joints. 

5. Plane backs of casings to provide uniform thickness across joints where necessary for 

alignment. 

6. Match color and grain pattern of trim for transparent finish (stain or clear finish) across 

joints. 

7. Install trim after gypsum-board joint finishing operations are completed. 

8. Install without splitting; drill pilot holes before fastening where necessary to prevent 

splitting. 

9. Fasten to prevent movement or warping. 

10. Countersink fastener heads on exposed carpentry work and fill holes. 

3.4 PANELING INSTALLATION 

A. Board Paneling: Install according to manufacturer's written instructions. 

1. Arrange in random-width pattern suggested by manufacturer unless boards or planks are 

of uniform width. 

2. Install in full lengths without end joints. 

3. Stagger end joints in random pattern to uniformly distribute joints on each wall. 

4. Install with uniform end joints with only end-matched (tongue-and-groove) joints within 

each field of paneling. 

5. Install with uniform end joints. Locate end joints only over furring or blocking. 

6. Select and arrange boards on each wall to minimize noticeable variations in grain 

character and color between adjacent boards. 
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7. Install with uniform tight joints between boards. 

8. Fasten paneling by face nailing, setting nails, and filling over nail heads. 

END OF SECTION 
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SECTION 06 40 13 

EXTERIOR ARCHITECTURAL WOODWORK 

 

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:  

1.  Stable:  

a.  Remove existing and provide new replicate wood cornice.  

b.  Repair or replacement of existing exterior woodwork indicated on Drawings.  

c.  Custom board-and-batten doors and frames.  

d.  Custom-profile, vertical-board siding.  

f.  Wood fencing.  

g.  Custom exterior wood louver shutters.  

h.  Custom exterior wood panel shutters.  

B.  Related Sections include the following:  

1.  Preservative pressure-treated wood cornice blocking is specified in Division 06 Section, 

“Rough Carpentry.”  

2.  Exterior painting is specified in Division 09 Section, “Exterior Painting.”    

1.3  SUBMITTALS  

A.  Product Data: Submit product data for each specified product.  

B.  Shop Drawings:  For each exterior woodwork assembly.  

C.  Samples:  12-inch long section of each cornice and each molding profile.    

1.4  QUALITY ASSURANCE  

A.  Contractor qualifications:  Firm performing the work of this Section shall be a “Restoration 

Specialist,” defined as an individual or firm of established reputation in building restoration (or, 

if newly organized, whose personnel have previously established a reputation in the field), who 

or which is regularly engaged in, and which maintains a regular force of workmen skilled in 

either (as applicable) manufacturing or fabricating items required by the contract, installing 

items required by the contract, performing on-site treatment of existing historic materials, or 

otherwise performing work required by the contract.  The individual or firm shall have recent 

and documented experience in the restoration, replication, cleaning and refinishing historic 

architectural woodwork in National Register-listed buildings.  
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B.  The Quality Standards, latest edition of the Architectural Woodwork Institute, shall apply to the 

work of this Section.  Comply with the following sections and grades:  

1.  Standing and running Trim:  AWI Section 300, Custom Grade.  

2.  Ornamental Work:  AWI Section 700, Custom Grade.  

PART 2 - PRODUCTS  

2.1  LUMBER   

A.  Lumber standards:  To the extent applicable, all softwood lumber shall conform to the current 

published standards of WWPA and all hardwood lumber shall conform to the standards of the 

National Hardwood Lumber Association (NHLA).  

B.  Exposed lumber species:  

1.  All exterior woodwork to receive painted finish:  Spanish Cedar, South American 

mahogany, Douglas fir, or white oak.    

2.  Exterior woodwork to remain unfinished:  Eastern white cedar, western red cedar, or bald 

cypress.  

C.  Concealed framing lumber and fence posts, including all concealed furring, blocking, and 

subframing:  Preservative-treated wood, Preservative Treatment by Pressure Process, AWPA, 

C31.  

D.  Preservative-treated plywood:  Preservative Treatment by Pressure Process, AWPA C9.  

2.2  MISCELLANEOUS MATERIALS  

A.  Anchors and fasteners:    

1.  Wood-to-wood fasteners:  For all applications, provide stainless steel or galvanized steel 

fasteners complying with ASTM A153.  

2.  Wood-to-masonry fasteners:  Self-tapping stainless steel screws for installation in 

predrilled holes in stone masonry, equal to Tapcon Concrete Screw Anchors, size as 

indicated for application.  

3.  Exposed/clinched nails at board-and-batten doors:  Galvanized steel Fire Door Clinch 

Nails as made by Tremont Nail Company.  

B.  Epoxy adhesives and fillers:  

1.  Basis-of-design manufacturer:  West System products as made by Gougeon Brothers, 

Bay City, MI.  

2.  Products:  

a.  Epoxy resin:  Low modulus, low-viscosity epoxy resin, West System 105/205.  

b.  Epoxy adhesive:  Specified resin mixed with micro-fibers.  

c.  Wood fillers:  Provide fillers recommended by epoxy manufacturer for mixing with 

epoxy resins for each application, including micro-ballons and microballoons. 

C.  Shop primer:  Alkyd-based wood primer specified in Division 09 Section, “Exterior Painting.”    

D.  Insect screen:  16 x 18 mesh, black aluminum. 
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E.  Hardware:  

1.  Shutter Hardware: 

a.  Hinges:  Stainless steel lag pintles (screw hook) and strap hinges:  Pair Atlantic L-

hinge length and offset as required, matt black powder coat finish.  

b.  Holdback:  Stainless steel Atlantic rat-tail holdback, matt black powder coat 

finish.  

2.3  DIFFUSIBLE WOOD PRESERVATIVES  

A.  Diffusible wood preservative:  Provide disodium octaborate tetrahydrate (boric acid) type wood 

preservative.    

B.  Surface-applied type:  Diffusible wood preservative formulated in water-borne carrier system 

containing penetrants designed for deep penetration into wood surfaces.   Provide Bora-Care 

Termiticide, Insecticide, and Fungicide Concentrate as distributed by PRG, Inc., Rockville, 

MD, telephone 301-309-2222, or approved equal.  

1.  Provide material in concentrated form, for dilution with warm or hot water, at rate 

specified by manufacturer.  

2.  Application rate:  Provide one gallon of concentrate for 800 board feet of exposed wood 

indicated to be treated.  

C.  Inserted rod type:  Diffusible wood preservative molded into rod shapes for insertion into 

drilled holes in concealed timber members.  Provide Impel Rods as distributed by PRG, Inc., 

Rockville, MD, telephone 301-309-2222, or approved equal.  

1.  Rod size:  ½-inch diameter by 2 inches long unless otherwise indicated on Drawings.  

2.4  FABRICATION  

A.  To the extent applicable, fabricate architectural woodwork to comply with applicable section of 

AWI Architect Woodwork Quality Standards.  

B.  Where replicating historic woodwork detailing, match historic details directed by Architect.  

C.  Fabrication of board-and-batten doors:  Fabricate using clinched nails.  Bend nails in the 

direction of wood grain so that clinched end lays parallel with the grain.  

PART 3 - EXECUTION  

3.1  INSTALLATION, GENERAL  

A.  Quality Standard:  Install woodwork to comply with AWI Section 1700, custom grade, and as 

required to match existing woodwork.  

B.  Shop prime and back prime all exterior woodwork.  
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C.  Install the work plumb, level, true, and straight, or as required to match and tie into existing 

work to remain.  Shim as required using concealed shims.  Install to a tolerance of 1/8” in 8’-0” 

for plumb and level for new work.  

D.  Anchor woodwork to masonry using specified concrete screws and to wood framing using 

galvanized steel fasteners.  Secure exposed woodwork to grounds, blocking, or sub-framing 

with countersunk, concealed fasteners and blind nailing as required for a complete installation.    

E.  For all concealed blocking, furring, sub-framing, and shims, use preservative pressure-treated 

lumber.  

F.  Scribe and cut work to fit adjoining work, and refinish field-cut surfaces at joints.    

G.  Install standing and running trim with minimum number of joints possible, using full-length 

pieces to the greatest extent possible.  Stagger joints in adjacent and related members.  Make 

exterior joints water-resistant by careful fitting.  

H.  Door facing:  Secure with stainless steel, square-head, trim screws.  Recess heads and fill 

depression.  

I.  Fencing:  Provide in pattern and layout shown Drawings.   

3.2  CORNICE RECONSTRUCTION  

A.  Sub-framing:  At portions of cornice indicated on Drawings to be removed and replaced with a 

new replicate assembly, rebuild all sub-framing, outriggers, and blocking as part of the work.    

1.  Construct sub-framing using preservative pressure-treated lumber.  

2.  Where required to anchor sub-framing to masonry, use specified concrete screws.     

B.  Build new cornice level and true, tying into existing rafters and new outriggers.  

1.  Fabricate with continuous ventilation slot, as detailed.  Fabricate new cornice woodwork 

to tie into existing sheet metal gutter liners.  Attach sheet metal cleats to new woodwork 

as required without affecting the exposed sheet metal.  

3.3  APPLICATION OF DIFFUSIBLE WOOD PRESERVATIVES  

A.  Surface applied type:  

1.  Apply at the following locations:  

a.  All replacement logs and wood sills:  All surfaces, following fabrication but prior 

to installation in building wall.  

b.  Existing in-place wood sills:  Apply to top surface and front face of all wood sills 

exposed in order to replace siding.  

B.  Inserted rod type:  

1.  Drill holes in existing wood members at angle and spacing indicated on Drawings.  

2.  Insert rod and seal hole with specified joint sealant.  

END OF SECTION 
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SECTION 06 40 20 

INTERIOR ARCHITECTURAL MILLWORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Plastic-laminate cabinets. 

B. Related Sections include the following: 

1. Division 6 Section "Rough Carpentry" for wood furring, blocking, shims, and hanging 

strips required for installing woodwork and concealed within other construction before 

woodwork installation. 

2. Division 6 Section "Interior Architectural Woodwork" for solid surface counter tops and 

backsplashes. 

1.3 DEFINITIONS 

A. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for 

installing woodwork items, unless concealed within other construction before woodwork 

installation. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated, including cabinet hardware and accessories, 

and finishing materials and processes. 

B. Product Data:  For hardboard, medium-density fiberboard, plywood, high-pressure decorative 

laminate, adhesive for bonding plastic laminate, thermoset decorative overlay, solid-surfacing 

material, cabinet hardware and accessories, and finishing materials and processes. 

C. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale 

details, attachment devices, and other components. 

1. Show details full size. 

2. Show locations and sizes of furring, blocking, and hanging strips, including concealed 

blocking and reinforcement specified in other Sections. 
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3. Show locations and sizes of cutouts and holes for plumbing fixtures, faucets, and other 

items installed in architectural woodwork. 

4. Show veneer leaves with dimensions, grain direction, exposed face, and identification 

numbers indicating the flitch and sequence within the flitch for each leaf. 

5. Apply WIC-certified compliance label to first page of Shop Drawings. 

D. Samples for Initial Selection:  Manufacturer's color charts consisting of units or sections of 

units showing the full range of colors, textures, and patterns available for each type of material 

indicated. 

1. Shop-applied transparent finishes. 

2. Shop-applied opaque finishes. 

3. Plastic laminates. 

4. Thermoset decorative overlays. 

E. Samples for Verification:  For the following: 

1. Plastic-laminate-clad panel products, 8 by 10 inches (200 by 250 mm), for each type, 

color, pattern, and surface finish, with separate samples of unfaced panel product used 

for core. 

2. Thermoset decorative-overlay surfaced panel products, 8 by 10 inches (200 by 250 mm), 

for each type, color, pattern, and surface finish. 

3. Corner pieces as follows: 

a. Cabinet front frame joints between stiles and rail, as well as exposed end pieces, 

18 inches (450 mm) high by 18 inches (450 mm) wide by 6 inches (150 mm) 

deep. 

b. Miter joints for standing trim. 

4. Exposed cabinet hardware and accessories, one unit for each type and finish. 

F. Product Certificates:  Signed by manufacturers of woodwork certifying that products furnished 

comply with requirements. 

G. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to 

demonstrate their capabilities and experience.  Include lists of completed projects with project 

names and addresses, names and addresses of architects and owners, and other information 

specified. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has completed architectural woodwork 

similar in material, design, and extent to that indicated for this Project and whose work has 

resulted in construction with a record of successful in-service performance. 

B. Fabricator Qualifications:  A firm experienced in producing architectural woodwork similar to 

that indicated for this Project and with a record of successful in-service performance, as well as 

sufficient production capacity to produce required units. 
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C. Source Limitations:  Engage a qualified woodworking firm to assume undivided responsibility 

for production and installation of interior architectural woodwork with sequence-matched 

wood veneers. 

D. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural Woodwork 

Quality Standards" for grades of interior architectural woodwork, construction, finishes, and 

other requirements. 

1. Provide AWI Quality Certification Program certificate indicating that woodwork 

complies with requirements of grades specified. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver woodwork until painting and similar operations that could damage woodwork 

have been completed in installation areas.  If woodwork must be stored in other than 

installation areas, store only in areas where environmental conditions comply with 

requirements specified in "Project Conditions" Article. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet 

work is complete, and HVAC system is operating and maintaining temperature and relative 

humidity at occupancy levels during the remainder of the construction period. 

B. Field Measurements:  Where woodwork is indicated to fit to other construction, verify 

dimensions of other construction by field measurements before fabrication and indicate 

measurements on Shop Drawings.  Coordinate fabrication schedule with construction progress 

to avoid delaying the Work. 

1. Locate concealed framing, blocking, and reinforcements that support woodwork by field 

measurements before being enclosed and indicate measurements on Shop Drawings. 

2. Established Dimensions:  Where field measurements cannot be made without delaying 

the Work, establish dimensions and proceed with fabricating woodwork without field 

measurements.  Provide allowance for trimming at site, and coordinate construction to 

ensure that actual dimensions correspond to established dimensions. 

1.8 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 

units of Work specified in other Sections to ensure that interior architectural woodwork can be 

supported and installed as indicated. 

B. Hardware Coordination:  Distribute copies of approved hardware schedule specified in 

Division 8 Section "Door Hardware (Scheduled by Naming Products) (Scheduled by 

Describing Products)" to fabricator of architectural woodwork; coordinate Shop Drawings and 

fabrication with hardware requirements. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Provide materials that comply with requirements of the AWI quality standard for 

each type of woodwork and quality grade specified, unless otherwise indicated. 

B. General:  Provide materials that comply with requirements of the WIC quality standard for 

each type of woodwork and quality grade specified, unless otherwise indicated. 

C. Wood Species and Cut for Transparent Finish:  Red oak, plain sawn or sliced. 

D. Wood Products:  Comply with the following: 

1. Medium-Density Fiberboard:  ANSI A208.2, Grade MD-Exterior Glue. 

2. Softwood Plywood:  DOC PS 1, Medium Density Overlay. 

E. Thermoset Decorative Overlay:  Particleboard complying with ANSI A208.1, Grade M-2, or 

medium-density fiberboard complying with ANSI A208.2, Grade MD, with surface of 

thermally fused, melamine-impregnated decorative paper complying with LMA SAT-1. 

F. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated, or if not indicated, as 

required by woodwork quality standard. 

1. Manufacturer:  Subject to compliance with requirements, provide high-pressure 

decorative laminates by one of the following 

: 

a. Formica Corporation. 

b. International Paper; Decorative Products Div. 

c. Laminart. 

d. Pioneer Plastics Corp. 

e. Westinghouse Electric Corp.; Specialty Products Div. 

f. Wilsonart International; Div. of Premark International, Inc. 

G. Adhesive for Bonding Plastic Laminate:  Unpigmented contact cement. 

1. Adhesive for Bonding Edges:  Hot-melt adhesive or adhesive specified above for faces. 

2.2 CABINET HARDWARE AND ACCESSORIES 

A. General:  Provide cabinet hardware and accessory materials associated with architectural 

cabinets. 

B. Hardware Standard:  Comply with BHMA A156.9 for items indicated by referencing BHMA 

numbers or items referenced to this standard. 
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C. Frameless Concealed Hinges (European Type):  BHMA A156.9, B01602, 170 degrees of 

opening. 

D. Wire Pulls:  Back mounted, 5 inches (127 mm) long, 2-1/2 inches (62 mm) deep, and 5/16 

inches (8 mm) in diameter. 

E. Catches:  Magnetic catches, BHMA A156.9, B03141. 

F. Adjustable Shelf Standards and Supports:  BHMA A156.9, B04102; with shelf brackets, 

B04112. 

G. Shelf Rests:  BHMA A156.9, B04013. 

H. Grommets for Cable Passage through Countertops:  2-inch (51-mm) OD, black, molded-plastic 

grommets and matching plastic caps with slot for wire passage. 

1. Product:  Subject to compliance with requirements, provide "OG series" by Doug 

Mockett & Company, Inc. 

2. Provide two (2) GROMMENTS IN it Room countertop.   

I. Drawer Slides:  Side-mounted, full-extension, zinc-plated steel drawer slides with steel ball 

bearings, BHMA A156.9, B05091, and rated for the following loads: 

1. Box Drawer Slides:  100 lbf (440 N). 

J. Exposed Hardware Finishes:  For exposed hardware, provide finish that complies with 

BHMA A156.18 for BHMA finish number indicated. 

1. Satin Chromium Plated:  BHMA 626 for brass or bronze base; BHMA 652 for steel 

base. 

K. For concealed hardware, provide manufacturer's standard finish that complies with product 

class requirements in BHMA A156.9. 

2.3 INSTALLATION MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips:  Fire-retardant-treated softwood lumber, kiln-

dried to less than 15 percent moisture content. 

B. Anchors:  Select material, type, size, and finish required for each substrate for secure 

anchorage.  Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face 

of exterior walls and elsewhere as required for corrosion resistance.  Provide toothed-steel or 

lead expansion sleeves for drilled-in-place anchors. 

2.4 FABRICATION, GENERAL 

A. Interior Woodwork Grade:  Provide Custom grade interior woodwork complying with the 

referenced quality standard. 
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B. Wood Moisture Content:  Comply with requirements of referenced quality standard for wood 

moisture content in relation to ambient relative humidity during fabrication and in installation 

areas. 

C. Fabricate woodwork to dimensions, profiles, and details indicated.  Ease edges to radius 

indicated for the following: 

1. Corners of Cabinets and Edges of Solid-Wood (Lumber) Members 3/4 Inch (19 mm) 

Thick or Less:  1/16 inch (1.5 mm). 

2. Edges of Rails and Similar Members More Than 3/4 Inch (19 mm) Thick:  1/8 inch (3 

mm). 

D. Complete fabrication, including assembly, finishing, and hardware application, to maximum 

extent possible, before shipment to Project site.  Disassemble components only as necessary for 

shipment and installation.  Where necessary for fitting at site, provide ample allowance for 

scribing, trimming, and fitting. 

1. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled.  

Install dowels, screws, bolted connectors, and other fastening devices that can be 

removed after trial fitting.  Verify that various parts fit as intended and check 

measurements of assemblies against field measurements indicated on Shop Drawings 

before disassembling for shipment. 

E. Shop cut openings, to maximum extent possible, to receive hardware, appliances, plumbing 

fixtures, electrical work, and similar items.  Locate openings accurately and use templates or 

roughing-in diagrams to produce accurately sized and shaped openings.  Sand edges of cutouts 

to remove splinters and burrs. 

1. Seal edges of openings in countertops with a coat of varnish. 

2.5 PLASTIC-LAMINATE CABINETS 

A. Quality Standard:  Comply with AWI Section 400 requirements for laminate cabinets. 

B. Grade:  Premium. 

C. AWI Type of Cabinet Construction:  Flush overlay. 

D. Laminate Cladding for Exposed Surfaces:  High-pressure decorative laminate complying with 

the following requirements: 

1. Horizontal Surfaces Other Than Tops:  HGS. 

2. Postformed Surfaces:  HGP. 

3. Vertical Surfaces:  VGS]. 

4. Edges:  VGS. 

E. Materials for Semiexposed Surfaces:  Provide surface materials indicated below: 

1. Surfaces Other Than Drawer Bodies:  Thermoset decorative overlay. 
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2. Drawer Sides and Backs:  Thermoset decorative overlay. 

3. Drawer Bottoms:  Thermoset decorative overlay. 

F. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and textures 

of exposed laminate surfaces complying with the following requirements: 

1. Match color, pattern, and finish as indicated by laminate manufacturer's designations for 

these characteristics. 

G. Provide dust panels of 1/4-inch (6.4-mm) plywood or tempered hardboard above compartments 

and drawers, unless located directly under tops. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Condition woodwork to average prevailing humidity conditions in installation areas before 

installation. 

B. Before installing architectural woodwork, examine shop-fabricated work for completion and 

complete work as required, including removal of packing and backpriming. 

3.2 INSTALLATION 

A. Quality Standard:  Install woodwork to comply with AWI Section 1700 for the same grade 

specified in Part 2 of this Section for type of woodwork involved. 

B. Install woodwork level, plumb, true, and straight.  Shim as required with concealed shims.  

Install level and plumb (including tops) to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 

mm). 

C. Scribe and cut woodwork to fit adjoining work, and refinish cut surfaces and repair damaged 

finish at cuts. 

D. Fire-Retardant-Treated Wood:  Handle, store, and install fire-retardant-treated wood to comply 

with recommendations of chemical treatment manufacturer, including those for adhesives used 

to install woodwork. 

E. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure 

with countersunk, concealed fasteners and blind nailing as required for complete installation.  

Use fine finishing nails or finishing screws for exposed fastening, countersunk and filled flush 

with woodwork and matching final finish if transparent finish is indicated. 

F. Cabinets:  Install without distortion so doors and drawers fit openings properly and are 

accurately aligned.  Adjust hardware to center doors and drawers in openings and to provide 

unencumbered operation.  Complete installation of hardware and accessory items as indicated. 
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1. Install cabinets with no more than 1/8 inch in 96-inch (3 mm in 2400-mm) sag, bow, or 

other variation from a straight line. 

2. Maintain veneer sequence matching of cabinets with transparent finish. 

3. Fasten wall cabinets through back, near top and bottom, at ends and not more than 16 

inches (400 mm) o.c. with No. 10 wafer-head sheet metal screws through metal backing 

or metal framing behind wall finish. 

G. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other 

supports into underside of countertop. 

1. Align adjacent solid-surfacing-material countertops and form seams to comply with 

manufacturer's written recommendations using adhesive in color to match countertop.  

Carefully dress joints smooth, remove surface scratches, and clean entire surface. 

2. Install countertops with no more than 1/8 inch in 96-inch (3 mm in 2400-mm) sag, bow, 

or other variation from a straight line. 

3. Calk space between backsplash and wall with sealant specified in Division 7 Section 

"Joint Sealants." 

H. Complete the finishing work specified in this Section to extent not completed at shop or before 

installation of woodwork.  Fill nail holes with matching filler where exposed.  Apply specified 

finish coats, including stains and paste fillers if any, to exposed surfaces where only 

sealer/prime coats were applied in shop. 

I. Refer to Division 9 Sections for final finishing of installed architectural woodwork. 

3.3 ADJUSTING AND CLEANING 

A. Repair damaged and defective woodwork, where possible, to eliminate functional and visual 

defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform 

appearance. 

B. Clean, lubricate, and adjust hardware. 

C. Clean woodwork on exposed and semi-exposed surfaces.  Touch up shop-applied finishes to 

restore damaged or soiled areas. 

 

 

END OF SECTION 
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SECTION 06 40 23 

INTERIOR ARCHITECTURAL WOODWORK 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior standing and running trim. 

2. Interior frames and jambs. 

3. Wood cabinets for opaque finish. 

4. Solid surfacing countertops. 

5. Wood furring, blocking, shims, and hanging strips for installing interior architectural 

woodwork items that are not concealed within other construction. 

6. Shop priming of interior architectural woodwork. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Anchors. 

2. Adhesives. 

3. Shop finishing materials. 

4. Fire-Retardant Treatment: Include data and warranty information from chemical-

treatment manufacturer and certification by treating plant that treated materials comply 

with requirements. 

B. Shop Drawings: 

1. Include the following: 

a. Dimensioned plans, elevations, and sections. 

b. Attachment details. 

2. Show large-scale details. 

3. Show locations and sizes of furring, blocking, and hanging strips, including blocking and 

reinforcement concealed by construction and specified in other Sections. 

4. Apply AWI Quality Certification Program label to Shop Drawings. 

C. Samples: For each exposed product and for each shop-applied color and finish specified. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For architectural woodwork manufacturer and Installer. 

B. Product Certificates: For the following: 

1. Composite wood and agrifiber products. 

2. Adhesives. 

C. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTLAS 

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

1.6 QUALITY ASSURANCE 

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

1. Installer Qualifications:  Licensed participant in AWI's Quality Certification Program. 

B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 

aesthetic effects, and to set quality standards for materials and execution. 

1. Build mockups of typical interior architectural woodwork as shown on Drawings. 

2. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Owner specifically approves such deviations by 

Change Order. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install interior architectural woodwork until 

building is enclosed, wet-work is complete, and HVAC system is operating and maintaining 

temperature and relative humidity at levels designed for building occupants for the remainder of 

the construction period. 

B. Environmental Limitations: Do not deliver or install interior architectural woodwork until 

building is enclosed, wet-work is complete, and HVAC system is operating and maintaining 

temperature between 60 and 90 deg F and relative humidity between 43 and 70 percent during 

the remainder of the construction period. N
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PART 2 - PRODUCTS 

2.1 ARCHITECTURAL WOODWORK, GENERAL 

A. Quality Standard: Unless otherwise indicated, comply with the Architectural Woodwork 

Standards for grades of interior architectural woodwork indicated for construction, finishes, 

installation, and other requirements. 

1. Hardboard: AHA A135.4. 

2. Particleboard: ANSI A208.1, Grade M-2. 

3. Softwood Plywood: PS 1. 

4. Hardwood Plywood and Face Veneers: HPVA HP-1. 

2.2 INTERIOR STANDING AND RUNNING TRIM FOR OPAQUE FINISH 

A. Architectural Woodwork Standards Grade:  Premium. 

1. Wood Species:  Any closed-grain hardwood. 

2. Wood Moisture Content:  5 to 10 percent. 

2.3 INTERIOR FRAMES AND JAMBS FOR OPAQUE FINISH 

A. Architectural Woodwork Standards Grade:  Premium. 

B. Wood Species:  Any closed-grain hardwood. 

1. Do not use plain-sawn softwood lumber with exposed, flat surfaces more than 3 inches 

wide. 

2. Wood Moisture Content:  5 to 10 percent. 

2.4 INTERIOR WOOD STAIRS AND RAILINGS 

A. Architectural Woodwork Standards Grade:  Premium. 

B. Wood for Transparent Finish: 

1. Species and cut: 

a. Railings:  Old growth Southern Heart Pine. 

2. Wood Moisture Content:  5 to 10 percent. 

C. Wood for Opaque Finish: 

1. Species:  Any closed-grain hardwood. 

2. Wood Moisture Content:  5 to 10 percent. 

D. Rough Carriages for Stairs:  No. 2 grade, kiln-dried to 15 percent maximum moisture content: 
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1. Acceptable Species: 

a. Hem-fir (north). 

b. Southern pine. 

c. Douglas fir-larch (north). 

d. Spruce-pine-fir. 

E. Finishes for Stair Parts: 

1. Treads:  Transparent. 

2. Risers:  Opaque. 

3. Stringers:  Opaque. 

4. Balusters:  Opaque. 

5. Handrails:  Transparent. 

F. Handrail Brackets:  Cast bronze with wall flange drilled for exposed anchor and with support 

arm for screwing to underside of rail. Size to provide 1-1/2-inch clearance between handrail and 

face of wall. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Blum, Julius & Co., Inc. 

b. The Wagner Companies. 

2.5 HARDWOOD SHEET MATERIALS 

A. Composite Wood and Agrifiber Products: Provide materials that comply with requirements of 

the Architectural Woodwork Standards for each type of interior architectural woodwork and 

quality grade specified unless otherwise indicated. 

1. Medium-Density Fiberboard (MDF): ANSI A208.2, Grade 130. 

2. Particleboard: ANSI A208.1, Grade M-2-Exterior Glue. 

3. Particleboard: Straw-based particleboard complying with requirements in ANSI A208.1, 

Grade M-2, except for density. 

4. Softwood Plywood: DOC PS 1. 

5. Veneer-Faced Panel Products (Hardwood Plywood): HPVA HP-1. 

2.6 FIRE-RETARDANT-TREATED WOOD MATERIALS 

A. Fire-Retardant-Treated Wood Materials: Where fire-retardant-treated materials are indicated, 

use materials complying with requirements that are acceptable to authorities having jurisdiction 

and with fire-test-response characteristics specified as determined by testing identical products 

according to test method indicated by a qualified testing agency. 

1. Use treated materials that comply with requirements of the Architectural Woodwork 

Standards. Do not use materials that are warped, discolored, or otherwise defective. 
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2. Use fire-retardant-treatment formulations that do not bleed through or otherwise 

adversely affect finishes. Do not use colorants to distinguish treated materials from 

untreated materials. 

3. Identify fire-retardant-treated materials with appropriate classification marking of 

qualified testing agency in the form of removable paper label or imprint on surfaces that 

will be concealed from view after installation. 

B. Fire-Retardant-Treated Lumber and Plywood: Products with a flame-spread index of 25 or less 

when tested according to ASTM E84, with no evidence of significant progressive combustion 

when the test is extended an additional 20 minutes, and with the flame front not extending more 

than 10.5 feet beyond the centerline of the burners at any time during the test. 

1. Kiln-dry lumber and plywood after treatment to a maximum moisture content of 19 and 

15 percent, respectively. 

2. For items indicated to receive a stained, transparent, or natural finish, use organic resin 

chemical formulation. 

3. Mill lumber after treatment within limits set for wood removal that do not affect listed 

fire-test-response characteristics, using a woodworking shop certified by testing and 

inspecting agency. 

4. Mill lumber before treatment, and implement procedures during treatment and drying 

processes that prevent lumber from warping and developing discolorations from drying 

sticks or other causes, marring, and other defects affecting appearance of treated 

woodwork. 

C. Fire-Retardant Particleboard: Made from softwood particles and fire-retardant chemicals mixed 

together at time of panel manufacture, to achieve flame-spread index of 25 or less and smoke-

developed index of 25 or less according to ASTM E84. 

1. For panels 3/4 inch thick and less, comply with ANSI A208.1 for Grade M-2, except for 

the following minimum properties: modulus of rupture, 1600 psi; modulus of elasticity, 

300,000 psi; internal bond, 80 psi; and screw-holding capacity on face and edge, 250 and 

225 lbf, respectively. 

2. For panels 13/16 to 1-1/4 inches thick, comply with ANSI A208.1 for Grade M-1, except 

for the following minimum properties: modulus of rupture, 1300 psi; modulus of 

elasticity, 250,000 psi; linear expansion, 0.50 percent; and screw-holding capacity on 

face and edge, 250 and 175 lbf, respectively. 

D. Fire-Retardant Fiberboard: Medium-density fiberboard (MDF) panels complying with 

ANSI A208.2, made from softwood fibers, synthetic resins, and fire-retardant chemicals mixed 

together at time of panel manufacture, to achieve flame-spread index of 25 or less and smoke-

developed index of 200 or less according to ASTM E84. 

2.7 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Nailers:  Softwood or hardwood lumber, kiln-dried to less than 

15 percent moisture content. 

1. Preservative Treatment: Provide softwood lumber treated by pressure process, 

AWPA U1; Use Category UC3b. 
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a. Provide where in contact with concrete or masonry or where indicated on 

drawings. 

b. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. 

c. Preservative Chemicals: Acceptable to authorities having jurisdiction and 

containing no arsenic or chromium. 

d. Mark lumber with treatment quality mark of an inspection agency approved by the 

American Lumber Standards Committee's (ALSC) Board of Review. 

2. Fire-Retardant Treatment: Complying with requirements; provide where indicated. 

B. Provide self-drilling screws for metal-framing supports, as recommended by metal-framing 

manufacturer. 

C. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage. 

1. Provide metal expansion sleeves or expansion bolts for post-installed anchors. 

2. Use nonferrous-metal or hot-dip galvanized anchors and inserts at inside face of exterior 

walls and at floors. 

D. Installation Adhesive: Product recommended by fabricator for each substrate for secure 

anchorage. 

2.8 FABRICATION 

A. Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces before 

fabrication. 

B. Fabricate interior architectural woodwork to dimensions, profiles, and details indicated. 

1. Ease edges to radius indicated for the following: 

a. Edges of Solid-Wood (Lumber) Members: 1/16 inch unless otherwise indicated. 

b. Edges of Rails and Similar Members More Than 3/4 Inch Thick: 1/8 inch. 

C. Complete fabrication, including assembly, to maximum extent possible before shipment to 

Project site. 

1. Disassemble components only as necessary for shipment and installation. 

2. Where necessary for fitting at site, provide allowance for scribing, trimming, and fitting. 

3. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled. 

a. Install dowels, screws, bolted connectors, and other fastening devices that can be 

removed after trial fitting. 

b. Verify that parts fit as intended, and check measurements of assemblies against 

field measurements indicated on approved Shop Drawings before disassembling 

for shipment. 

D. Stairs: Cut rough carriages to accurately fit treads and risers. 

1. Glue treads to risers, and glue and nail treads and risers to carriages. 
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2. House wall and face stringers, and glue and wedge treads and risers. 

3. Fabricate stairs with treads and risers no more than 1/8 inch from indicated position and 

no more than 1/16 inch out of relative position for adjacent treads and risers. 

E. Interior Standing and Running Trim for Opaque Finish:  

1. Quality Standard: Comply with AWI Section 300. Grade: Custom. 

2. Backout or groove backs of flat trim members and kerf backs of other wide, flat 

members, except for members with ends exposed in finished work. 

3. Assemble casings in plant except where limitations of access to place of installation 

require filed assembly. 

4. Wood species: Mahogany or white pine. 

F. Wood Cabinets for Opaque Finish: 

1. Quality Standard: Comply with AWI Section 400 requirements for wood cabinets. Grade: 

Custom.  

2. Wood species for Exposed Surfaces: Mahogany, poplar or white pine. 

3. Semi-exposed Surfaces: Provide surface materials indicated below: 

a. Surfaces other than drawer bodies: Match species and cut indicated for exposed 

surfaces. 

b. Drawer Sides and Backs: Solid hardwood lumber, same species indicated for 

exposed surfaces, shop finished.  

c. Drawer Bottoms: Hardwood plywood, shop finished.  

G. Solid surface Countertops: 

1. Material: Corian as manufactured by DuPont corporation or approved equal.  

2. Type of Top: Solid surfacing type complying with the following:  

a. Grade: ANSI Z124.3 and ANSI Z124.6 

b. Colors, Patterns, and Finishes: Provide materials and colors that result in colors 

and textures of exposed laminate surfaces complying with the following 

requirements: 

1) Provide Architect’s selections from manufacturer’s full range of colors and 

finishes.    

2.9 SHOP PRIMING 

A. Preparations for Finishing: Comply with the Architectural Woodwork Standards for sanding, 

filling countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing 

interior architectural woodwork, as applicable to each unit of work. 

B. Interior Architectural Woodwork for Opaque Finish: Shop prime with one coat of wood primer 

as specified in Section 09 91 23 "Interior Painting." 
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1. Backpriming: Apply one coat of primer, compatible with finish coats, to concealed 

surfaces of woodwork. Apply two coats to surfaces installed in contact with concrete or 

masonry and to end-grain surfaces. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installation, condition interior architectural woodwork to humidity conditions in 

installation areas for not less than 72 hours prior to beginning of installation. 

B. Before installing interior architectural woodwork, examine shop-fabricated work for completion 

and complete work as required, including removal of packing and backpriming of concealed 

surfaces. 

3.2 INSTALLATION 

A. Grade: Install interior architectural woodwork to comply with same grade as item to be 

installed. 

B. Install interior architectural woodwork level, plumb, true, and aligned with adjacent materials. 

1. Use concealed shims where necessary for alignment. 

2. Scribe and cut interior finish carpentry to fit adjoining work. Refinish cut surfaces, and 

repair damaged finish at cuts. 

3. Where face fastening is unavoidable, countersink fasteners, fill surface flush, and sand 

unless otherwise indicated. 

4. Install to tolerance of 1/8 inch in 96 inches for level and plumb. Install adjoining interior 

finish carpentry with 1/32-inch maximum offset for flush installation and 1/16-inch 

maximum offset for reveal installation. 

5. Coordinate interior finish carpentry with materials and systems in or adjacent to it. 

Provide cutouts for mechanical and electrical items that penetrate interior finish 

carpentry. 

C. Assemble interior architectural woodwork and complete fabrication at Project site to the extent 

that it was not completed during shop fabrication. 

D. Install interior architectural woodwork level, plumb, true in line, and without distortion. 

1. Shim as required with concealed shims. 

2. Install level and plumb to a tolerance of 1/8 inch in 96 inches. 

E. Preservative-Treated Wood: Where cut or drilled in field, treat cut ends and drilled holes 

according to AWPA M4. 

F. Fire-Retardant-Treated Wood: Install fire-retardant-treated wood to comply with chemical 

treatment manufacturer's written instructions, including those for adhesives used to install 

woodwork. 
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G. Anchor interior architectural woodwork to anchors or blocking built in or directly attached to 

substrates. 

1. Secure with countersunk, concealed fasteners and blind nailing. 

2. Use fine finishing nails for exposed fastening, countersunk and filled flush with interior 

architectural woodwork. 

3. For shop-finished items, use filler matching finish of items being installed. 

H. Standing and Running Trim: 

1. Install with minimum number of joints possible, using full-length pieces (from maximum 

length of lumber available) to greatest extent possible. 

2. Do not use pieces less than 60 inches long, except where shorter single-length pieces are 

necessary. 

3. Scarf running joints and stagger in adjacent and related members. 

4. Fill gaps, if any, between top of base and wall with latex sealant, painted to match wall. 

5. Install standing and running trim with no more variation from a straight line than 1/8 inch 

in 96 inches. Plane backs of casings to provide uniform thickness across joints where 

necessary for alignment. 

6. Match color and grain pattern of trim for transparent finish (stain or clear finish) across 

joints. 

7. Install trim after gypsum-board joint finishing and/or plaster finishing operations are 

completed. 

8. Install without splitting; drill pilot holes before fastening where necessary to prevent 

splitting. 

9. Fasten to prevent movement or warping. 

10. Countersink fastener heads on exposed carpentry work and fill holes. 

I. Stairs: Securely anchor carriages to supporting substrates. 

1. Install stairs with treads and risers no more than 1/8 inch from indicated position. 

2. Secure with countersunk, concealed fasteners and blind nailing. 

3. Use fine finishing nails for exposed fastening, countersunk and filled flush with wood 

surface. 

J. Railings: 

1. Install rails with no more than 1/8 inch in 96-inch variation from a straight line. 

2. Stair Rails: Glue and dowel or pin balusters to treads and railings, and railings to newel 

posts. 

a. Secure with countersunk, concealed fasteners and blind nailing. 

b. Use fine finishing nails for exposed fastening, countersunk and filled flush with 

wood surface. 

3. Wall Rails: Support rails on wall brackets securely fastened to wall framing. 

a. Space rail brackets not more than 32 inches o.c. 

END OF SECTION 
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SECTION 07 46 33 

PLASTIC SIDING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes vinyl siding. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. For vinyl siding, include VSI's official certification logo printed on Product Data. 

B. Samples: For vinyl siding including related accessories. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For vinyl siding Installer. 

B. Product certificates. 

C. Research/evaluation reports. 

D. Sample warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.5 QUALITY ASSURANCE 

A. Vinyl Siding Installer Qualifications: A qualified installer who employs a VSI-certified Installer 

on Project. 

B. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate 

aesthetic effects and to set quality standards for fabrication and installation. 

1. Build mockup of typical wall area as shown on Drawings. 

2. 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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1.6 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace products that fail in materials or 

workmanship within specified warranty period. 

1. Warranty Period: 25 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 VINYL SIDING 

A. Vinyl Siding: Integrally colored product complying with ASTM D3679. 

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

following: 

a. CertainTeed; SAINT-GOBAIN. 

b. Gentek Building Products, Inc. 

c. Royal Building Products, a Westlake Company. 

d. Approved equal. 

B. Vinyl Siding Certification Program: Provide products that are listed in VSI's list of certified 

products. 

C. Horizontal Pattern: Match existing. 

D. Vertical Pattern: Match existing. 

E. Texture: Match existing. 

F. Nominal Thickness: Match existing. 

G. Minimum Profile Depth (Butt Thickness): Match existing. 

H. Nailing Hem: Double thickness. 

I. Finish: Wood-grain print with clear protective coating containing not less than 70 percent 

PVDF, to match existing. 

1. Colors: Match existing. 

2.2 ACCESSORIES 

A. Siding Accessories, General: Provide starter strips, edge trim, outside and inside corner caps, 

and other items as recommended by siding manufacturer for building configuration. 

1. Provide accessories made from same material as adjacent siding unless otherwise 

indicated. 
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B. Vinyl Accessories: Integrally colored vinyl accessories complying with ASTM D3679 except 

for wind-load resistance. 

1. Texture: Match existing. 

C. Colors for Decorative Accessories: Match existing. 

D. Flashing: Provide aluminum flashing complying with Section 076200 "Sheet Metal Flashing 

and Trim" at window and door heads and where indicated. 

1. Finish for Aluminum Flashing: Siliconized polyester coating, same color as siding. 

E. Fasteners: 

1. For fastening to wood, use siding nails of sufficient length to penetrate a minimum of 1 

inch (25 mm) into substrate. 

2. For fastening to metal, use ribbed bugle-head screws of sufficient length to penetrate a 

minimum of 1/4 inch (6 mm), or three screw-threads, into substrate. 

3. For fastening vinyl, use stainless-steel fasteners. Where fasteners are exposed to view, 

use prefinished aluminum fasteners in color to match item being fastened. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: Comply with manufacturer's written installation instructions applicable to products and 

applications indicated unless more stringent requirements apply. 

1. Center nails in elongated nailing slots without binding siding to allow for thermal 

movement. 

B. Install vinyl siding and related accessories according to ASTM D4756. 

1. Install fasteners for horizontal vinyl siding no more than 16 inches (400 mm) o.c. 

2. Install fasteners for vertical vinyl siding no more than 12 inches (300 mm) o.c. 

C. Install joint sealants as specified in Section 079200 "Joint Sealants" and to produce a 

weathertight installation. 

3.2 ADJUSTING AND CLEANING 

A. Remove damaged, improperly installed, or otherwise defective materials and replace with new 

materials complying with specified requirements. 

B. Clean finished surfaces according to manufacturer's written instructions and maintain in a clean 

condition during construction. 
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END OF SECTION 
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SECTION 07 84 13 

PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Penetrations in fire-resistance-rated walls. 

2. Penetrations in horizontal assemblies. 

B. Related Requirements: 

1. Section 078443 "Joint Firestopping" for joints in or between fire-resistance-rated 

construction. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Product Schedule:  For each penetration firestopping system.  Include location, illustration of 

firestopping system, and design designation of qualified testing and inspecting agency. 

1. Engineering Judgments:  Where Project conditions require modification to a qualified 

testing and inspecting agency's illustration for a particular penetration firestopping 

system, submit illustration, with modifications marked, approved by penetration 

firestopping system manufacturer's fire-protection engineer as an engineering judgment 

or equivalent fire-resistance-rated assembly.  Obtain approval of authorities having 

jurisdiction prior to submittal. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Product Test Reports:  For each penetration firestopping system, for tests performed by a 

qualified testing agency. 

1.5 CLOSEOUT SUBMITTALS 

A. Installer Certificates:  From Installer indicating that penetration firestopping systems have been 

installed in compliance with requirements and manufacturer's written instructions. 

N
O

T 
FO

R
 B

ID



2ND FLOOR RENOVATIONS  Darley House 

Project No.: MC2006000201B  August 1, 2024 
 

 

PENETRATION FIRESTOPPING  Bernardon Delaware LLC 

07 84 13 - 2  Project No.: 8523.03-22 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install penetration firestopping system when ambient or 

substrate temperatures are outside limits permitted by penetration firestopping system 

manufacturers or when substrates are wet because of rain, frost, condensation, or other causes. 

B. Install and cure penetration firestopping materials per manufacturer's written instructions using 

natural means of ventilations or, where this is inadequate, forced-air circulation. 

1.7 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that penetration 

firestopping systems can be installed according to specified firestopping system design. 

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

penetration firestopping systems. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: 

1. Perform penetration firestopping system tests by a qualified testing agency acceptable to 

authorities having jurisdiction. 

2. Test per testing standards referenced in "Penetration Firestopping Systems" Article.  

Provide rated systems complying with the following requirements: 

a. Penetration firestopping systems shall bear classification marking of UL in its 

"Fire Resistance Directory." 

2.2 PENETRATION FIRESTOPPING SYSTEMS 

A. Penetration Firestopping Systems:  Select and provide systems that resist spread of fire, passage 

of smoke and other gases, and maintain original fire-resistance rating of construction penetrated, 

for each penetration condition in fire-resistance rated construction assemblies.  Penetration 

firestopping systems shall be compatible with one another, with the substrates forming 

openings, and with penetrating items if any. 

B. Penetrations in Fire-Resistance-Rated Walls:  Penetration firestopping systems with ratings 

determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 

0.01-inch wg (2.49 Pa). 

1. F-Rating:  Not less than the fire-resistance rating of constructions penetrated. 

C. Penetrations in Horizontal Assemblies:  Penetration firestopping systems with ratings 

determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 

0.01-inch wg (2.49 Pa). 

1. F-Rating:  At least one hour, but not less than the fire-resistance rating of constructions 

penetrated. 
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2. T-Rating:  At least one hour, but not less than the fire-resistance rating of constructions 

penetrated except for floor penetrations within the cavity of a wall. 

3. W-Rating:  Provide penetration firestopping systems showing no evidence of water 

leakage when tested according to UL 1479. 

D. Exposed Penetration Firestopping Systems:  Flame-spread and smoke-developed indexes of less 

than 25 and 450, respectively, per ASTM E 84. 

E. Accessories:  Provide components for each penetration firestopping system that are needed to 

install fill materials and to maintain ratings required.  Use only those components specified by 

penetration firestopping system manufacturer and approved by qualified testing and inspecting 

agency for conditions indicated. 

1. Permanent forming/damming/backing materials. 

2. Substrate primers. 

3. Collars. 

4. Steel sleeves. 

2.3 FILL MATERIALS 

A. Cast-in-Place Firestop Devices:  Factory-assembled devices for use in cast-in-place concrete 

floors and consisting of an outer sleeve lined with an intumescent strip, a flange attached to one 

end of the sleeve for fastening to concrete formwork, and a neoprene gasket. 

B. Latex Sealants:  Single-component latex formulations that do not re-emulsify after cure during 

exposure to moisture. 

C. Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined with 

intumescent material sized to fit specific diameter of penetrant. 

D. Intumescent Composite Sheets:  Rigid panels consisting of aluminum-foil-faced intumescent 

elastomeric sheet bonded to galvanized-steel sheet. 

E. Intumescent Putties:  Nonhardening, water-resistant, intumescent putties containing no solvents 

or inorganic fibers. 

F. Intumescent Wrap Strips:  Single-component intumescent elastomeric sheets with aluminum 

foil on one side. 

G. Mortars:  Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, 

fillers and lightweight aggregate formulated for mixing with water at Project site to form a 

nonshrinking, homogeneous mortar. 

H. Pillows/Bags:  Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled 

with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant 

additives.  Where exposed, cover openings with steel-reinforcing wire mesh to protect 

pillows/bags from being easily removed. 

I. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand 

and cure in place to produce a flexible, nonshrinking foam. 

N
O

T 
FO

R
 B

ID



2ND FLOOR RENOVATIONS  Darley House 

Project No.: MC2006000201B  August 1, 2024 
 

 

PENETRATION FIRESTOPPING  Bernardon Delaware LLC 

07 84 13 - 4  Project No.: 8523.03-22 

J. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants. 

2.4 MIXING 

A. Penetration Firestopping Materials:  For those products requiring mixing before application, 

comply with penetration firestopping system manufacturer's written instructions for accurate 

proportioning of materials, water (if required), type of mixing equipment, selection of mixer 

speeds, mixing containers, mixing time, and other items or procedures needed to produce 

products of uniform quality with optimum performance characteristics for application indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 

opening configurations, penetrating items, substrates, and other conditions affecting 

performance of the Work. 

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

3.2 PREPARATION 

A. Surface Cleaning:  Before installing penetration firestopping systems, clean out openings 

immediately to comply with manufacturer's written instructions and with the following 

requirements: 

1. Remove from surfaces of opening substrates and from penetrating items foreign materials 

that could interfere with adhesion of penetration firestopping materials. 

2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable 

of developing optimum bond with penetration firestopping materials.  Remove loose 

particles remaining from cleaning operation. 

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

B. Prime substrates where recommended in writing by manufacturer using that manufacturer's 

recommended products and methods.  Confine primers to areas of bond; do not allow spillage 

and migration onto exposed surfaces. 

3.3 INSTALLATION 

A. General:  Install penetration firestopping systems to comply with manufacturer's written 

installation instructions and published drawings for products and applications. 

B. Install forming materials and other accessories of types required to support fill materials during 

their application and in the position needed to produce cross-sectional shapes and depths 

required to achieve fire ratings. 
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1. After installing fill materials and allowing them to fully cure, remove combustible 

forming materials and other accessories not forming permanent components of 

firestopping. 

C. Install fill materials by proven techniques to produce the following results: 

1. Fill voids and cavities formed by openings, forming materials, accessories and 

penetrating items to achieve required fire-resistance ratings. 

2. Apply materials so they contact and adhere to substrates formed by openings and 

penetrating items. 

3. For fill materials that will remain exposed after completing the Work, finish to produce 

smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 IDENTIFICATION 

A. Wall Identification:  Permanently label walls containing penetration firestopping systems with 

the words "FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using lettering 

not less than 3 inches (76 mm) high and with minimum 0.375-inch (9.5-mm) strokes. 

1. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 feet (4.57 m) from 

end of wall and at intervals not exceeding 30 feet (9.14 m). 

B. Penetration Identification:  Identify each penetration firestopping system with legible metal or 

plastic labels.  Attach labels permanently to surfaces adjacent to and within 6 inches (150 mm) 

of penetration firestopping system edge so labels are visible to anyone seeking to remove 

penetrating items or firestopping systems.  Use mechanical fasteners or self-adhering-type 

labels with adhesives capable of permanently bonding labels to surfaces on which labels are 

placed.  Include the following information on labels: 

1. The words "Warning - Penetration Firestopping - Do Not Disturb.  Notify Building 

Management of Any Damage." 

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

3. Designation of applicable testing and inspecting agency. 

4. Date of installation. 

5. Manufacturer's name. 

6. Installer's name. 

3.5 FIELD QUALITY CONTROL 

A. Owner will engage a qualified testing agency to perform tests and inspections according to 

ASTM E 2174. 

B. Where deficiencies are found or penetration firestopping system is damaged or removed 

because of testing, repair or replace penetration firestopping system to comply with 

requirements. 

C. Proceed with enclosing penetration firestopping systems with other construction only after 

inspection reports are issued and installations comply with requirements. 
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3.6 CLEANING AND PROTECTION 

A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with 

cleaning materials that are approved in writing by penetration firestopping system 

manufacturers and that do not damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure that 

penetration firestopping systems are without damage or deterioration at time of Substantial 

Completion.  If, despite such protection, damage or deterioration occurs, immediately cut out 

and remove damaged or deteriorated penetration firestopping material and install new materials 

to produce systems complying with specified requirements. 

END OF SECTION 
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SECTION 07 84 43 

JOINT FIRESTOPPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  Joints in or between fire-resistance-rated constructions. 

B. Related Requirements: 

1. Section 078413 "Penetration Firestopping" for penetrations in fire-resistance-rated walls, 

horizontal assemblies, and smoke barriers and for wall identification. 

2. Section 092216 "Non-Structural Metal Framing" for firestop tracks for metal-framed 

partition heads. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Product Schedule:  For each joint firestopping system.  Include location, illustration of 

firestopping system, and design designation of qualified testing agency. 

1. Engineering Judgments:  Where Project conditions require modification to a qualified 

testing agency's illustration for a particular joint firestopping system condition, submit 

illustration, with modifications marked, approved by joint firestopping system 

manufacturer's fire-protection engineer as an engineering judgment or equivalent fire-

resistance-rated assembly. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Product Test Reports:  For each joint firestopping system, for tests performed by a qualified 

testing agency. 

1.5 CLOSEOUT SUBMITTALS 

A. Installer Certificates:  From Installer indicating that joint firestopping systems have been 

installed in compliance with requirements and manufacturer's written instructions. 
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1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install joint firestopping systems when ambient or substrate 

temperatures are outside limits permitted by joint firestopping system manufacturers or when 

substrates are wet due to rain, frost, condensation, or other causes. 

B. Install and cure joint firestopping systems per manufacturer's written instructions using natural 

means of ventilation or, where this is inadequate, forced-air circulation. 

1.7 COORDINATION 

A. Coordinate construction of joints to ensure that joint firestopping systems can be installed 

according to specified firestopping system design. 

B. Coordinate sizing of joints to accommodate joint firestopping systems. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: 

1. Perform joint firestopping system tests by a qualified testing agency acceptable to 

authorities having jurisdiction. 

2. Test per testing standards referenced in "Joint Firestopping Systems" Article.  Provide 

rated systems complying with the following requirements: 

a. Joint firestopping systems shall bear classification marking of UL in its "Fire 

Resistance Directory." 

2.2 JOINT FIRESTOPPING SYSTEMS 

A. Joint Firestopping Systems:  Select and provide systems that resist spread of fire, passage of 

smoke and other gases, and maintain original fire-resistance rating of assemblies in or between 

which joint firestopping systems are installed, for each condition in fire-resistance rated 

construction assemblies.  Joint firestopping systems shall accommodate building movements 

without impairing their ability to resist the passage of fire and hot gases. 

B. Joints In or Between Fire-Resistance-Rated Construction:  Provide joint firestopping systems 

with ratings determined per ASTM E 1966 or UL 2079. 

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

following: 

a. 3M Fire Protection Products. 

b. A/D Fire Protection Systems Inc. 

c. Blazeframe Industries. 

d. Grabber Construction Products. 

e. Hilti, Inc. 

f. Metal-Lite. 
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g. Nelson Firestop; a brand of Emerson Industrial Automation. 

h. NUCO Inc. 

i. Passive Fire Protection Partners. 

j. RectorSeal. 

k. Roxul Inc. 

l. Specified Technologies, Inc. 

m. Thermafiber, Inc.; an Owens Corning company. 

n. Tremco, Inc. 

2. Fire-Resistance Rating:  Equal to or exceeding the fire-resistance rating of the wall, floor, 

or roof in or between which it is installed. 

C. Exposed Joint Firestopping Systems:  Flame-spread and smoke-developed indexes of less than 

25 and 450, respectively, as determined per ASTM E 84. 

D. Accessories:  Provide components of fire-resistive joint systems, including primers and forming 

materials, that are needed to install elastomeric fill materials and to maintain ratings required.  

Use only components specified by joint firestopping system manufacturer and approved by the 

qualified testing agency for conditions indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 

joint configurations, substrates, and other conditions affecting performance of the Work. 

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

3.2 PREPARATION 

A. Surface Cleaning:  Before installing fire-resistive joint systems, clean joints immediately to 

comply with fire-resistive joint system manufacturer's written instructions and the following 

requirements: 

1. Remove from surfaces of joint substrates foreign materials that could interfere with 

adhesion of elastomeric fill materials or compromise fire-resistive rating. 

2. Clean joint substrates to produce clean, sound surfaces capable of developing optimum 

bond with elastomeric fill materials.  Remove loose particles remaining from cleaning 

operation. 

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

B. Prime substrates where recommended in writing by joint firestopping system manufacturer 

using that manufacturer's recommended products and methods.  Confine primers to areas of 

bond; do not allow spillage and migration onto exposed surfaces. 
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3.3 INSTALLATION 

A. General:  Install fire-resistive joint systems to comply with manufacturer's written installation 

instructions and published drawings for products and applications indicated. 

B. Install forming materials and other accessories of types required to support elastomeric fill 

materials during their application and in position needed to produce cross-sectional shapes and 

depths required to achieve fire ratings indicated. 

1. After installing elastomeric fill materials and allowing them to fully cure, remove 

combustible forming materials and other accessories not indicated as permanent 

components of fire-resistive joint system. 

C. Install elastomeric fill materials for fire-resistive joint systems by proven techniques to produce 

the following results: 

1. Elastomeric fill voids and cavities formed by joints and forming materials as required to 

achieve fire-resistance ratings indicated. 

2. Apply elastomeric fill materials so they contact and adhere to substrates formed by joints. 

3. For elastomeric fill materials that will remain exposed after completing the Work, finish 

to produce smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 IDENTIFICATION 

A. Joint Identification:  Identify joint firestopping systems with legible metal or plastic labels.  

Attach labels permanently to surfaces adjacent to and within 6 inches (150 mm) of joint edge so 

labels are visible to anyone seeking to remove or joint firestopping system.  Use mechanical 

fasteners or self-adhering-type labels with adhesives capable of permanently bonding labels to 

surfaces on which labels are placed.  Include the following information on labels: 

1. The words "Warning - Joint Firestopping - Do Not Disturb.  Notify Building 

Management of Any Damage." 

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

3. Designation of applicable testing agency. 

4. Date of installation. 

5. Manufacturer's name. 

6. Installer's name. 

3.5 FIELD QUALITY CONTROL 

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

inspections according to ASTM E 2393. 

B. Where deficiencies are found or joint firestopping systems are damaged or removed due to 

testing, repair or replace joint firestopping systems so they comply with requirements. 

C. Proceed with enclosing joint firestopping systems with other construction only after inspection 

reports are issued and installations comply with requirements. 
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3.6 CLEANING AND PROTECTION 

A. Clean off excess elastomeric fill materials adjacent to joints as the Work progresses by methods 

and with cleaning materials that are approved in writing by joint firestopping system 

manufacturers and that do not damage materials in which joints occur. 

B. Provide final protection and maintain conditions during and after installation that ensure joint 

firestopping systems are without damage or deterioration at time of Substantial Completion.  If 

damage or deterioration occurs despite such protection, cut out and remove damaged or 

deteriorated fire-resistive joint systems immediately and install new materials to produce fire-

resistive joint systems complying with specified requirements. 

 

 

END OF SECTION  
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SECTION 07 92 00 

JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 

2. Nonstaining silicone joint sealants. 

3. Urethane joint sealants. 

4. Mildew-resistant joint sealants. 

5. Latex joint sealants. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each joint-sealant product. 

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

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

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

2. Joint-sealant manufacturer and product name. 

3. Joint-sealant formulation. 

4. Joint-sealant color. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Preconstruction laboratory test reports. 

C. Preconstruction field-adhesion-test reports. 

D. Field-adhesion-test reports. 

E. Sample warranties. 
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1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM C1021 to conduct the testing 

indicated. 

1.6 PRECONSTRUCTION TESTING 

A. Preconstruction Laboratory Testing: Submit to joint-sealant manufacturers, for testing indicated 

below, samples of materials that will contact or affect joint sealants. 

1. Adhesion Testing: Use ASTM C794 to determine whether priming and other specific 

joint preparation techniques are required to obtain rapid, optimum adhesion of joint 

sealants to joint substrates. 

2. Compatibility Testing: Use ASTM C1087 to determine sealant compatibility when in 

contact with glazing and gasket materials. 

3. Stain Testing: Use ASTM C1248 to determine stain potential of sealant when in contact 

with porous substrates. 

B. Preconstruction Field-Adhesion Testing: Before installing sealants, field test their adhesion to 

Project joint substrates. Test joint sealants according to Method A, Field-Applied Sealant Joint 

Hand Pull Tab, in Appendix X1.1 in ASTM C1193 or Method A, Tail Procedure, in 

ASTM C1521. 

1.7 WARRANTY 

A. Special Installer's Warranty: 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 agrees to furnish joint sealants to repair or 

replace those joint sealants that do not comply with performance and other requirements 

specified in this Section within specified warranty period. 

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

PART 2 - PRODUCTS 

2.1 JOINT SEALANTS, GENERAL 

A. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 
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2.2 NONSTAINING SILICONE JOINT SEALANTS 

A. Silicone, Nonstaining, S, NS, 50, NT: Nonstaining, single-component, nonsag, plus 50 percent 

and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; 

ASTM C920, Type S, Grade NS, Class 50, Use NT. 

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

following: 

a. GE Construction Sealants; Momentive Performance Materials Inc. 

b. Pecora Corporation. 

c. Sika Corporation; Joint Sealants. 

d. The Dow Chemical Company. 

2.3 URETHANE JOINT SEALANTS 

A. Urethane, S, NS, 25, NT: Single-component, nonsag, nontraffic-use, plus 25 percent and 

minus 25 percent movement capability, urethane joint sealant; ASTM C920, Type S, Grade NS, 

Class 25, Use NT. 

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

following: 

a. BASF Corporation. 

b. Pecora Corporation. 

c. Sherwin-Williams Company (The). 

d. Sika Corporation; Joint Sealants. 

2.4 MILDEW-RESISTANT JOINT SEALANTS 

A. Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with fungicide 

to prevent mold and mildew growth. 

B. Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant, single-component, 

nonsag, plus 25 percent and minus 25 percent movement capability, nontraffic-use, acid-curing 

silicone joint sealant; ASTM C920, Type S, Grade NS, Class 25, Use NT. 

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

following: 

a. GE Construction Sealants; Momentive Performance Materials Inc. 

b. Pecora Corporation. 

c. The Dow Chemical Company. 

C. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C834, Type OP, Grade NF. 

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

following: 

a. Pecora Corporation. 
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b. Sherwin-Williams Company (The). 

c. Tremco Incorporated. 

2.5 JOINT-SEALANT BACKING 

A. Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface 

skin) or any type, as approved in writing by joint-sealant manufacturer for joint application 

indicated, and of size and density to control sealant depth and otherwise contribute to producing 

optimum sealant performance. 

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

following: 

a. Alcot Plastics Ltd. 

b. BASF Corporation. 

c. Construction Foam Products; a division of Nomaco, Inc. 

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

manufacturer. 

2.6 MISCELLANEOUS MATERIALS 

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

sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 

tests and field tests. 

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

and sealant backing materials. 

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 

adjacent to joints. 

PART 3 - EXECUTION 

3.1 PREPARATION 

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

comply with joint-sealant manufacturer's written instructions and the following requirements: 

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

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

not stain, harm substrates, or leave residues capable of interfering with adhesion. 

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

indicated by preconstruction joint-sealant-substrate tests or prior experience. 
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C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 

adjoining surfaces. 

3.2 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with ASTM C1193 and joint-sealant manufacturer's written installation 

instructions for products and applications indicated, unless more stringent requirements apply. 

B. 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. 

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

and backs of joints. 

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 Nonsag Sealants: Immediately after sealant application and before skinning or curing 

begins, tool sealants to form smooth, uniform beads of configuration indicated. Use tooling 

agents that are approved in writing by sealant manufacturer and that do not discolor sealants or 

adjacent surfaces. 

1. Provide concave joint profile per Figure 8A in ASTM C1193 unless otherwise indicated. 

3.3 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 one test for each 1000 feet of joint length thereafter or one 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 C1193 or Method A, Tail Procedure, in 

ASTM C1521. 

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 
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requirements. Retest failed applications until test results prove sealants comply with indicated 

requirements. 

3.4 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. As indicated on Drawings. 

2. Joint Sealant:  Silicone, nonstaining, S, NS, 50, NT. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

B. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. Tile control and expansion joints. 

b. Vertical joints on exposed surfaces of partitions. 

c. Other joints as indicated on Drawings. 

2. Joint Sealant:  Urethane, S, NS, 25, NT. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

C. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces 

not subject to significant movement. 

1. Joint Locations: 

a. Control joints on exposed interior surfaces of exterior walls. 

b. Perimeter joints between interior wall surfaces and frames of interior doors and 

windows. 

c. Other joints as indicated on Drawings. 

2. Joint Sealant:  Acrylic latex. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

D. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal 

nontraffic surfaces. 

1. Joint Locations: 

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

b. Tile control and expansion joints where indicated. 

c. Other joints as indicated on Drawings. 

2. Joint Sealant:  Silicone, mildew resistant, acid curing, S, NS, 25, NT. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 
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E. Joint-Sealant Application: Concealed mastics. 

1. Joint Locations: 

a. Aluminum thresholds. 

b. Sill plates. 

c. Other joints as indicated on Drawings. 

2. Joint Sealant:  Butyl-rubber based. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

END OF SECTION 
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SECTION 08 03 14 

HISTORIC TREATMENT OF WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes historic treatment of wood doors in the form of the following: 

1. Repairing wood doors and trim. 

2. Replacing wood door leaves and frames. 

3. Reglazing. 

4. Repairing, refinishing, and replacing hardware. 

B. Related Requirements: 

1. Section 01 35 91 "Historic Treatment Procedures." 

1.2 DEFINITIONS 

A. Door: Generally, this term includes door frame, leaves, hardware, side panels or lights, fan light, 

transom, storm doors and screen doors unless otherwise indicated by context. 

B. Exterior Trim: Exterior casing, brick mold, and cornice or drip cap. 

C. Interior Trim: Casing. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review minutes of Preliminary Historic Treatment Conference that pertain to historic 

treatment of wood doors and fire protection. 

2. Review methods and procedures related to historic treatment of wood doors. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include plans, elevations, and sections showing locations and details of each 

new unit and its corresponding door locations in the building on annotated plans and elevations. 

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

A. Historic Treatment Specialist Qualifications: A qualified historic wood door specialist, 

experienced in repairing, refinishing, and replacing wood doors in whole and in part. 

Experience only in fabricating and installing new wood doors is insufficient experience for 

wood-door historic treatment work. 

B. Wood-Repair-Material Manufacturer Qualifications: A firm regularly engaged in producing 

wood consolidant and wood-patching compound that have been used for similar historic wood-

treatment applications with successful results, and with factory-authorized service 

representatives who are available for consultation and Project-site inspection and on-site 

assistance. 

C. Mockups: Prepare mockups of historic treatment repair processes to demonstrate aesthetic 

effects and to set quality standards for materials and execution and for fabrication and 

installation. Prepare mockups so they are as inconspicuous as practicable. 

1. Wood Door Repair: Prepare one entire door unit to serve as mockup to demonstrate 

Samples of each type of repair of wood door members including frame, leaves, glazing, 

and hardware. 

PART 2 - PRODUCTS 

2.1 HISTORIC TREATMENT OF WOOD DOORS, GENERAL 

A. Quality Standard: Comply with applicable requirements in Section 12, "Historic Restoration 

Work," and related requirements in AWI/AWMAC/WI's "Architectural Woodwork Standards" 

for construction, finishes, grades of wood doors, and other requirements unless otherwise 

indicated. 

1. Exception: Industry practices cited in the "Architectural Woodwork Standards," 

Section 12, Article 1.5, "Industry Practices," do not apply to the work of this Section. 

2.2 REPLICATED WOOD DOOR UNITS 

A. Replicated Wood Door Frames and Leaves: Custom-fabricated replacement wood units and 

trim, with operating and latching hardware. 

1. Wood Species:  Match wood species of existing exterior door and frame parts.  

a. Sapele or Spanish Cedar may be used. 

2. Wood Member and Trim Profiles: Match profiles and detail of existing door members 

and trim. 

3. Hardware:  Reuse existing unless otherwise indicated or deemed unusable in which case 

replace hardware that closely matches existing in style.. 

4. Glazing Stops: Provide replacement glazing stops coordinated with glazing system 

indicated. 

5. Weather Stripping: Full-perimeter weather stripping for each exterior door leaf. 
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2.3 WOOD-REPLACEMENT MATERIALS 

A. Wood, General: Clear fine-grained lumber; kiln dried to a moisture content of 6 to 12 percent at 

time of fabrication; free of visible finger joints, blue stain, knots, pitch pockets, and surface 

checks larger than 1/32 inch deep by 2 inches wide. 

1. Species:  Match species of each existing type of wood component or assembly unless 

otherwise indicated. 

2.4 WOOD-REPAIR MATERIALS 

A. Wood Consolidant: Ready-to-use product designed to penetrate, consolidate, and strengthen soft 

fibers of wood materials that have deteriorated because of weathering and decay and designed 

specifically to enhance the bond of wood-patching compound to existing wood. 

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

following: 

a. Abatron, Inc. 

b. Gougeon Brothers, Inc. 

c. Approved equal. 

B. Wood-Patching Compound: Two-part epoxy-resin wood-patching compound; knife-grade 

formulation as recommended in writing by manufacturer for type of wood repair indicated, 

tooling time required for the detail of work, and site conditions. Compound shall be designed 

for filling voids in damaged wood materials that have deteriorated because of weathering and 

decay. Compound shall be capable of filling deep holes and spreading to feather edge. 

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

following: 

a. Abatron, Inc. 

b. Gougeon Brothers, Inc. 

c. Approved equal. 

2.5 GLAZING MATERIALS 

A. Glass: See Section 08 80 00.13 "Restoration Glass and Glazing." 

B. Glazing Systems: 

1. Traditional Glazing Products: Glazing points and oil-based glazing putty or latex glazing 

compound. Tint to required color according to manufacturer's written instructions. 

2. Primers and Cleaners for Glazing: As recommended in writing by glazing material 

manufacturer. 
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2.6 HARDWARE 

A. Primary Door Hardware, General: Provide complete sets of door hardware consisting of hinges, 

pulls, locks, latches, and accessories indicated for each door or required for proper operation. 

Sets shall include replacement hardware to complement repaired and refinished, existing 

hardware. Door hardware shall smoothly operate, tightly close, and securely lock wood doors 

and be sized to accommodate frequency of use, glazing weight, and dimensions. 

B. Replacement Hardware: Replace existing damaged or missing hardware with new hardware. 

C. Material and Design: 

1. Material:  Solid bronze of alloy indicated unless otherwise indicated. 

2. Design:  Match type and appearance of existing hardware. 

D. Hardware Finishes: Comply with BHMA A156.18 for base material and finish requirements 

indicated. 

2.7 WEATHER STRIPPING 

A. Compression-Type Weather Stripping: Compressible weather stripping designed for 

permanently resilient sealing under bumper or wiper action; completely concealed when door is 

closed. 

1. Weather-Stripping Material: Match existing materials and profiles as much as possible 

unless otherwise indicated. 

a. Cellular Elastomeric Gaskets: Preformed; complying with ASTM C509. 

b. Dense Elastomeric Gaskets: Preformed; complying with ASTM C864. 

B. Sliding-Type Weather Stripping: Woven-pile weather stripping of wool, polypropylene, or 

nylon pile and resin-impregnated backing fabric. 

1. Weather Seals: Provide weather stripping with integral barrier fin or fins of semirigid, 

polypropylene sheet or polypropylene-coated material. 

C. Metal Weather Stripping:  Bronze weather stripping; designed either as one piece to seal door at 

head and jambs by door sliding against it or as two pieces that interlock; and completely 

concealed when door is closed. 

2.8 MISCELLANEOUS MATERIALS 

A. Borate Preservative Treatment: Inorganic, borate-based solution, with disodium octaborate 

tetrahydrate as the primary ingredient; manufactured for preserving weathered and decayed 

wood from further damage by decay fungi and wood-boring insects; complying with 

AWPA P5; containing no boric acid. 

B. Cleaning Materials: 
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1. Detergent Solution: Solution prepared by mixing 2 cups of tetrasodium pyrophosphate 

(TSPP), 1/2 cup of laundry detergent that contains no ammonia, 5 quarts of 5 percent 

sodium hypochlorite bleach, and 15 quarts of warm water for each 5 gal. of solution 

required. 

2. Mildewcide: Commercial, proprietary mildewcide or a solution prepared by mixing 1/3 

cup of household detergent that contains no ammonia, 1 quart of 5 percent sodium 

hypochlorite bleach, and 3 quarts of warm water. 

C. Adhesives: Wood adhesives with minimum 15- to 45-minute cure at 70 deg F, in gunnable and 

liquid formulations as recommended in writing by adhesive manufacturer for each type of repair 

and exposure conditions. 

D. Fasteners: Use fastener metals that are noncorrosive and compatible with each material joined. 

1. Match existing fasteners in material and type of fastener unless otherwise indicated. 

2. Use concealed fasteners for interconnecting wood components. 

3. Use concealed fasteners for attaching items to other work unless exposed fasteners are 

unavoidable or the existing fastening method. 

4. For fastening metals, use fasteners of same basic metal as fastened metal unless otherwise 

indicated. 

5. For exposed fasteners, use Phillips-type machine screws of head profile flush with metal 

surface unless otherwise indicated. 

6. Finish exposed fasteners to match finish of metal fastened unless otherwise indicated. 

E. Anchors, Clips, and Accessories: Fabricate anchors, clips, and door accessories of aluminum, 

nonmagnetic stainless steel, or hot-dip zinc-coated steel complying with requirements in 

ASTM B633 for SC 3 (Severe) service condition. 

2.9 WOOD DOOR FINISHES 

A. Unfinished Replacement Units: Provide exposed exterior and interior wood surfaces of 

replacement units unfinished; smooth, filled, and suitably prepared for on-site priming and 

finishing. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean wood doors of mildew, algae, moss, plant material, loose paint, grease, dirt, and other 

debris by scrubbing with bristle brush or sponge and detergent solution. Scrub mildewed areas 

with mildewcide. After cleaning, rinse thoroughly with fresh water. Allow to dry before 

repairing or painting. 

B. Condition replacement wood members and replacement units to prevailing conditions at 

installation areas before installing. 
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3.2 HISTORIC TREATMENT OF WOOD DOORS, GENERAL 

A. General: In treating historic items, disturb them as minimally as possible and as follows: 

1. Stabilize and repair wood doors to reestablish structural integrity and weather resistance 

while maintaining the existing form of each item. 

2. Remove coatings and apply borate preservative treatment before repair.  

3. Repair items in place where possible. 

4. Install temporary protective measures to protect wood door work that is indicated to be 

completed later. 

5. Refinish historic wood windows according to Section 099123 "Interior Painting" unless 

otherwise indicated. 

B. Mechanical Abrasion: Where mechanical abrasion is needed for the work, use only the gentlest 

mechanical methods, such as scraping and natural-fiber bristle brushing, that will not abrade 

wood substrate, reducing clarity of detail. Do not use abrasive methods such as sanding, wire 

brushing, or power tools except as approved by Architect. 

C. Repair and Refinish Existing Hardware: Dismantle door hardware; strip paint, repair, and 

refinish it to match finish Samples; and lubricate moving parts just enough to function 

smoothly. 

D. Repair Wood Doors: Match existing materials and features, retaining as much original material 

as possible to perform repairs. 

1. Unless otherwise indicated, repair wood doors by consolidating, patching, splicing, or 

otherwise reinforcing wood with new wood matching existing wood or with salvaged, 

sound, original wood. 

2. Where indicated, repair wood doors by limited replacement matching existing material. 

E. Replace Wood Units: Where indicated, duplicate and replace units with units made from 

salvaged, sound, original wood or with new wood matching existing wood. Use surviving 

prototypes to create patterns for duplicate replacements. 

F. Protection of Openings: Where doors are indicated for removal, cover resultant openings with 

temporary enclosures so that openings are weathertight during repair period. 

G. Identify removed doors, frames, leaves, and members with numbering system corresponding to 

door locations to ensure reinstallation in same location. 

3.3 WOOD DOOR PATCH-TYPE REPAIR 

A. General: Patch wood members that exhibit depressions, holes, or similar voids and that have 

limited amounts of rotted or decayed wood. 

1. Treat wood members with wood consolidant before applying patching compound. Coat 

wood surfaces by brushing, applying multiple coats until wood is saturated and unable to 

absorb more. Allow treatment to harden before filling void with patching compound. 

2. Remove rotted or decayed wood down to sound wood. 
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B. Apply borate preservative treatment to accessible surfaces either before applying wood 

consolidant or after removing rotted or decayed wood. 

C. Apply wood-patching compound to fill depressions, nicks, cracks, and other voids created by 

removed or missing wood. 

1. Prime patch area with application of wood consolidant or manufacturer's recommended 

primer. 

2. Apply patching compound in layers as recommended in writing by manufacturer until the 

void is completely filled. 

3. Sand patch surface smooth and flush with adjacent wood, without voids in patch material, 

and matching contour of wood member. 

3.4 WOOD DOOR MEMBER-REPLACEMENT REPAIR 

A. General: Replace parts of or entire wood door members at locations where damage is too 

extensive to patch. 

1. Remove broken, rotted, and decayed wood down to sound wood. 

2. Custom fabricate new wood to replace missing wood; either replace entire wood member 

or splice new wood part into existing member. 

3. Secure new wood using finger joints, multiple dowels, or splines with adhesive and 

nailing to ensure maximum structural integrity at each splice. Use only concealed 

fasteners. Fill nail holes and patch surface to match surrounding sound wood. 

B. Apply borate preservative treatment to accessible surfaces after replacements are made. Apply 

treatment liberally by brush to joints, edges, and ends; top, sides, and bottom. 

C. Repair remaining depressions, holes, or similar voids with patch-type repairs. 

D. Glazing: Reglaze units before reinstallation. 

1. Mill new and rout existing glazed members to accommodate new glass thickness. 

2. Provide replacement glazing stops coordinated with glazing system indicated. 

3. Provide glazing stops to match contour of door frames. 

E. Reinstall units removed for repair into original openings. 

F. Weather Stripping: Replace nonfunctioning and install missing weather stripping to ensure full-

perimeter weather stripping for each exterior leaf. 

3.5 GLAZING 

A. Comply with combined written instructions of manufacturers of glass, glazing system, and 

glazing materials, unless more stringent requirements are indicated. 

B. Remove cracked and damaged glass and glazing materials from openings and prepare surfaces 

for reglazing. 
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C. Remove existing glass and glazing where indicated on Drawings, and prepare surfaces for 

reglazing. 

D. Remove glass and glazing from openings and prepare surfaces for reglazing. 

E. Size glass as required by Project conditions to provide necessary bite on glass, minimum edge 

and face clearances, with reasonable tolerances. 

F. Apply primers to joint surfaces where required for adhesion of glazing system, as determined by 

preconstruction testing. 

G. Install setting bead, side beads, and back bead against stop in glazing rabbets before setting 

glass. 

H. Install glass with proper orientation so that coatings, if any, face exterior or interior as required. 

3.6 WOOD DOOR UNIT REPLACEMENT 

A. General: Replace existing wood door frame and door leaf units with new custom-fabricated 

units to match existing at locations indicated on Drawings and where damage is too extensive to 

repair. 

B. Apply borate preservative treatment to accessible surfaces before finishing. Apply treatment 

liberally by brush to joints, edges, and ends; top, sides, and bottom. 

C. Mill glazed members to accommodate glass thickness. Glaze units before installation. 

D. Install units level, plumb, square, true to line, without distortion or impeding movement, 

anchored securely in place to structural support, and in proper relation to wall flashing, trim, 

and other adjacent construction. 

E. Set threshold or sill members in bed of sealant for weathertight construction unless otherwise 

indicated. 

F. Install door units with new anchors into existing openings. 

G. Weather Stripping: Install full-perimeter weather stripping for each operable exterior leaf. 

H. Metal Protection: Separate aluminum and other corrodible surfaces from sources of corrosion or 

electrolytic action at points of contact with other materials. 

I. Disposal of Removed Units: Remove from Owner's property and legally dispose of them unless 

otherwise indicated. 

3.7 WEATHER STRIPPING INSTALLATION 

A. Install weather stripping for tight seal of joints as determined by preconstruction testing and 

demonstrated in mockup. 
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END OF SECTION 
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SECTION 08 03 52 

HISTORIC TREATMENT OF WOOD WINDOWS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes historic treatment of wood windows in the form of the following: 

1. Repairing wood windows and trim. 

2. Replacing wood window frames and sash units. 

3. Reglazing. 

4. Repairing, refinishing, and replacing hardware. 

B. Related Requirements: 

1. Section 01 35 91 "Historic Treatment Procedures" for general historic treatment 

requirements. 

1.2 DEFINITIONS 

A. Window: Includes window frame, sash, hardware, trim, storm window, and exterior and interior 

shutters unless otherwise indicated by context. 

B. Exterior Trim: Exterior casing, brick mold, and cornice or drip cap. 

C. Interior Trim: Casing, stool, and apron. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review minutes of Preliminary Historic Treatment Conference that pertain to historic 

treatment of wood windows and fire protection. 

2. Review methods and procedures related to historic treatment of wood windows. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include plans, elevations, and sections showing locations and details of each 

new unit and its corresponding window locations in the building on annotated plans and 

elevations. 

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

A. Historic Treatment Specialist Qualifications: A qualified historic wood window specialist, 

experienced in repairing, refinishing, and replacing wood windows in whole and in part. 

Experience only in fabricating and installing new wood windows is insufficient experience for 

wood-window historic treatment work. 

B. Wood-Repair-Material Manufacturer Qualifications: A firm regularly engaged in producing 

wood consolidant and wood-patching compound that have been used for similar historic wood-

treatment applications with successful results, and with factory-authorized service 

representatives who are available for consultation and Project-site inspection and on-site 

assistance. 

C. Mockups: Prepare mockups of historic treatment repair processes to demonstrate aesthetic 

effects and to set quality standards for materials and execution and for fabrication and 

installation. Prepare mockups so they are as inconspicuous as practicable. 

1. Wood Window Repair: Prepare one entire window unit to serve as mockup to 

demonstrate samples of each type of repair of wood window members including frame, 

sash, glazing, and hardware. 

PART 2 - PRODUCTS 

2.1 HISTORIC TREATMENT OF WOOD WINDOWS, GENERAL 

A. Quality Standard: Comply with applicable requirements in Section 12, "Historic Restoration 

Work," and related requirements in AWI/AWMAC/WI's "Architectural Woodwork Standards" 

for construction, finishes, grades of wood windows, and other requirements unless otherwise 

indicated. 

1. Exception: Industry practices cited in Section 12, Article 1.5, Industry Practices, of the 

Architectural Woodwork Standards do not apply to the work of this Section. 

2.2 REPLICATED WOOD WINDOW UNITS 

A. Replicated Wood Window Frames and Sash: Custom-fabricated replacement wood units and 

trim, with operating and latching hardware. 

1. Wood Species:  South American mahogany, Spanish cedar, or Sapele, AWI Grade 1, 

quarter sawn. 

a. South American mahogany, Spanish cedar, or Sapele shall be used for exterior of 

windows and door frames.  

b. Northern white Pine, Douglas fir, Sapele, Spanish Cedar,  or South American 

mahogany may be used for interior parts of window frames and trim. 

2. Wood Window Members and Trim: Match profiles and detail of existing window 

members and trim. 

3. Glazing Stops: Provide replacement glazing stops coordinated with glazing system 

indicated. 
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4. Exposed Hardware:  Match existing exposed window hardware. 

5. Weather Stripping: Full-perimeter and meeting rail weather stripping for each operable 

sash. 

2.3 WOOD-REPLACEMENT MATERIALS 

A. Wood, General: Clear fine-grained lumber; kiln dried to a moisture content of 6 to 12 percent at 

time of fabrication; free of visible finger joints, blue stain, knots, pitch pockets, and surface 

checks larger than 1/32 inch deep by 2 inches wide. 

1. Species:  Match species of each existing type of wood component or assembly unless 

otherwise indicated. 

2.4 WOOD-REPAIR MATERIALS 

A. Wood Consolidant: Ready-to-use product designed to penetrate, consolidate, and strengthen soft 

fibers of wood materials that have deteriorated due to weathering and decay and designed 

specifically to enhance the bond of wood-patching compound to existing wood. 

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

following: 

a. Abatron, Inc. 

b. Gougeon Brothers, Inc. 

c. Approved equal. 

B. Wood-Patching Compound: Two-part epoxy-resin wood-patching compound; knife-grade 

formulation as recommended in writing by manufacturer for type of wood repair indicated, 

tooling time required for the detail of work, and site conditions. Compound shall be designed 

for filling voids in damaged wood materials that have deteriorated due to weathering and decay. 

Compound shall be capable of filling deep holes and spreading to feather edge. 

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

following: 

a. Abatron, Inc. 

b. Gougeon Brothers, Inc. 

c. Approved Equal. 

2.5 GLAZING MATERIALS 

A. Glass:  See Section 08 80 00.13 " Restoration Glass and Glazing.". 

B. Glazing Systems: 

1. Traditional Glazing Products: Glazing points and oil-based glazing putty or latex glazing 

compound. Tint to required color according to manufacturer's written instructions. 
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2. Primers and Cleaners for Glazing: As recommended in writing by glazing material 

manufacturer. 

2.6 HARDWARE 

A. Window Hardware: Provide complete sets of window hardware consisting of sash balances, 

hinges, pulls, latches, and accessories indicated for each window or required for proper 

operation. Sets shall include replacement hardware to complement repaired and refinished, 

existing hardware. Window hardware shall smoothly operate, tightly close, and securely lock 

wood windows and be sized to accommodate sash or ventilator weight and dimensions. 

B. Replacement Hardware: Replace existing damaged or missing hardware with new hardware. 

C. Material and Design: 

1. Material:  Solid bronze of alloy indicated unless otherwise indicated. 

2. Design:  Match type and appearance of existing hardware. 

3. Spring Sash-Balance: Concealed spiral-tube type; size and capacity to hold sash 

stationary at any open position. Ultra-lift Spiral Balance as made by Caldwell 

Manufacturing Company or similar as approved by architect. 

4. Sash chains: Solid brass. 

D. Hardware Finishes: Comply with BHMA A156.18 for base material and finish requirements 

indicated. 

2.7 WEATHER STRIPPING 

A. Metal Weather Stripping:  Bronze weather stripping; designed either as one piece to seal by 

sliding into a groove in the sash or as two pieces that interlock; and completely concealed when 

window is closed. 

2.8 MISCELLANEOUS MATERIALS 

A. Borate Preservative Treatment: Inorganic, borate-based solution, with disodium octaborate 

tetrahydrate as the primary ingredient; manufactured for preserving weathered and decayed 

wood from further damage by decay fungi and wood-boring insects; complying with 

AWPA P5; containing no boric acid. 

B. Cleaning Materials: 

1. Detergent Solution: Solution prepared by mixing 2 cups of tetrasodium pyrophosphate 

(TSPP), 1/2 cup of laundry detergent that contains no ammonia, 5 quarts of 5 percent 

sodium hypochlorite bleach, and 15 quarts of warm water for each 5 gal. of solution 

required. 

2. Mildewcide: Commercial, proprietary mildewcide or a solution prepared by mixing 1/3 

cup of household detergent that contains no ammonia, 1 quart of 5 percent sodium 

hypochlorite bleach, and 3 quarts of warm water. 
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C. Adhesives: Wood adhesives for exterior exposure, with minimum 15- to 45-minute cure at 70 

deg F, in gunnable and liquid formulations as recommended in writing by adhesive 

manufacturer for each type of repair. 

D. Fasteners: Use fastener metals that are noncorrosive and compatible with each material joined. 

1. Match existing fasteners in material and type of fastener unless otherwise indicated. 

2. Use concealed fasteners for interconnecting wood components. 

3. Use concealed fasteners for attaching items to other work unless exposed fasteners are 

unavoidable or the existing fastening method. 

4. For fastening metals, use fasteners of same basic metal as fastened metal unless otherwise 

indicated. 

5. For exposed fasteners, use Phillips-type machine screws of head profile flush with metal 

surface unless otherwise indicated. 

6. Finish exposed fasteners to match finish of metal fastened unless otherwise indicated. 

E. Anchors, Clips, and Accessories: Fabricate anchors, clips, and window accessories of 

aluminum, nonmagnetic stainless steel, or hot-dip zinc-coated steel complying with 

requirements in ASTM B633 for SC 3 (Severe) service condition. 

2.9 WOOD WINDOW FINISHES 

A. Factory/Shop-Primed Replacement Units:  High quality alkyd based, exterior primer, prime coat 

on exposed exterior and interior wood surfaces; compatible with indicated finish coating. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean wood windows of mildew, algae, moss, plant material, loose paint, grease, dirt, and other 

debris by scrubbing with bristle brush or sponge and detergent solution. Scrub mildewed areas 

with mildewcide. After cleaning, rinse thoroughly with fresh water. Allow to dry before 

repairing or painting. 

B. Condition replacement wood members and replacement units to prevailing conditions at 

installation areas before installing. 

3.2 HISTORIC TREATMENT OF WOOD WINDOWS, GENERAL 

A. General: In treating historic items, disturb them as minimally as possible and as follows: 

1. Stabilize and repair wood windows to reestablish structural integrity and weather 

resistance while maintaining the existing form of each item. 

2. Remove coatings and apply borate preservative treatment before repair.  

3. Repair items in place where possible. 
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4. Install temporary protective measures to protect wood window work that is indicated to 

be completed later. 

5. Refinish historic wood windows according to Section 09 91 23 "Interior Painting" and 

Section 09 91 13 "Exterior Painting" unless otherwise indicated. 

B. Mechanical Abrasion: Where mechanical abrasion is needed for the work, use only the gentlest 

mechanical methods, such as scraping and natural-fiber bristle brushing, that will not abrade 

wood substrate, reducing clarity of detail. Do not use abrasive methods such as sanding, wire 

brushing, or power tools except as approved by Architect. 

C. Repair and Refinish Existing Hardware: Dismantle window hardware; strip paint, repair, and 

refinish it to match finish samples; and lubricate moving parts just enough to function smoothly. 

D. Repair Wood Windows: Match existing materials and features, retaining as much original 

material as possible to perform repairs. 

1. Unless otherwise indicated, repair wood windows by consolidating, patching, splicing, or 

otherwise reinforcing wood with new wood matching existing wood or with salvaged, 

sound, original wood. 

2. Where indicated, repair wood windows by limited replacement matching existing 

material. 

3. Sash Balance: Replace sash balances to function according to type as specified in 

"Hardware" Article" above. 

E. Replace Wood Units: Where indicated, duplicate and replace units with units made from 

salvaged, sound, original wood or with new wood matching existing wood. Use surviving 

prototypes to create patterns for duplicate replacements. 

F. Protection of Openings: Where sash or windows are indicated for removal, cover resultant 

openings with temporary enclosures so that openings are weathertight during repair period. 

G. Identify removed windows, frames, sash, and members with numbering system corresponding 

to window locations to ensure reinstallation in same location. 

3.3 WOOD WINDOW PATCH-TYPE REPAIR 

A. General: Patch wood members that exhibit depressions, holes, or similar voids, and that have 

limited amounts of rotted or decayed wood. 

1. Treat wood members with wood consolidant before applying patching compound. Coat 

wood surfaces by brushing, applying multiple coats until wood is saturated and unable to 

absorb more. Allow treatment to harden before filling void with patching compound. 

2. Remove rotted or decayed wood down to sound wood. 

B. Apply borate preservative treatment to accessible surfaces either before applying wood 

consolidant or after removing rotted or decayed wood. 

C. Apply wood-patching compound to fill depressions, nicks, cracks, and other voids created by 

removed or missing wood. 
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1. Prime patch area with application of wood consolidant or manufacturer's recommended 

primer. 

2. Apply patching compound in layers as recommended in writing by manufacturer until the 

void is completely filled. 

3. Sand patch surface smooth and flush with adjacent wood, without voids in patch material, 

and matching contour of wood member. 

3.4 WOOD WINDOW MEMBER-REPLACEMENT REPAIR 

A. General: Replace parts of or entire wood window members at locations indicated on Drawings 

and where damage is too extensive to patch. 

1. Remove broken, rotted, and decayed wood down to sound wood. 

2. Custom fabricate new wood to replace missing wood; either replace entire wood member 

or splice new wood part into existing member. 

3. Secure new wood using finger joints, multiple dowels, or splines with adhesive and 

nailing to ensure maximum structural integrity at each splice. Use only concealed 

fasteners. Fill nail holes and patch surface to match surrounding sound wood. 

B. Apply borate preservative treatment to accessible surfaces after replacements are made. Apply 

treatment liberally by brush to joints, edges, and ends; top, sides, and bottom. 

C. Repair remaining depressions, holes, or similar voids with patch-type repairs. 

D. Glazing: Reglaze units before reinstallation. 

1. Mill new and rout existing glazed members to accommodate new glass thickness. 

2. Provide replacement glazing stops coordinated with glazing system indicated. 

3. Provide glazing stops to match contour of sash frames. 

E. Reinstall units removed for repair into original openings. 

F. Weather Stripping: Replace nonfunctioning and install missing weather stripping to ensure full-

perimeter and meeting rail weather stripping for each operable sash. 

3.5 GLAZING 

A. Comply with combined written instructions of manufacturers of glass, glazing systems, and 

glazing materials, unless more stringent requirements are indicated. 

B. Remove cracked and damaged glass and glazing materials from openings and prepare surfaces 

for reglazing. 

C. Remove glass and glazing from openings and prepare surfaces for reglazing. 

D. Size glass as required by Project conditions to provide necessary bite on glass, minimum edge 

and face clearances, with reasonable tolerances. 
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E. Apply primers to joint surfaces where required for adhesion of glazing system, as determined by 

preconstruction testing. 

F. Install setting bead, side beads, and back bead against stop in glazing rabbets before setting 

glass. 

G. Install glass with proper orientation so that coatings, if any, face exterior or interior as required. 

H. Disposal of Broken Removed Glass: Remove from Owner's property and legally dispose of it 

unless otherwise indicated. 

3.6 WOOD WINDOW UNIT REPLACEMENT 

A. General: Replace existing wood window frame, sash and shutter units with new custom-

fabricated units to match existing at locations indicated on Drawings where damage is too 

extensive to repair. 

B. Apply borate preservative treatment to accessible surfaces before finishing. Apply treatment 

liberally by brush to joints, edges, and ends; top, sides, and bottom. 

C. Mill glazed members to accommodate glass thickness. Glaze units before installation. 

D. Install units level, plumb, square, true to line, without distortion or impeding movement; 

anchored securely in place to structural support; and in proper relation to wall flashing, trim, 

and other adjacent construction. 

E. Set sill members in bed of sealant for weathertight construction unless otherwise indicated. 

F. Install window units with new anchors into existing openings. 

G. Weather Stripping: Install full-perimeter and meeting rail weather stripping for each operable 

sash. 

H. Metal Protection: Separate aluminum and other corrodible surfaces from sources of corrosion or 

electrolytic action at points of contact with other materials. 

I. Disposal of Removed Units: Remove from Owner's property and legally dispose of them unless 

otherwise indicated. 

3.7 WEATHER STRIPPING INSTALLATION 

A. Install weather stripping for tight seal of joints as determined by preconstruction testing and 

demonstrated in mockup. 

END OF SECTION 
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SECTION 08 11 00 

STEEL 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 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Steel doors. 

2. Steel door frames. 

B. Related Sections include the following: 

1. Division 8 Section "Door Hardware" for door hardware. 

2. Division 9 Section "Exterior Painting" and “Interior Painting” for field painting factory-

primed doors and frames. 

1.3 DEFINITIONS 

A. Steel Sheet Thicknesses:  Thickness dimensions, including those referenced in ANSI A250.8, are 

minimums as defined in referenced ASTM standards for both uncoated steel sheet and the 

uncoated base metal of metallic-coated steel sheets. 

1.4 SUBMITTALS 

A. Product Data:  For each type of door and frame indicated, include door designation, type, level 

and model, material description, core description, construction details, label compliance, sound 

and fire-resistance ratings, and finishes. 

B. Shop Drawings:  Show the following: 

1. Elevations of each door design. 

2. Details of doors including vertical and horizontal edge details. 

3. Frame details for each frame type including dimensioned profiles. 

4. Details and locations of reinforcement and preparations for hardware. 

5. Details of each different wall opening condition. 

6. Details of anchorages, accessories, joints, and connections. 

C. Door Schedule:  Use same reference designations indicated on Drawings in preparing schedule 

for doors and frames. 
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1.5 QUALITY ASSURANCE 

A. Steel Door and Frame Standard:  Comply with ANSI A 250.8, unless more stringent 

requirements are indicated. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver doors and frames cardboard-wrapped or crated to provide protection during transit and 

job storage.  Provide additional protection to prevent damage to finish of factory-finished doors 

and frames. 

B. Inspect doors and frames on delivery for damage, and notify shipper and supplier if damage is 

found.  Minor damages may be repaired provided refinished items match new work and are 

acceptable to Architect.  Remove and replace damaged items that cannot be repaired as directed. 

C. Store doors and frames at building site under cover.  Place units on minimum 4-inch- (100-mm-) 

high wood blocking.  Avoid using nonvented plastic or canvas shelters that could create a 

humidity chamber.  If door packaging becomes wet, remove cartons immediately.  Provide 

minimum 1/4-inch (6-mm) spaces between stacked doors to permit air circulation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

following: 

1. Steel Doors and Frames: 

a. Amweld Building Products, Inc. 

b. Benchmark Commercial Doors; a division of General Products Co., Inc. 

c. Ceco Door Products; a United Dominion Company. 

d. Curries Company. 

e. Kewanee Corporation (The). 

f. Pioneer Industries Inc. 

g. Republic Builders Products. 

h. Steelcraft; a division of Ingersoll-Rand. 

2.2 MATERIALS 

A. Hot-Rolled Steel Sheets:  ASTM A 569/A 569M, Commercial Steel (CS), Type B; free of scale, 

pitting, or surface defects; pickled and oiled. 

B. Cold-Rolled Steel Sheets:  ASTM A 366/A 366M, Commercial Steel (CS), or 

ASTM A 620/A 620M, Drawing Steel (DS), Type B; stretcher-leveled standard of flatness. 
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C. Metallic-Coated Steel Sheets:  ASTM A 653/A 653M, Commercial Steel (CS), Type B, with an 

A40 (ZF120) zinc-iron-alloy (galvannealed) coating; stretcher-leveled standard of flatness. 

D. Electrolytic Zinc-Coated Steel Sheet:  ASTM A 591/A 591M, Commercial Steel (CS), Class B 

coating; mill phosphatized; suitable for unexposed applications; stretcher-leveled standard of 

flatness where used for face sheets. 

2.3 DOORS 

A. General:  Provide doors of sizes, thicknesses, and designs indicated. 

B. Interior Doors:  Provide doors complying with requirements indicated below by referencing 

ANSI 250.8 for level and model and ANSI A250.4 for physical-endurance level: 

1. Level 2 and Physical Performance Level B (Heavy Duty), Model  2 (Seamless). 

2.4 FRAMES 

A. General:  Provide steel frames for doors, transoms, sidelights, borrowed lights, and other 

openings that comply with ANSI A250.8 and with details indicated for type and profile.  Conceal 

fastenings, unless otherwise indicated. 

B. Frames of 0.053-inch- (1.3-mm-) thick steel sheet for: 

1. Level 2 steel doors. 

C. Door Silencers:  Except on weather-stripped frames, fabricate stops to receive three silencers on 

strike jambs of single-door frames and two silencers on heads of double-door frames. 

D. Supports and Anchors:  Fabricated from not less than 0.042-inch- (1.0-mm-) thick, electrolytic 

zinc-coated or metallic-coated steel sheet. 

1. Wall Anchors in Masonry Construction:  0.177-inch- (4.5-mm-) diameter, steel wire 

complying with ASTM A 510 (ASTM A 510M) may be used in place of steel sheet. 

E. Inserts, Bolts, and Fasteners:  Manufacturer's standard units.  Where zinc-coated items are to be 

built into exterior walls, comply with ASTM A 153/A 153M, Class C or D as applicable. 

2.5 FABRICATION 

A. General:  Fabricate steel door and frame units to comply with ANSI A250.8 and to be rigid, neat 

in appearance, and free from defects including warp and buckle.  Where practical, fit and 

assemble units in manufacturer's plant.  Clearly identify work that cannot be permanently factory 

assembled before shipment, to assure proper assembly at Project site. 

B. Interior Door Faces:  Fabricate exposed faces of doors and panels, including stiles and rails of 

nonflush units, from the following material: 
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1. Cold-rolled steel sheet. 

2. Core Construction:  Manufacturer's standard core construction that produces a door 

complying with SDI standards. 

C. Clearances for Non-Fire-Rated Doors:  Not more than 1/8 inch (3.2 mm) at jambs and heads, 

except not more than 1/4 inch (6.4 mm) between pairs of doors.  Not more than 3/4 inch (19 mm) 

at bottom. 

D. Single-Acting, Door-Edge Profile: Beveled edge. 

E. Tolerances:  Comply with SDI 117, "Manufacturing Tolerances for Standard Steel Doors and 

Frames." 

F. Fabricate concealed stiffeners, reinforcement, edge channels, louvers, and moldings from either 

cold- or hot-rolled steel sheet. 

G. Exposed Fasteners:  Unless otherwise indicated, provide countersunk flat or oval heads for 

exposed screws and bolts. 

H. Thermal-Rated (Insulating) Assemblies:  At exterior locations and elsewhere as shown or 

scheduled, provide doors fabricated as thermal-insulating door and frame assemblies and tested 

according to ASTM C 236 or ASTM C 976 on fully operable door assemblies. 

1. Unless otherwise indicated, provide thermal-rated assemblies with U-value of 0.41 Btu/sq. 

ft. x h x deg F (2.33 W/sq. m x K) or better. 

I. Hardware Preparation:  Prepare doors and frames to receive mortised and concealed hardware 

according to final door hardware schedule and templates provided by hardware supplier.  

Comply with applicable requirements in ANSI A250.6 and ANSI A115 Series specifications for 

door and frame preparation for hardware. 

J. Frame Construction:  Fabricate frames to shape shown. 

1. Fabricate frames with mitered or coped and continuously welded corners and seamless face 

joints. 

2. Provide welded frames with temporary spreader bars. 

K. Reinforce doors and frames to receive surface-applied hardware.  Drilling and tapping for 

surface-applied hardware may be done at Project site. 

L. Locate hardware as indicated on Shop Drawings or, if not indicated, according to ANSI A250.8. 

2.6 FINISHES 

A. Prime Finish:  Manufacturer's standard, factory-applied coat of rust-inhibiting primer complying 

with ANSI A250.10 for acceptance criteria. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Install steel doors, frames, and accessories according to Shop Drawings, manufacturer's 

data, and as specified. 

B. Placing Frames:  Comply with provisions in SDI 105, unless otherwise indicated.  Set frames 

accurately in position, plumbed, aligned, and braced securely until permanent anchors are set.  

After wall construction is completed, remove temporary braces and spreaders, leaving surfaces 

smooth and undamaged. 

1. Except for frames located in existing walls or partitions, place frames before construction 

of enclosing walls and ceilings. 

2. In metal-stud partitions, provide at least three wall anchors per jamb; install adjacent to 

hinge location on hinge jamb and at corresponding heights on strike jamb.  Attach wall 

anchors to studs with screws. 

C. Door Installation:  Comply with ANSI A250.8.  Fit hollow-metal doors accurately in frames, 

within clearances specified in ANSI A250.8.  Shim as necessary to comply with SDI 122 and 

ANSI/DHI A115.1G. 

3.2 ADJUSTING AND CLEANING 

A. Prime-Coat Touchup:  Immediately after installation, sand smooth any rusted or damaged areas 

of prime coat and apply touch up of compatible air-drying primer. 

B. Protection Removal:  Immediately before final inspection, remove protective wrappings from 

doors and frames. 

 

 

END OF SECTION 
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SECTION 08 14 33 

STILE AND RAIL WOOD DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section Includes: 

1. Exterior stile and rail wood doors. 

2. Interior stile and rail wood doors. 

3. Priming and finishing stile and rail wood doors. 

4. Fitting stile and rail wood doors to frames and machining for hardware. 

B. Related Sections: 

1. Division 08 Section "Historic Treatment of Wood Doors" for requirements for custom 

replicated panel doors.   

1.3 SUBMITTALS 

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

1. Include details of construction and glazing. 

B. Shop Drawings:  For stile and rail wood doors.  Indicate location, size, and hand of each door; 

elevation of each kind of door; construction details not covered in Product Data, including those 

for stiles, rails, panels, and moldings (sticking); and other pertinent data, including the 

following: 

1. Locations and dimensions of mortises and holes for hardware. 

C. Product Certificates:  For each type of door, from manufacturer. 

D. Warranty:  Sample of special warranty. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer that is certified for chain of custody by 

an FSC-accredited certification body. 
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B. Source Limitations:  Obtain stile and rail wood doors from single manufacturer. 

C. Source Limitations:  Provide custom stile and rail wood doors finished in same shop as work in 

Division 06 Section "Interior Architectural Woodwork." 

D. Safety Glass:  Provide products complying with testing requirements in 16 CFR 1201, for 

Category II materials, unless those of Category I are expressly indicated and permitted. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Comply with manufacturer's written instructions and requirements of quality standard 

referenced in Part 2. 

B. Package doors individually in opaque plastic bags or cardboard cartons. 

C. Mark each door on top and bottom edge with opening number used on Shop Drawings. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install doors until spaces are enclosed and 

weathertight, wet work in spaces is complete and dry, and temporary HVAC system is operating 

and maintaining ambient temperature and humidity conditions at occupancy levels during the 

remainder of the construction period. 

1.7 WARRANTY 

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

replace doors that fail in materials or workmanship, or have warped (bow, cup, or twist) more 

than 1/4 inch (6.4 mm) in a 42-by-84-inch (1067-by-2134-mm) section. 

1. Warranty shall also include installation and finishing that may be required due to repair 

or replacement of defective doors. 

2. Warranty shall be in effect during the following period of time from date of Substantial 

Completion: 

a. Exterior Doors:  Two years. 

b. Interior Doors:  Five years. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Use only materials that comply with referenced standards and other requirements 

specified. 
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1. Assemble exterior doors, including components, with wet-use adhesives complying with 

ASTM D 5572 for finger joints and with ASTM D 5751 for joints other than finger 

joints. 

2. Assemble interior doors, frames, including components, with either dry-use or wet-use 

adhesives complying with ASTM D 5572 for finger joints and with ASTM D 5751 for 

joints other than finger joints. 

B. Low-Emitting Materials:  Provide doors made with adhesives and composite wood products that 

do not contain urea-formaldehyde resins. 

C. Panel Products:  Any of the following: 

1. Particleboard made from wood particles, with binder containing no urea-formaldehyde 

resin, complying with ANSI A208.1, Grade M-2. 

2. Medium-density fiberboard made from wood fiber, with binder containing no urea-

formaldehyde resin, complying with ANSI A208.2, Grade 130. 

3. Hardboard, complying with AHA A135.4. 

4. Veneer core plywood, made with adhesive containing no urea-formaldehyde resin. 

2.2 EXTERIOR STILE AND RAIL WOOD DOORS 

A. Exterior Stile and Rail Wood Doors:  Stock exterior doors complying with WDMA I.S.6, 

"Industry Standard for Wood Stile and Rail Doors," and with other requirements specified. 

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

following: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide Simpson 

Door Company French (SG) 1515 or comparable product by one of the following: 

a. Belentry Doors LLC. 

b. International Door and Latch. 

c. Jeld-Wen, Inc. 

d. Karona, Inc. 

e. McPhillips Manufacturing Company. 

f. QSM Doors, Inc. 

g. Simpson Door Company. 

3. Finish and Grade:  Opaque and Standard. 

4. Wood Species:  Idaho white, lodgepole, ponderosa, or sugar pine. 

5. Stile and Rail Construction:  Edge-glued solid lumber. 

6. Molding Profile (Sticking):  Manufacturer's standard. 

7. Glass:  Uncoated, clear, laminated glass made from two lites of 3.0-mm-thick annealed 

glass 

8. WDMA Design Group:  1-3/4 Front Entrance Doors (Exterior). 

9. Mark, label, or otherwise identify stile and rail wood doors as complying with 

WDMA I.S.6 and grade specified.  Include panel design number if applicable. 
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2.3 INTERIOR STILE AND RAIL WOOD DOORS 

A. Interior Stile and Rail Wood Doors:  Stock interior doors complying with WDMA I.S.6, 

"Industry Standard for Wood Stile and Rail Doors," and with other requirements specified. 

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

following: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide Simpson 

Door Company Interior No. 66 or comparable product by one of the following: 

a. Belentry Doors LLC. 

b. International Door and Latch. 

c. Jeld-Wen, Inc. 

d. Karona, Inc. 

e. McPhillips Manufacturing Company. 

f. QSM Doors, Inc. 

g. Simpson Door Company. 

3. Finish and Grade: Opaque and Standard. 

4. Wood Species:  Idaho white, lodgepole, ponderosa, or sugar pine. 

5. Stile and Rail Construction:  Edge-glued solid lumber. 

6. Raised-Panel Construction:  Edge-glued solid lumber. 

7. Flat-Panel Construction:  Veneered panel product. 

8. Raised-Panel Thickness:  Manufacturer's standard, but not less than that required by 

WDMA I.S.6 for design group indicated. 

9. Molding Profile (Sticking):  Manufacturer's standard. 

10. WDMA Design Group:  1-3/8 Interior Panel Doors. 

11. Mark, label, or otherwise identify stile and rail wood doors as complying with 

WDMA I.S.6 and grade specified.  Include panel design number if applicable. 

2.4 STILE AND RAIL WOOD DOOR FABRICATION 

A. Fabricate stile and rail wood doors in sizes indicated for field fitting. 

B. Factory fit doors to suit frame-opening sizes indicated, with the following uniform clearances 

and bevels unless otherwise indicated: 

1. Clearances:  Provide 1/8 inch (3 mm) at heads, jambs, and between pairs of doors.  

Provide 1/2 inch (13 mm) from bottom of door to top of decorative floor finish or 

covering.  Where threshold is shown or scheduled, provide not more than 3/8 inch (10 

mm) from bottom of door to top of threshold. 

2. Bevel non-fire-rated doors 1/8 inch in 2 inches (3-1/2 degrees) at lock and hinge edges. 

C. Factory machine doors for hardware that is not surface applied.  Locate hardware to comply 

with DHI-WDHS-3.  Comply with final hardware schedules, door frame Shop Drawings, 

DHI A115-W Series standards, and hardware templates. 
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1. Coordinate measurements of hardware mortises in metal frames to verify dimensions and 

alignment before factory machining. 

D. Glazed Openings:  Trim openings indicated for glazing with solid wood moldings, with one side 

removable.  Miter wood moldings at corner joints. 

E. Exterior Doors:  Factory treat exterior doors after fabrication with water-repellent preservative 

to comply with WDMA I.S.4.  Flash top of outswinging doors with manufacturer's standard 

metal flashing. 

2.5 SHOP PRIMING 

A. Doors for Opaque Finish:  Shop prime doors with one coat of wood primer specified in 

Division 09 Sections "Exterior Painting and Interior Painting." Seal all four edges, edges of 

cutouts, and mortises with primer. 

2.6 FINISHING 

A. Finish wood doors at woodworking shop. 

B. For doors indicated to be shop finished, comply with AWI's "Architectural Woodwork Quality 

Standards," and with other requirements specified. 

1. Finish faces and all four edges of doors, including mortises and cutouts.   

C. Opaque Finish: 

1. Grade:  Custom. 

2. Color:  Match Architect's sample. 

3. Sheen:  Semigloss. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and substrates, with Installer present, for suitable conditions where wood stile 

and rail doors will be installed. 

1. Verify that installed frames comply with indicated requirements for type, size, location, 

and swing characteristics and have been installed with level heads and plumb jambs. 

2. Reject doors with defects. 

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

A. Install fire-rated wood door frames level, plumb, true, and aligned with adjacent materials.  Use 

concealed shims where necessary for alignment. 

1. Countersink fasteners, fill surface flush, and sand smooth. 

B. Hardware:  For installation, see Division 08 Section "Door Hardware." 

C. Install wood doors to comply with manufacturer's written instructions, AWI's "Architectural 

Woodwork Quality Standards," and other requirements specified. 

1. Provide WI-Certified Compliance Certificate for Installation. 

D. Field-Fitted Doors:  Align and fit doors in frames with uniform clearances and bevels as 

indicated below; do not trim stiles and rails in excess of limits set by manufacturer or permitted 

with fire-rated doors.  Machine doors for hardware.  Seal cut surfaces after fitting and 

machining. 

1. Clearances:  Provide 1/8 inch (3 mm) at heads, jambs, and between pairs of doors.  

Provide 1/4 inch (6 mm) from bottom of door to top of decorative floor finish or 

covering.  Where threshold is shown or scheduled, provide 1/4 inch (6 mm) from bottom 

of door to top of threshold. 

a. Comply with NFPA 80 for fire-rated doors. 

2. Bevel non-fire-rated doors 1/8 inch in 2 inches (3-1/2 degrees) at lock and hinge edges. 

E. Shop-Finished Doors:  Restore finish before installation if fitting or machining is required at 

Project site. 

3.3 ADJUSTING 

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

B. Finished Doors:  Replace doors that are damaged or do not comply with requirements.  Doors 

may be repaired or refinished if Work complies with requirements and shows no evidence of 

repair or refinishing. 
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SECTION 08 71 12 

DOOR HARDWARE-INTERIOR 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Mechanical door hardware for the following: 

a. Swinging doors. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

B. Keying Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product in each finish specified. 

C. Door hardware schedule. 

D. Keying schedule. 

1.4 INFORMATIONAL SUBMITTALS 

A. Sample warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Supplier of products and an employer of workers trained and approved 

by product manufacturers and of an Architectural Hardware Consultant who is available during 

the course of the Work to consult Contractor, Architect, and Owner about door hardware and 

keying. 
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1. Scheduling Responsibility: Preparation of door hardware and keying schedule. 

2. Engineering Responsibility: Preparation of data for electrified door hardware, including 

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

units in assemblies similar to those indicated for this Project. 

B. Architectural Hardware Consultant Qualifications: A person who is experienced in providing 

consulting services for door hardware installations that are comparable in material, design, and 

extent to that indicated for this Project and who is currently certified by DHI as an Architectural 

Hardware Consultant (AHC). 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Means of Egress Doors: Latches do not require more than 15 lbf to release the latch. Locks do 

not require use of a key, tool, or special knowledge for operation. 

B. Accessibility Requirements: For door hardware on doors in an accessible route, comply with 

ICC A117.1. 

2.2 HINGES 

A. Hinges: BHMA A156.1. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 

a. House of Antique Hardware 

b. Van Dyke’s Restorers 

c. Stanley Commercial Hardware; a division of Stanley Security Solutions. 

B. Antifriction-Bearing Hinges: 

1. Mounting:  Full mortise (butts). 

2. Bearing Material:  Manufacturer's standard antifriction bearing. 

3. Grade:  1 (heavy weight). 

4. Base and Pin Metal: 

a. Interior Hinges:  Brass with stainless steel pin body and brass protruding heads. 

b. Hinges for Fire-Rated Assemblies:  Stainless steel with stainless steel pin. 

5. Pins:  Non-rising loose unless otherwise indicated. 

6. Tips:  Flat button. 

7. Corners:  Square. 

8. Features:  Raised barrel. 
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2.3 MECHANICAL LOCKS AND LATCHES 

A. Manufacturer: House of Antique Hardware (HAH). Subject to compliance with requirements, 

available manufacturers offering products that may be incorporated into the Work include, but 

are not limited to the following: 

1. Van Dykes Restorers. 

2. Rejuvenation Hardware 

3. Approved equal. 

B. Lock Types: 

1. Replacement Surface Mounted Box-Type Locksets at Existing and New 1” Thick Doors: 

Cast Iron Vertical Rim Lock, 2 ¼” backset, HAH #R-01SE-1023V-AI.  

2. Locksets at New 1 3/8” Thick Doors (Other than Rest Rooms): Standard Mortise Lock, 2 

1/4” backset, HAH #R-01nw-701031-ABH. 

3. Locksets at New 1 3/8” Thick Rest Room Doors: Reproduction Privacy Mortise Lock 

with Thumbturn, 2 1/2” backset, HAH #R-01BM-8919-ABH. 

4. Latchsets at 1 3/4” Thick Smoke Doors 100A and 208A: Mortise Latchsets similar to 

Standard Mortise Lock, 2 1/4” backset, HAH #R-01nw-701031-ABH. 

C. Lock and Accessory Finish: HAH Antique-By-Hand (ABH) or Antique Brass, unless otherwise 

noted. 

D. Lock Functions: As indicated in door hardware schedule on Drawings. 

E. Lock Throw: Comply with testing requirements for length of bolts required for labeled fire 

doors, and as follows: 

1. Bored Locks: Minimum 1/2-inch latchbolt throw. 

2. Mortise Locks: Minimum 3/4-inch latchbolt throw. 

3. Deadbolts: Minimum 1.25-inch bolt throw. 

F. Lock Backset: 2-1/4 inches unless otherwise indicated. 

G. Lock Trim: 

1. Escutcheons:  Back Plate, 8”x 2 1/2”, Stamped-Brass, House of Antique Hardware 

(HAH),  Style-New York Door Plate. Design to match lockset/latchset function.   

2. Levers:  Solid Brass, ADA compliant, Design as selected by the Architect. 

3. Dummy Trim: Match lever lock trim and escutcheons. 

H. Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt complying with 

requirements indicated for applicable lock or latch and with strike box and curved lip extended 

to protect frame; finished to match lock or latch. 

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. 
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3. Aluminum-Frame Strike Box: Manufacturer's special strike box fabricated for aluminum 

framing. 

4. Rabbet Front and Strike: Provide on locksets for rabbeted meeting stiles.Series 4000 

locks are installed in round, bored openings in edge and face of door. 

2.4 AUXILIARY LOCKS 

A. Bored Auxiliary Locks: BHMA A156.36:  Grade 1; with strike that suits frame. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 

a. Allegion plc. 

b. SARGENT Manufacturing Company; ASSA ABLOY. 

c. Yale Security Inc; an ASSA ABLOY Group company. 

2. Backset:  2-3/4 inches. 

3. Material:  Brass. 

4. Deadlocks: Deadbolt operated by key either side. 

2.5 LOCK CYLINDERS 

A. Lock Cylinders: Tumbler type, constructed from brass or bronze, stainless steel, or nickel silver. 

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

following: 

a. Best Access Systems; Stanley Security Solutions, Inc. 

B. Standard Lock Cylinders: BHMA A156.5; Grade 1 permanent cores; face finished to match 

lockset. 

1. Core Type:  Interchangeable. 

2. Number of Pins:  Seven. 

3. Lock Type:  Bored-lock type. 

C. Construction Master Keys: Provide cylinders with feature that permits voiding of construction 

keys without cylinder removal. Provide 10 construction master keys. 

D. Construction Cores: Provide construction cores that are replaceable by permanent cores. 

Provide 10 construction master keys. 

2.6 KEYING 

A. Keying System: Factory registered, complying with guidelines in BHMA A156.28, appendix. 

Provide one extra key blank for each lock. Incorporate decisions made in keying conference. 
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1. Master Key System: Change keys and a master key operate cylinders. 

a. Provide three cylinder change keys and five master keys. 

B. Keys:  Nickel silver. 

1. Stamping: Permanently inscribe each key with a visual key control number and include 

the following notation: 

a. Notation:  Information to be furnished by Owner. 

2.7 THRESHOLDS 

A. Thresholds: BHMA A156.21; fabricated to full width of opening indicated. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 

a. Hager Companies. 

b. National Guard Products, Inc. 

c. Pemko; an ASSA ABLOY Group Company. 

d. Reese Enterprises, Inc. 

B. Saddle Thresholds: 

1. Type:  Smooth top. 

2. Base Metal:  Extruded bronze. 

3. Provide at Doors: 100A and 208A 

2.8 AUXILIARY DOOR HARDWARE 

A. Auxiliary Hardware: BHMA A156.16. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 

a. Allegion plc. 

b. Hager Companies. 

c. Rockwood Manufacturing Company; an ASSA ABLOY Group company. 

B. Silencers for Wood Door Frames: Grade 1; neoprene or rubber; minimum 5/8 by 3/4 inch; 

fabricated for drilled-in application to frame. 

C. Electronic Hold Open Devise at Smoke Doors: 
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1. Manufacturer: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the 

following: 

a. ROFU, Model #8920-12 Magnetic Door Holder, Floor Mount, 24 V. Finish: 

Black. 

b. Approved equal. 

2.9 FINISHES 

A. Provide finishes complying with BHMA A156.18 as indicated in this specification. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Mounting Heights: Mount door hardware units at heights to comply with the following unless 

otherwise indicated or required to comply with governing regulations. 

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

2. Wood Doors: DHI's "Recommended Locations for Architectural Hardware for Wood 

Flush Doors." 

B. Install each door hardware item to comply with manufacturer's 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. Do not install surface-mounted items until finishes 

have been completed on substrates involved. 

C. Hinges: Install types and in quantities indicated in door hardware schedule, but not fewer than 

the number recommended by manufacturer for application indicated or one hinge for every 

30 inches of door height, whichever is more stringent, unless other equivalent means of support 

for door, such as spring hinges or pivots, are provided. 

D. Intermediate Offset Pivots: Where offset pivots are indicated, provide intermediate offset pivots 

in quantities indicated in door hardware schedule, but not fewer than one intermediate offset 

pivot per door and one additional intermediate offset pivot for every 30 inches of door height 

greater than 90 inches. 

E. Lock Cylinders: Install construction cores to secure building and areas during construction 

period. 

1. Replace construction cores with permanent cores as directed by Owner. 

2. Furnish permanent cores to Owner for installation. 
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F. Thresholds: Set thresholds for exterior doors and other doors indicated in full bed of sealant 

complying with requirements specified in Section 07 92 00 "Joint Sealants." 

G. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door 

hardware schedule. Do not mount floor stops where they will impede traffic. 

3.2 ADJUSTING 

A. 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. 

END OF SECTION 
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SECTION 08 80 00.13 

RESTORATION GLASS AND GLAZING  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
 

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

Conditions and Division 1 Specification Sections, apply to this Section. 
 

1.2 SUMMARY 
 

A. This Section includes the following glazing applications: 

1. Glazing of new sashes. 
 

B. Related Sections include the following: 

1. Window restoration is specified in Division 08 Section, “Wood Window Restoration.” 
 

1.3 SUBMITTALS 
 

A. Product Data: For each glass product and glazing material indicated. 
 

B. Samples: 8-inch-square, for each type of glass and film product indicated. 
 

1.4 QUALITY ASSURANCE 

A. Contractor qualifications: Work shall be performed by a firm that qualifies as a "Restoration 

Specialist,” defined as an individual or firm of established reputation in building restoration (or, if newly 

organized, whose personnel have previously established a reputation in the field), who or which is 

regularly engaged in, and which maintains a regular force of workmen skilled in either (as applicable) 

manufacturing or fabricating items required by the contract, installing items required by the contract, 

performing on-site treatment of existing historic materials, or otherwise performing work required 

by the contract.  The individual or firm shall have recent and  documented  experience  in  the  glazing  

of  wood  windows  in  National  Register-listed buildings. 
 

PART 2 - PRODUCTS 
 

2.1 GLASS PRODUCTS 
 

A. Annealed float glass: ASTM C 1036, Type I (transparent flat glass), Quality-Q3; Class 1. 
 

B. Translucent float glass: Annealed float glass with medium sandblast pattern. 
 

C. Laminated Glass: ASTM C 1172, and complying with other requirements specified and with 

the following: 

1. Interlayer: Ultraviolet light-filtering, 30-mil, polyvinyl butyral, with a proven record of 

no tendency to bubble, discolor, or lose physical and mechanical properties after 

laminating glass lites and installation. 
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2.2 GLAZING MATERIALS 
 

A. Face glazing of existing wood windows: Linseed oil or acrylic type glazing compound equal to 

Dap 33 acrylic, Sherwin-Williams Glazing Compound C66, or Type M Putty as made by Sarco 

Putty Company, Inc. 
 

B. Sealant for setting of glass units: As recommended by glass fabricator for installation in primed 

wood sashes. 
 

C. Glazing tape for setting of glass units: As recommended by glass fabricator for installation in 

primed wood sashes. 
 

2.3 MISCELLANEOUS GLAZING MATERIALS 
 

A. Glazing points: Triangle Glazier Points, zinc. If wood glazing bars are deep enough to conceal 

the units, Zinc Push Points may be used. 
 

2.4 SCHEDULE OF RESTORATION GLAZING TYPES 
 

A. Glass Type 1: Salvaged or new float glass. 

1. Application: Replacement glazing at existing sashes and new sashes: 

2. Overall unit thickness: 1/8 inch. 

3. Thickness of each glass light: 1/8 inch. 
 

PART 3 - EXECUTION 
 

3.1 PUTTY GLAZING 
 

A. Replacement glass panes: After priming sash, apply a thin back-bed of putty to glazing rabbet. 

Press glass into putty and secure glass with zinc glazing points set 2 per side of pane. Apply 

glazing as specified below. 
 

B. Repair of existing putty: Remove deteriorated putty by means of hand chisels, an oscillating- 

blade electric tool, and other hand tools that allow putty removal without damage to glass. Fill 

in missing putty as specified below. 

3.2 Putty installation: Working from a ball of glazing compound, press glazing into rabbet with a 

putty knife, filling all voids and pressing against wood muntin. Strike to form a sharp bevel, 

with neat corner miters. 
 

3.3 CLEANING AND PROTECTION 
 

A. Protect exterior glass from damage immediately after installation by attaching crossed streamers 

to framing held away from glass. Remove nonpermanent labels, and clean surfaces. Protect 

glass from contact with contaminating substances resulting from construction operations. If, 

despite such protection, contaminating substances do come into contact with glass, remove 

substances immediately as recommended by glass manufacturer. 
 

B. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from 

natural causes, accidents, and vandalism, during construction period. 

END OF SECTION 
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SECTION 09 01 60.91 

FLOORING RESTORATION 

 

PART 1 - GENERAL 

 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division 1 Specifications Sections, apply to this Section. 

 

1.2 DESCRIPTION OF WORK 

 

A. Work Included:  Provide all wood floor and stair tread refinishing including but not lim-

ited to, the following:    

 

  1.  Chemical stripping of existing finish on existing wood flooring where indicated.   

2. Minor repairs to existing wood flooring as indicated on the drawings.   

3. Finishing of existing wood floors where indicated.   

 

1.3 QUALITY ASSURANCE 

 

A. General installation methods (for repairs):  Comply with recommendations of National 

Oak Flooring Manufacturers Association (NOFMA). 

 

B. Contractor shall have a minimum of 10 years experience in the installation, repair and 

refinishing of wood floors, and shall have completed at least one floor installation pro-

ject within the past 3 years. 

 

C. Softwood Flooring:  Comply with WCLIB No. 17 grading rules for species, grade, and 

cut. 

 

D. Test Panel – Floor Finish Removal:  At two locations as selected by the Architect, chem-

ically strip four (4) square foot area of existing wood flooring.   

 

1.4 SUBMITTALS 

 

 A. Wood Floor Finish Removal Plan:  Prior to commencing cleaning operations, submit a 

written wood floor finish removal plan which includes a description of cleaning materi-

als and methods proposed.  The plan shall include the chemical paint remover manufac-

turer’s detailed technical literature providing instructions for use.  Include in the plan 

methods for protecting Basement level from drips through open joists in the First Floor 

wood flooring.   

 

 B. Samples of the following: 

 

  1.  Wood flooring, unfinished, minimum 3-foot length demonstrating typical range of 

grain character. 

2. Felt, minimum 6"x 6". 
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PART 2 - PRODUCTS 

 

2.1 WOOD FLOORING 

 

 A. Flooring: Heart pine boards, 3 ½” width, 3/4" thickness, tongue and groove.  Field verify 

width to match existing wood flooring.   

 

  1.  Board Character: Dense grain, no knots, consistent patina. 

 

 B.  Flooring as provided by one of the following fabricators or approved equal: 

 

  1.  Mountain Lumber, Charlottesville, VA 

  2.  Sylvan Brandt, Lititz, PA 

  3.  Pennsylvania Lumber Connection, West Chester, PA 

 

 C.  Urethane Finish System:  Complete solvent-based, oil-modified system of compatible 

components that is recommended by finish manufacturer for application indicated. 

 

  1.  Manufacturers:  Subject to compliance with requirements, available manufactur-

ers offering products that may be incorporated into the Work include, but are not 

limited to, the following: 

 

   a.  Basic Coatings, Inc. 

   b.  Pennsylvania Lumber Connection, West Chester, PA 

   c. Dura Seal, Sherwin-Williams Company (The). 

   d. Hillyard, Inc. 

   e. Polo-Plaz Coatings; National Coatings Company. 

 

  2.  VOC Content:  When calculated according to 40 CFR 59, Subpart D (EPA Method 24), as 

follows: Finish Coats and Floor Sealers:  Not more than 350 g/L. 

 

2.2 RELATED MATERIALS 

 

A. Asphalt saturated felt: #15 asphalt saturated felt, unperforated, ASTM D 226. 

 

B. Wood filler: Past type wood filler, pigmented if necessary to match accepted sample. 

 

C. Chemical Paint Stripper for Removal of Existing Floor Finish:  Solvent-based low odor 

paint stripper designed for interior use and removal of synthetic finishes, equal to Sure-

Klean 859 Stripper as made by ProSoCO, South Plainfield, NJ.   

 

D. Epoxy Fillers and Adhesives:  Provide products of Abatron, Inc. or West System prod-

ucts as made by Gourgeon Brothers.   

 

1. Provide micro-fibers recommended by epoxy system manufacturer for use of epoxy 

as a gap-filling adhesive.   
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PART 3 - EXECUTION 

 

3.1  REPAIRS TO EXISTING FLOORING 

 

 A. Repair holes, splits and other defects in existing flooring that are less than ½-inch by ½-

inch with tinted epoxy filler.   

 

  1. Mix and apply epoxy wood filler in accordance with manufacturer’s recommenda-

tions.  Fill flush with surface of wood, match profile of original wood.   

  2. Sand smooth surface after filler is completely cured.   

 

 B. Repair holes, splits and other defects in existing wood flooring that are longer than ½-

inch by ½-inch surface area with wood Dutchman as follows: 

 

  1. Neatly cut out defective material and enough sound wood to bond Dutchman to 

sound substrate.  Form a prismatic void in existing wood with square corners and 

edges.   

  2. Cut Dutchman to exactly fit void with exposed portion matching original profile of 

woodwork and grain of Dutchman insert parallel to original wood grain direction.   

  3. Secure Dutchman with epoxy adhesive and press with a weight until glue is cured.   

  4. For Dutchman repairs at former electrical receptacle locations, use either antique 

heart pine or new yellow poplar, Contractor’s option.   

 

3.2 CHEMICAL REMOVAL OF EXISTING FLOOR FINISH 

 

 A. Provide adequate ventilation at all times during finish removal operations.  Provide char-

coal filter respirators to personnel working with solvents.   

 

 B. Chemical Removal of Finish from Existing Flooring: 

 

1. Apply solvent based stripper to existing flooring and allow to remain on the surface 

the amount of time recommended by manufacturer. 

2. Carefully remove stripper and loosened finish with a wide putty knife and steel 

wool, using care to avoid gouging or otherwise damaging the historic flooring. 

3. Repeat steps 1 and 2 as required to remove finish. 

4. Rinse floor with solvent recommended by paint stripper manufacturer to remove all 

residual material.  Scrub to remove loosened stripper from wood pores.   

5. After solvent dries, lightly sand irregularities and areas of new wood with a hand 

held sander to provide a surface free of splinters and abraded wood.  Do not use a 

belt sander.   

 

   a. The intent of sanding is not to remove heel marks and other existing indentations 

in wood surface.   

 

 C. Vacuum clean and protect with kraft paper until finish installation.   

 

3.3 INSTALLATION OF FLOORING REPAIRS 

 

A. Install flooring lengths and butt joints to match existing flooring pattern. 
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B. Blind nail flooring to substrate using wire flooring nails or cut steel flooring nails.   

 

3.4 SANDING AND FINISHING OF FLOORING 

 

A. Machine sand flooring to remove off-sets, non-level conditions, ridges, cups, and fabri-

cation machine marks. Vacuum clean and protect prior to finish installation. 

 

 

3.5 FINISHING OF WOOD FLOORING 

 

A. Fill and repair wood flooring seams and defects. 

 

 B. Apply floor-finish materials in number of coats recommended by finish manufacturer for 

application indicated, but not less than one coat of floor sealer and three finish coats. 

 

 C. Cover wood flooring before finishing. 

 

 D. Do not cover wood flooring after finishing until finish reaches full cure, and not before 

seven days after applying last finish coat. 

 

3.6 PROTECTION 

 

A. Protect completed and refinished wood flooring during remainder of construction period 

with heavy Kraft paper or other suitable covering, so that flooring and finish will be 

without damage or deterioration at time of acceptance. 

 

  1. Do not move heavy and sharp objects directly over kraft-paper-covered wood floor-

ing.  Protect flooring with plywood or hardboard panels to prevent damage from 

storing or moving objects over flooring. 

 

 

                                                               END OF SECTION 
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SECTION 09 03 20 

HISTORIC TREATMENT OF PLASTER 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Repair and replacement of historic interior lime plaster. 

B. Related Requirements: 

1. Section 01 35 91 "Historic Treatment Procedures" for general historic treatment 

requirements. 

1.2 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 01 27 00 "Unit Prices." 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review minutes of Preliminary Historic Treatment Conference that pertain to historic 

treatment of plaster. 

2. Review methods and procedures related to historic treatment of plaster and fire 

protection. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

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

1.5 QUALITY ASSURANCE 

A. Historic Treatment Specialist Qualifications: A qualified historic plastering specialist with 

expertise in matching and performing the types of historic plasterwork repairs required. 

Experience only in installing and repairing new plasterwork, veneer plaster, or gypsum board is 

insufficient experience for historic treatment work. 

B. Mockups: Prepare mockups of historic treatment processes for each type of plaster repair and 

reconstruction work to demonstrate aesthetic effects and to set quality standards for materials 
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and execution and for fabrication and installation. Approved mockup may remain as part of 

finished work. 

PART 2 - PRODUCTS 

2.1 LIME-PLASTER MATERIALS 

A. Hydrated Lime: ASTM C206, Type S. 

B. Lime Putty:  Slaked hydrated lime or factory-prepared lime putty according to ASTM C1489. 

C. Sand Aggregates: ASTM C897. 

1. Finish-Coat Sand:  Match size, texture, and gradation of existing sand as closely as 

possible. Blend several sands if necessary to achieve suitable match. 

D. Pigments for Colored Plaster: ASTM C979/C979M and having a record of satisfactory 

performance in lime plaster. 

E. Fiber: 1/2 to 1 inch in length; composed of cattle, goat, or hog hair or body hair from horses; 

free of grease, waxes, and oils; and beaten well to separate fibers before blending into unfibered 

plaster material. 

1. Proportion of Fiber to Unfibered Plaster Material:  3.5 oz./cu. ft. of unfibered plaster 

material, adjusted as required to produce a well-fibered, cohesive, spreadable, stiff mix 

with fibers uniformly distributed. 

2.2 LATH 

A. Wood Lath:  1/4 inch by 1-1/4 inch sound, straight-grained, wood strips. 

B. Metal Lath: 

1. Expanded-Metal Lath: ASTM C847, cold-rolled carbon-steel sheet, 

ASTM A653/A653M, G60, hot-dip galvanized zinc coated. 

a. Paper Backing: Kraft paper factory bonded to back of lath. 

b. Diamond-Mesh Lath:  Self-furring, 3.4 lb/sq. yd.. 

2.3 TRIM ACCESSORIES 

A. General: According to ASTM C1063 for lime plaster and ASTM C841 for gypsum plaster; 

coordinate depth of trim and accessories with thicknesses and number of plaster coats required. 

B. Metal Accessories: 
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1. Cornerite: Fabricated from expanded-metal lath with ASTM A653/A653M, G60, hot-dip 

galvanized zinc coating. 

2. Striplath: Fabricated from expanded-metal lath with ASTM A653/A653M, G60, hot-dip 

galvanized zinc coating. 

3. Cornerbeads: Fabricated from zinc. 

a. Small nose cornerbead with expanded flanges; use unless otherwise indicated. 

2.4 MISCELLANEOUS MATERIALS 

A. Water for Mixing and Finishing Plaster: Potable and free of substances capable of affecting 

plaster set or of damaging plaster, lath, or accessories. 

B. Fasteners for Attaching Lath to Substrates: 

1. For Lime Plaster: ASTM C1063. 

2. For Gypsum Plaster: ASTM C841. 

3. For Wood Lath: ASTM C841 requirements for wood-floor-runner or wood-furring 

fasteners unless otherwise indicated on Drawings. 

C. Wire Ties: ASTM A641/A641M, Class 1 zinc coating, soft temper, not less than 0.0475-inch 

diameter, unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 HISTORIC TREATMENT OF PLASTER, GENERAL 

A. General: In treating historic plaster, disturb it as minimally as possible and as follows unless 

otherwise indicated: 

1. Dismantle loose, damaged, or deteriorated plaster, lath, and support systems that cannot 

be repaired. 

2. Verify that substrate surface conditions are suitable for repairs. 

3. Provide lath, furring, and support systems for plaster included in the work of this Section. 

4. Replace lost details in new, wet-applied and cast plaster that replicate existing or 

indicated plaster configurations. 

5. Leave repaired plasterwork in proper condition for painting or applying other finishes as 

indicated. 

6. Install temporary protective measures to protect historic surfaces that shall be treated 

later. 

B. Illumination: Perform plastering work with adequate, uniform illumination that does not distort 

the flatness or curvature of surfaces. 
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3.2 PLASTER REMOVAL AND REPLACEMENT, GENERAL 

A. Dismantle plaster that is damaged or deteriorated to the limits indicated. Carefully dismantle 

areas along straight edges that lie over supports, without damaging surrounding plasterwork. 

B. Maintain lath and supporting members in an undamaged condition so far as practicable. 

Dismantle damaged lath and supports that cannot be repaired or resecured and replace with new 

work of same type. 

C. Do not deviate more than plus or minus 1/8 inch in 10 feet from a true plane in finished plaster 

surfaces, as measured by a 10-foot straightedge placed on surface. 

D. Clean substrate surfaces to remove grease, waxes, oils, waterborne staining, debris, and other 

foreign matter and deposits that could impair bond with repair material. 

E. Wet wood lath and masonry bases before plaster application. Keep substrate damp to the touch 

but without visible water droplets. 

F. Wet remaining plaster abutting the replacement plaster before installing new plasterwork. 

G. Finish plaster flush with metal frames and other built-in metal items or accessories that act as a 

plaster ground unless otherwise indicated. Where casing bead does not terminate plaster at 

metal frame, cut base coat free from metal frame before plaster sets and groove finish coat at 

junctures with metal. 

H. Provide plaster surfaces that are ready to receive field-applied finishes indicated. 

3.3 FLAT LIME-PLASTER REMOVAL AND REPLACEMENT 

A. General: Dismantle deteriorated plaster to existing sound plaster at locations indicated on 

Drawings. 

B. Lime-Plaster Base Coats: 

1. Scratch Coat:  1 part lime putty, 2-1/2 parts base-coat sand, and fiber. Add hair fiber to 

mix and evenly distribute it without clumps just before spreading. 

2. Brown Coat:  1 part lime putty, 3 parts base-coat sand. 

C. Lime-Plaster Finish Coats: 

1. Finish-Coat Mix for Smooth-Troweled Finish:  3 parts lime putty, 1 part finish-coat sand. 

D. Lime-Plaster Finishes: . 

1. Provide smooth-troweled finish unless otherwise indicated. Apply in one layer totaling 

3/16 inch thick. 

E. Hairline cracking within the plaster or plaster separation at edge of a replacement is 

unacceptable. Completely dismantle such work and reinstall or repair as a crack repair. 
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3.4 REMOVING AND INSTALLING LATH AND ACCESSORIES 

A. General: Dismantle existing plaster as necessary to expose deteriorated or rusted lath, wire ties, 

and support system, back to firm substrates and supports. Repair with new materials, well 

secured to existing lath in good condition and to building structure. 

1. Cutting: Cut lath so it can be taken out completely from one support to the next. Cut to 

avoid cracking surrounding plaster. 

2. Cut out existing base-coat plaster beyond the edges of the new lath to permit new plaster 

to extend onto the old lath. Then step subsequent plaster coats to permit new plaster to 

extend over the old material. 

3. Fasten new lath to support system and to good existing lath. Wire tie at least every 6 

inches. 

4. Install new lath according to ASTM C1063 for lime plaster. 

B. Wood Lath: Install wood lath in same orientation and spacing as remaining wood lath and with 

lath ends supported by furring or framing. Stagger ends of adjacent laths over different supports, 

not aligned, and secure with fasteners at each end and spaced a maximum of 24 inches o.c. into 

supports. 

C. Metal Lath: Install according to ASTM C1063 for lime plaster. 

3.5 PATCH-TYPE REPAIR 

A. General: Patch voids, fractured surfaces, and crushed areas in otherwise sound plaster that are 

larger than cracks. 

1. Inspect for deterioration of supporting plaster and lath, and repair or replace deteriorated 

material as required for a sound substrate. 

2. Rake perimeter of hole to sound plaster, and slightly undercut existing plaster to enable 

replacement plaster to tuck behind existing plaster. 

3. Replace missing lath in kind. Bridge gaps in wood lath with expanded-metal lath, 

overlapping wood by 6 inches and fastening them together. 

4. Clean hole to remove loose materials and other foreign matter and deposits that could 

impair bond with repair material. 

5. Wet substrate to damp condition, but without visible water droplets, then install patch 

material to original profiles. 

B. Lime-Plaster Mix:  1 part lime putty, 2-1/2 parts sand, applied in two coats with fiber in first 

coat. Add hair fiber to mix and evenly distribute it without clumps just before spreading. 

C. Finishing: Finish flat surfaces flush and with same texture as adjacent existing plaster. For 

molded plaster shapes, tool surface to restore the sharp edges and the shape of the molded shape 

to original contours. 

D. Hairline cracking within the plaster or plaster separation at edge of a patch is unacceptable. 

Completely dismantle such work and reinstall or repair. 
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3.6 HAIRLINE CRACK REPAIR 

A. General: Repair cracks 1/32 inch in width or narrower in otherwise sound plaster. 

B. Existing Topcoat: Open crack in existing topcoat to at least 1/8 inch in width and check for 

broken fiber reinforcement in base coats. 

C. Existing Base Coats: Do not open crack wider in existing base coats unless inspection or other 

indication shows that the fiber reinforcement has broken. Where inspections indicate failure of 

fiber reinforcement, proceed as for a large crack repair, but only for length of crack with broken 

fiber reinforcement. 

D. Clean out crack to remove loose materials and other foreign matter and deposits that could 

impair bond with repair material. 

E. Wet substrate to damp condition, but without visible water droplets. 

F. Force finish-coat plaster without aggregate into crack, filling crack to original plaster profile. 

G. Finishing: Finish flat surfaces flush and with same texture as adjacent existing plaster. For 

molded plaster shapes, tool surface to restore the sharp edges and the shape of the molded shape 

to original contours. 

3.7 LARGE CRACK REPAIR 

A. General: Repair cracks over 1/32 inch in width in otherwise sound plaster. 

B. Open crack to at least 1/8 inch in width and full depth with V-groove tool, and check for bond 

separation or lath deterioration. 

C. Abrade side surfaces of crack and remove inner crack debris by gouging (keying) the inside 

area of the crack. 

D. Clean out crack to remove loose materials and other foreign matter and deposits that could 

impair bond with repair material. 

E. Wet substrate to damp condition, but without visible water droplets. 

F. Install finish-coat plaster to fill crack to original plaster profile. 

G. Finishing: Finish flat surfaces flush and with same texture as adjacent existing plaster. For 

molded plaster shapes, tool surface to restore the sharp edges and the shape of the molded shape 

to original contours. 

END OF SECTION 
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SECTION 09 29 00 

GYPSUM BOARD 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 

2. Repair to existing interior gypsum board. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each texture finish indicated on same backing indicated for Work. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and 

construction identical to those tested in assembly indicated according to ASTM E119 by an 

independent testing agency. 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 

to those tested in assembly indicated according to ASTM E90 and classified according to 

ASTM E413 by an independent testing agency. 

2.2 GYPSUM BOARD, GENERAL 

A. Size: Provide maximum lengths and widths available that will minimize joints in each area and 

that correspond with support system indicated. 

2.3 INTERIOR GYPSUM BOARD 

A. Gypsum Board, Type X: ASTM C1396/C1396M. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 
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a. Georgia-Pacific Gypsum LLC. 

b. National Gypsum Company. 

c. USG Corporation. 

2. Thickness: 5/8 inch. 

3. Long Edges:  Tapered. 

B. Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant 

core and paper surfaces. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 

a. Georgia-Pacific Gypsum LLC. 

b. National Gypsum Company. 

c. USG Corporation. 

2. Core:  5/8 inch, Type X. 

3. Long Edges: Tapered. 

4. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274. 

2.4 TRIM ACCESSORIES 

A. Interior Trim: ASTM C1047. 

1. Material:  Paper-faced galvanized-steel sheet. 

2. Shapes: 

a. Cornerbead. 

b. Bullnose bead. 

c. LC-Bead: J-shaped; exposed long flange receives joint compound. 

d. L-Bead: L-shaped; exposed long flange receives joint compound. 

e. U-Bead: J-shaped; exposed short flange does not receive joint compound. 

f. Expansion (control) joint. 

g. Curved-Edge Cornerbead: With notched or flexible flanges. 

2.5 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C475/C475M. 

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. 
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1. Prefilling: At open joints, rounded or beveled panel edges, and damaged surface areas, 

use setting-type taping compound. 

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and 

trim flanges, use setting-type taping compound. 

a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat: For second coat, use drying-type, all-purpose compound. 

4. Finish Coat: For third coat, use setting-type, sandable topping compound. 

2.6 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards and 

manufacturer's written instructions. 

B. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum 

panels to continuous substrate. 

C. Steel Drill Screws: ASTM C1002 unless otherwise indicated. 

1. Use screws complying with ASTM C954 for fastening panels to steel members from 

0.033 to 0.112 inch thick. 

2. For fastening cementitious backer units, use screws of type and size recommended by 

panel manufacturer. 

PART 3 - EXECUTION 

3.1 APPLYING AND FINISHING PANELS 

A. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 

damaged. 

B. Comply with ASTM C840. 

C. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 

abutments. Provide 1/4- to 1/2-inch-wide spaces at these locations and trim edges with edge 

trim where edges of panels are exposed. Seal joints between edges and abutting structural 

surfaces with acoustical sealant. 

D. 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. 

E. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

F. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 

intended to receive tape. 
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G. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 

ASTM C840: 

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated. 

2. Level 4:  At panel surfaces that will be exposed to view unless otherwise indicated. 

a. Primer and its application to surfaces are specified in Section 09 91 23 "Interior 

Painting." 

3.2 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, 

construction, and other causes during remainder of the construction period. 

B. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

END OF SECTION 
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SECTION 09 65 19 

RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Solid vinyl LVP plank-type floor tile. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and pattern specified. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are competent in 

techniques required by manufacturer for floor tile installation. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For resilient floor tile, as determined by testing identical 

products according to ASTM E648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sq. cm. 

2.2 SOLID VINYL FLOOR TILE identified as LVT-1 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Shaw Contract 

Group.; Uncommon Ground 4” LVT or a comparable product by one of the following: 

1. Mannington Mills, Inc 

2. TOLI International. 
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B. Tile Standard: ASTM F1700. 

1. Class:  Class III, Printed Film Vinyl Tile. 

2. Type:  B, Embossed Surface. 

C. Thickness:  3 mm. 

D. Wearlayer: 20 mil. 

E. Size: 4 by 36 inches. 

F. Colors and Patterns:  As indicted in drawings.  

2.3 SOLID VINYL FLOOR TILE identified as LVT-2 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Shaw Contract 

Group.; Function 2.5 LVT or a comparable product by one of the following: 

1. Mannington Mills, Inc 

2. TOLI International. 

B. Tile Standard: ASTM F1700. 

1. Class:  Class III, Printed Film Vinyl Tile. 

2. Type:  B, Embossed Surface. 

C. Thickness:  2.5 mm. 

D. Wearlayer: 22 mil | 0.56 mm 

E. Size: 18 by 18 inches. 

F. Colors and Patterns:  As indicted in drawings.  

2.4 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based or 

blended hydraulic-cement-based formulation provided or approved by floor tile manufacturer 

for applications indicated. 

B. Adhesives: Water-resistant type recommended by floor tile and adhesive manufacturers to suit 

floor tile and substrate conditions indicated. 

C. Floor Polish: Provide protective, liquid floor-polish products recommended by floor tile 

manufacturer. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare substrates according to floor tile manufacturer's written instructions to ensure adhesion 

of resilient products. 

B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 

compound; remove bumps and ridges to produce a uniform and smooth substrate. 

C. Do not install floor tiles until materials are the same temperature as space where they are to be 

installed. 

1. At least 48 hours in advance of installation, move resilient floor tile and installation 

materials into spaces where they will be installed. 

D. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 

floor tile. 

3.2 FLOOR TILE INSTALLATION 

A. Comply with manufacturer's written instructions for installing floor tile. 

B. Lay out floor tiles from center marks established with principal walls, discounting minor 

offsets, so tiles at opposite edges of room are of equal width. Adjust as necessary to avoid using 

cut widths that equal less than one-half tile at perimeter. 

1. Lay tiles square with room axis. 

C. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as 

manufactured and packaged, if so numbered. Discard broken, cracked, chipped, or deformed 

tiles. 

1. Lay tiles with grain running in one direction. 

D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent 

fixtures including built-in furniture, cabinets, pipes, outlets, and door frames. 

E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings. Extend floor tiles 

to center of door openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting 

by repeating on floor tiles as marked on substrates. Use chalk or other nonpermanent marking 

device. 

G. Install floor tiles on covers for telephone and electrical ducts, building expansion-joint covers, 

and similar items in installation areas. Maintain overall continuity of color and pattern between 
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pieces of tile installed on covers and adjoining tiles. Tightly adhere tile edges to substrates that 

abut covers and to cover perimeters. 

H. Install floor tiles per manufacturer’s recommendations. Where recommended, adhere floor tile 

to substrates per using a full spread of adhesive applied to substrate to produce a completed 

installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesive 

spreader marks, and other surface imperfections. 

I. Floor Polish: Remove soil, adhesive, and blemishes from floor tile surfaces before applying 

liquid floor polish. 

1. Apply two coat(s). 

END OF SECTION 
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SECTION 09 68 13 

TILE CARPETING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Modular carpet tile. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Sustainable Design Submittals: 

1. Product Data: For adhesives, indicating VOC content. 

2. Laboratory Test Reports: For adhesives, indicating compliance with requirements for 

low-emitting materials. 

3. Laboratory Test Reports: For flooring products, indicating compliance with requirements 

for low-emitting materials. 

C. Shop Drawings: For carpet tile installation, plans showing the following: 

1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations where 

cutouts are required in carpet tiles. 

2. Carpet tile type, color, and dye lot. 

3. Type of subfloor. 

4. Type of installation. 

5. Pattern of installation. 

6. Pattern type, location, and direction. 

7. Pile direction. 

8. Type, color, and location of insets and borders. 

9. Type, color, and location of edge, transition, and other accessory strips. 

10. Transition details to other flooring materials. 

D. Samples: For each exposed product and for each color and texture required. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Sample warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Certified by the International Certified Floorcovering Installers 

Association at the Commercial II certification level. 

1.7 WARRANTY 

A. Special Warranty for Carpet Tiles: Manufacturer agrees to repair or replace components of 

carpet tile installation that fail in materials or workmanship within specified warranty period. 

1. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CARPET TILE CPT-1 (2nd Floor Corridor) 

A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated 

on Drawings or comparable product by one of the following: 

1. Mannington Mills, Inc. 

2. Shaw Contract Group; a Berkshire Hathaway company. 

B. Color:  As selected by Architect from manufacturer's full range. 

C. Pattern: All Together Tile, 5T494. 

D. Fiber Content: Ecosolution Q100™ Nylon. 

E. Pile Characteristic:  Tufted. 

F. Backing System: Ecoworx® Tile. 

G. Size:  9 by 36 inches. 

H. Applied Treatments: 
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1. Soil-Resistance Treatment:  Manufacturer's standard treatment. 

2. Antimicrobial Treatment:  Manufacturer's standard treatment that protects carpet tiles as 

follows: 

a. Antimicrobial Activity: Not less than 2-mm halo of inhibition for gram-positive 

bacteria, not less than 1-mm halo of inhibition for gram-negative bacteria, and no 

fungal growth, according to AATCC 174. 

2.2 CARPET TILE CPT-2 (2nd Floor Private Offices) 

A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated 

on Drawings or comparable product by one of the following: 

1. Mannington Mills, Inc. 

2. Shaw Contract Group; a Berkshire Hathaway company. 

B. Color:  As selected by Architect from manufacturer's full range. 

C. Pattern:  Collective V Tile, 5T442. 

D. Fiber Content: Ecosolution Q100™ Nylon. 

E. Backing System: Ecoworx® Tile. 

F. Size:  9 by 36 inches. 

G. Applied Treatments: 

1. Soil-Resistance Treatment:  Manufacturer's standard treatment. 

2. Antimicrobial Treatment:  Manufacturer's standard treatment that protects carpet tiles as 

follows: 

a. Antimicrobial Activity: Not less than 2-mm halo of inhibition for gram-positive 

bacteria, not less than 1-mm halo of inhibition for gram-negative bacteria, and no 

fungal growth, according to AATCC 174. 

2.3 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds: Latex-modified, hydraulic-cement-based 

formulation provided or recommended by carpet tile manufacturer. 

B. Adhesives: Water-resistant, mildew-resistant, nonstaining, pressure-sensitive type to suit 

products and subfloor conditions indicated, that comply with flammability requirements for 

installed carpet tile, and are recommended by carpet tile manufacturer for releasable installation. 

1. Verify adhesives have a VOC content of 50 g/L or less. 

2. Verify adhesive complies with the testing and product requirements of the California 

Department of Public Health's "Standard Method for the Testing and Evaluation of 
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Volatile Organic Chemical Emissions from Indoor Sources Using Environmental 

Chambers." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Concrete Slabs: 

1. Moisture Testing: Perform tests so that each test area does not exceed 1000 sq. ft., and 

perform no fewer than three tests in each installation area and with test areas evenly 

spaced in installation areas. 

a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation only 

after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 

sq. ft. in 24 hours. 

b. Relative Humidity Test: Using in situ probes, ASTM F2170. Proceed with 

installation only after substrates have a maximum 75 percent relative humidity 

level measurement. 

c. Perform additional moisture tests recommended in writing by adhesive and carpet 

tile manufacturers. Proceed with installation only after substrates pass testing. 

3.2 PREPARATION 

A. General: Comply with the Carpet and Rug Institute's CRI 104 and with carpet tile 

manufacturer's written installation instructions for preparing substrates indicated to receive 

carpet tile. 

B. Use trowelable leveling and patching compounds, according to manufacturer's written 

instructions, to fill cracks, holes, depressions, and protrusions in substrates. Fill or level cracks, 

holes and depressions 1/8 inch wide or wider, and protrusions more than 1/32 inch unless more 

stringent requirements are required by manufacturer's written instructions. 

C. Concrete Substrates: Remove coatings, including curing compounds, and other substances that 

are incompatible with adhesives and that contain soap, wax, oil, or silicone, without using 

solvents. Use mechanical methods recommended in writing by adhesive and carpet tile 

manufacturers. 

D. Broom and vacuum clean substrates to be covered immediately before installing carpet tile. 

3.3 INSTALLATION 

A. General: Comply with the Carpet and Rug Institute's CRI 104, Section 10, "Carpet Tile," and 

with carpet tile manufacturer's written installation instructions. 

B. Installation Method:  As recommended in writing by carpet tile manufacturer. 
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C. Maintain dye-lot integrity. Do not mix dye lots in same area. 

D. Maintain pile-direction patterns indicated on Drawings. 

E. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in 

furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings. Bind or seal cut 

edges as recommended by carpet tile manufacturer. 

F. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable 

flanges, alcoves, and similar openings. 

G. Maintain reference markers, holes, and openings that are in place or marked for future cutting 

by repeating on carpet tile as marked on subfloor. Use nonpermanent, nonstaining marking 

device. 

H. Install pattern parallel to walls and borders in a brick ashlar style. 

I. Protect carpet tile against damage from construction operations and placement of equipment and 

fixtures during the remainder of construction period. Use protection methods indicated or 

recommended in writing by carpet tile manufacturer. 

END OF SECTION 
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SECTION 09 91 13 

EXTERIOR PAINTING 
 

PART 1 - GENERAL 
 

1.1 RELATED DOCUMENTS 
 

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

Conditions and Division 1 Specification Sections, apply to this Section. 
 

1.2 SUMMARY 
 

A. This Section includes the following: 

1. Preparation and field painting of exterior surfaces at existing building, including wood 

windows, steel and iron elements, and other painted exterior surfaces. 
 

B. Related Sections include the following: 

1. Division 06 Section, “Exterior Architectural Woodwork Restoration,” for shop priming 

of new exterior architectural woodwork. 

2. Division  08  Section,  “Wood  Window  Restoration,”  for  coordination  with  window 

restoration. 
 

1.3 SUBMITTALS 
 

A. Product Data: For each product indicated. 
 

B. Samples:  For each type and color of finish-coat materials indicated. 
 

1.4 QUALITY ASSURANCE 
 

A. Contractor qualifications: Work shall be performed by a firm that qualifies as a "Restoration 

Specialist,” defined as an individual or firm of established reputation in building restoration (or, 

if newly organized, whose personnel have previously established a reputation in the field), who 

or which is regularly engaged in, and which maintains a regular force of workmen skilled in 

either (as applicable) manufacturing or fabricating items required by the contract, installing 

items required by the contract, performing on-site treatment of existing historic materials, or 

otherwise performing work required by the contract. The individual or firm shall have recent 

and documented experience in the preparation and painting of exterior surfaces in National 

Register-listed buildings. 
 

B. Samples (mockups) for paint coatings:  Provide a full-coat benchmark finish sample for each 

type of coating and substrate required. Comply with procedures specified in PDCA P5. 
1. Exterior face of one window. 

2. Cornice: 6 linear feet. 

3. Final approval of colors will be from benchmark samples.
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1.5 PROJECT CONDITIONS 
 

A. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum 

ambient temperature of 45 deg F. Maintain storage containers in a clean condition, free of 

foreign materials and residue. 
 

B. Apply waterborne paints only when temperatures of surfaces to be painted and surrounding air 

are between 50 and 90 deg F. 
 

C. Apply solvent-thinned paints only when temperatures of surfaces to be painted and surrounding 

air are between 45 and 95 deg F. 
 

D. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent; or 

at temperatures less than 5 deg F above the dew point; or to damp or wet surfaces. 
 

1.6 EXTRA MATERIALS 
 

A. Furnish extra paint materials from the same production run as the materials applied and in the 

quantities described below. Package with protective covering for storage and identify with 

labels describing contents. Deliver extra materials to Owner. 

1. Quantity:  3 percent, but not less than 1 gallon of each material and color applied. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
 

A. Paint products: Subject to compliance with requirements, provide products made by one of the 

following: 

1. Benjamin Moore & Co. (Benjamin Moore). 

2. ICI Dulux Paint Centers (ICI Dulux Paints). 

3. PPG Industries, Inc. (Pittsburgh Paints). 

4. Sherwin-Williams Co. (Sherwin-Williams). 
 

B. Paint removal system: 
1. Dumond Chemicals, Inc. 

2. Back to Nature Products Co. 

3. Approved Equal. 
 

2.2 MATERIALS, GENERAL 
 

A. Material Compatibility: Provide block fillers, primers, and finish-coat materials that are 

compatible with one another and with the substrates indicated under conditions of service and 

application, as demonstrated by manufacturer based on testing and field experience. 
 

B. Material Quality: Provide manufacturer's best-quality paint material of the various coating 

types specified that are factory formulated and recommended by manufacturer for application 

indicated. Paint-material containers not displaying manufacturer's product identification will 

not be acceptable. 
 

C. Colors: Match Architect’s sample. 
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2.3 PAINT REMOVER 
 

A. Basis-of-design paint remover:  Peel-Away 7 as made by Dumond Chemicals, Inc. 
 

2.4 PREPARATORY COATS 
 

A. Exterior Primer:  Exterior alkyd primer of finish coat manufacturer and recommended in writing 

by manufacturer for use with finish coat and on substrate indicated. 

1. Ferrous-Metal Substrates: Rust-inhibitive metal primer. 

2. Zinc-Coated Metal Substrates:  Galvanized metal primer. 

3. Wood Substrates:  Alkyd primer. 
 

2.5 EXTERIOR FINISH COATS 
 

A. Exterior Semi-gloss Acrylic Enamel for exterior woodwork: 

1. Basis-of-design product:  Sherwin-Williams Duration Exterior Satin Latex. 
 

B. Exterior Full-Gloss Alkyd Enamel for exterior ferrous metal: 

1. Basis-of-design product:  Sherwin-Williams Industrial Enamel B54 Series.  

2.6 FLOOR SEALERS AND PAINTS 

A. Alkyd Floor Enamel, Gloss: Solvent-based, alkyd enamel; self-priming where applied to bare 

wood; formulated to hide stains, for durability, for microbial and abrasion resistance, and for use 

on exterior, wood-board, traffic surfaces. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following: 

a. Benjamin Moore & Co. 

b. Pratt & Lambert. 

2. Gloss Level:  Manufacturer's standard gloss finish. 

3. Slip-Resistant Aggregate:  Manufacturer's standard additive. 

PART 3 - EXECUTION 

3.1 PREPARATION, GENERAL 
 

A. Comply with procedures specified in PDCA P4 for inspection and acceptance of surfaces to be 

painted. 
 

B. Coordination of Work: Review other Sections in which primers are provided to ensure 

compatibility of the total system for various substrates. On request, furnish information on 

characteristics of finish materials to ensure use of compatible primers. 
 

C. Surface Preparation:   Clean and prepare surfaces to be painted according to manufacturer's 

written instructions for each particular substrate condition and as specified. 
1. Provide barrier coats over incompatible primers or remove and reprime. 

2. New Woodwork: Clean new wood surfaces of dirt, oil, and other foreign substances with 
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mineral spirits and sandpaper, as required. Sand surfaces exposed to view smooth and 

dust off. 

a. Scrape and clean small, dry, seasoned knots, and apply a thin coat of white shellac or 

other recommended knot sealer before applying primer. After priming, fill holes and 

imperfections in finish surfaces with putty or plastic wood filler. Sand smooth when 

dried. 

b. Prime, stain, or seal wood to be painted immediately on delivery. Prime edges, ends, 

faces, undersides, and back sides of wood, including cabinets, counters, cases, and 

paneling. 

c. Seal tops, bottoms, and cutouts of unprimed wood doors with a heavy coat of varnish 

or sealer immediately on delivery. 
3. Existing woodwork not indicated to be stripped: 

a. Wash all exterior woodwork in advance of general preparation for painting. Wash 

with a dilute mix of household bleach in clean water (1 part bleach to 8 parts water). 

Scrub with a tampico brush to remove all mildew and soot.   Water rinse using 

garden  hose  or  low-pressure  water  wash,  and  allow  to  dry  thoroughly  before 

proceeding with painting work. 

b. Brush off all dust and wash off all grease, oil, and dirt with paint thinner or other 

solvent cleaner. 

c. Fill cracks in woodwork not indicated elsewhere to be filled by means of epoxy 

consolidation and fillers using acrylic caulk. Fill nail holes, splits, and surface defects 

with putty.  Apply putty filler flush with surface and sand to smooth surface. 

4. Ferrous Metals: Clean ungalvanized ferrous-metal surfaces that have not been shop 

coated; remove oil, grease, dirt, loose mill scale, and other foreign substances. Use 

solvent or mechanical cleaning methods that comply with SSPC's recommendations. 

a. Touch up bare areas and shop-applied prime coats that have been damaged. Wire- 

brush, clean with solvents recommended by paint manufacturer, and touch up with 

same primer as the shop coat. 
 

D. Galvanized Surfaces: Clean galvanized surfaces with nonpetroleum-based solvents so surface 

is free of oil and surface contaminants. Remove pretreatment from galvanized sheet metal 

fabricated from coil stock by mechanical methods. 
 

3.2 PAINT REMOVAL 
 

A. All existing paints are assumed to contain lead. Comply with all applicable regulations for 

worker protection, environmental protection, and disposal of existing paint materials. Contractor 

performing work shall be Lead Renovation, Repair and Paint Rule (RRP Rule) certified. 

1. All methods of paint removal that damage wood surfaces or adjacent masonry surfaces 

are prohibited, including all types of mechanical removal systems, abrasive blast systems, 

and all other non-specified methods. 

2. Use only solvent-based or water-based paint remover that is not alkaline, to prevent 

raising of wood grain and failure of new paint system because of leaching of chemicals. 
 

B. Protect all surrounding surfaces from etching, paint removal, or other surface damage caused by 

paint remover. 

1. Protect all adjacent painted surfaces not indicated to be stripped with polyethylene 

sheeting. 
 

C. Remove paint in accordance with paint remover chemical manufacturer’s recommendations, 

including dwell times, temperature levels, and other requirements. 
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1. Repeat procedure as required to remove all paint. 

2. If basis-of-design product is not effective, prepare additional test panels using another 

non-alkaline-based product made by one of specified manufacturers. 

D. Following paint stripping, neutralize and rinse surfaces using materials and methods 

recommended by system manufacturer. 
 

3.3 APPLICATION 
 

A. Material Preparation: 

1. Maintain containers used in mixing and applying paint in a clean condition, free of 

foreign materials and residue. 

2. Stir material before application to produce a mixture of uniform density. Stir as required 

during application. Do not stir surface film into material. If necessary, remove surface 

film and strain material before using. 

B. Scheduling Painting: Apply first coat to surfaces that have been cleaned, pretreated,  or otherwise 

prepared for painting as soon as practicable after preparation and before subsequent surface 

deterioration. 

1. Omit primer over metal surfaces that have been shop primed and touchup painted. 

2. If  undercoats,  stains,  or  other  conditions  show  through  final  coat  of  paint,  apply 

additional coats until paint film is of uniform finish, color, and appearance. 
 

C. Application Procedures: Apply paints and coatings by brush, roller, spray, or other applicators 

according to manufacturer's written instructions. 
 

D. Minimum Coating Thickness: Apply paint materials no thinner than manufacturer's 

recommended spreading rate. Provide total dry film thickness of the entire system as 

recommended by manufacturer. 
 

E. Prime Coats: Before applying finish coats, apply a prime coat, as recommended by 

manufacturer, to material that is required to be painted or finished and that has not been prime 

coated by others. Recoat primed and sealed surfaces where evidence of suction spots or 

unsealed areas in first coat appears, to ensure a finish coat with no burn-through or other defects 

due to insufficient sealing. 
 

F. Pigmented (Opaque) Finishes: Completely cover surfaces as necessary to provide a smooth, 

opaque surface of uniform finish, color, appearance, and coverage. Cloudiness, spotting, holidays, 

laps, brush marks, runs, sags, ropiness, or other surface imperfections will not be acceptable. 
 

3.4 CLEANING AND PROTECTING 
 

A. At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint 

materials from Project site. 
 

B. Protect work of other trades, whether being painted or not, against damage from painting. 

Correct damage by cleaning, repairing or replacing, and repainting, as approved by Architect. 
 

C. Provide "Wet Paint" signs to protect newly painted finishes. After completing painting 

operations, remove temporary protective wrappings provided by others to protect their work. 

1. After work of other trades is complete, touch up and restore damaged or defaced painted 

surfaces.  Comply with procedures specified in PDCA P1. 
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3.5 EXTERIOR PAINT SCHEDULE 
 

A. New and Existing Exterior Woodwork – Satin Finish: 

1. Satin-Latex Finish: Two finish coats over alkyd primer. 

a. Primer:  S-W A-100 Exterior Alkyd Wood Primer. 

b. 2 Finish Coats:  S-W Duration Coating Exterior Latex Satin. 
 

B. Ferrous Metal: 

1. Alkyd-Enamel Finish: Two finish coats over a rust-inhibitive primer. 

a. Primer:  S-W Kromik Metal Primer. 

C. Finish Coats:  S-W Industrial Enamel.Zinc-Coated Metal: 

1. Alkyd-Enamel Finish: Two finish coats over a galvanized metal primer. 

a. Primer:  Exterior galvanized metal primer. 

b. Finish Coats:  Exterior full-gloss alkyd enamel. 
 

3.6 INTERIOR PAINT SCHEDULE 
 

A. Painted Wood (Interior Face of new window components and sashes that have been removed 

and reinstalled) and new interior wood components: 
1. Semi-Gloss Finish: 

a. 1 Coats:  S-W Duration Home Semi-Gloss A98-100 Series. 
 

 

 
END OF SECTION 
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SECTION 09 91 23 

INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and the application of paint systems on interior substrates 

which include but are not limited to the following: 

1. Steel and iron. 

2. Galvanized metal. 

3. Wood. 

4. Gypsum board. 

5. Plaster. 

1.2 DEFINITIONS 

A. MPI Gloss Level 1: Not more than five units at 60 degrees and 10 units at 85 degrees, according 

to ASTM D523. 

B. MPI Gloss Level 2: Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, 

according to ASTM D523. 

C. MPI Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to 

ASTM D523. 

D. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, 

according to ASTM D523. 

E. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D523. 

F. MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D523. 

G. MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D523. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 

instructions. 

1. Include Printout of current "MPI Approved Products List" for each product category 

specified, with the proposed product highlighted. 

B. Samples: For each type of paint system and in each color and gloss of topcoat. 
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1.4 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to 

verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects 

and set quality standards for materials and execution. Approved mockups may become part of 

the finished work. 

1. Architect will select one surface to represent surfaces and conditions for application of 

each paint system. 

a. Vertical and Horizontal Surfaces: Provide samples of at least 10 sq. ft.. 

b. Other Items: Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 

additional colors selected by Architect at no added cost to Owner. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Benjamin Moore & Co. 

2. Dulux (formerly ICI Paints); a brand of AkzoNobel. 

3. PPG Paints. 

4. Sherwin-Williams Company (The). 

B. Products: Subject to compliance with requirements, available products that may be incorporated 

into the Work include, but are not limited to products listed in the Interior Painting Schedule for 

the paint category indicated. 

2.2 PAINT, GENERAL 

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its 

"MPI Approved Products Lists." 

B. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another and 

substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by topcoat 

manufacturers for use in paint system and on substrate indicated. 
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C. Colors:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 

for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter 

as follows: 

1. Wood: 15 percent. 

2. Gypsum Board: 12 percent. 

3. Plaster: 12 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing 

finishes and primers. 

D. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 

Painting Specification Manual" applicable to substrates and paint systems indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and are 

not to be painted. If removal is impractical or impossible because of size or weight of item, 

provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 

reinstall items that were removed. Remove surface-applied protection if any. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and recommendations in "MPI 

Architectural Painting Specification Manual." 

B. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 

roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color 

breaks. 
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3.4 INTERIOR PAINTING SCHEDULE 

A. Steel Substrates: 

a. Prime Coat: Primer, , quick dry anti-corrosive, for metal 

1) Sherwin Williams- Pro- Industrial Pro- Cryl-Universal Primer. 

b. Prime Coat: Shop primer specified in Section where substrate is specified. 

c. Intermediate: Water based , Alkyd Urethane 

d. Topcoat: Latex, interior,  

1) Sherwin Williams- Pro-Industrial WB Alkyd Urethane Enamel, B53 series 

Semi-gloss. 

B. Galvanized-Metal Substrates: 

1. Latex System  

a. Prime Coat: Primer, galvanized, water based. 

1) Sherwin Williams- Pro-Industrial Pro-Cryl Universal Primer. 

b. Intermediate Coat: Latex, interior, matching topcoat. 

c. Topcoat: Latex, interior, Semi-Gloss 

1) Sherwin Williams- Pro-Industrial WB Alkyd Urethane Enamel, B53 Series. 

C. Gypsum Board and Plaster Substrates: 

1. Latex over Latex Sealer System  

a. Prime Coat: Primer sealer, latex, interior 

1) Sherwin Williams- Pro Mar 200 Zero VOC Primer. 

b. Prime Coat: Latex, interior, matching topcoat. 

c. Intermediate Coat: Latex, interior, matching topcoat. 

d. Topcoat: Latex, interior, Ceilings and Soffits 

1) Sherwin Williams- Pro Mar Ceiling Paint Flat. 

e. Topcoat: Latex, interior Wall 

1) Sherwin Williams- Pro Mar 200 Zero VOC Eggshell. 

D. Wood:  Walls, ceilings, doors, and trim. *In the event the existing woodwork is oil based 

1. Latex Systems, Semi - Gloss Finish: 

a. 1st Coat:  Sherwin Williams Extreme Bond Primer, B51W1150 (3.1 mils wet, 1.0 

mils dry). 

b. 2nd Coat:  Sherwin Williams Pro Industrial Acrylic Semi-Gloss, B66-650 Series. 
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c. 3rd Coat:  Sherwin Williams Pro Industrial Acrylic Semi-Gloss, B66-650 Series 

(7.0 mils wet, 3.0 mils dry per coat). 

E. Wood:  Walls, ceilings, doors, and trim. *if wood is not currently oil based  

1. Latex Systems, Semi - Gloss Finish: 

a. 1st Coat:  Sherwin Williams Promar 200 Primer, B28W2600 (4.0 mils wet, 1.5 

mils dry). 

b. 2nd Coat:  Sherwin Williams Pro Industrial Acrylic Semi-Gloss, B66-650 Series. 

c. 3rd Coat:  S-W Pro Industrial Acrylic Semi-Gloss, B66-650 Series (7.0 mils wet, 

3.0 mils dry per coat). 

F. Drywall:  Walls, Ceilings, Gypsum Board and similar items. 

1. Latex Systems, Egg-Shel Finish: 

a. 1st Coat:  Sherwin Williams ProMar 200 Zero VOC Interior Latex Primer, 

B28W2600 (4 mils wet, 1.5 mils dry). 

b. 2nd Coat: Sherwin Williams ProMar 200 Zero VOC Latex Eg-Shel, B20-2600 

Series. 

c. 3rd Coat: Sherwin Williams ProMar 200 Zero VOC Latex Eg-Shel, B20-2600 

Series (4 mils wet, 1.7 mils dry per coat). 

G. Wood:  Floors, non-vehicular. 

1. Latex Systems, Semi-Gloss Finish: *Heavy duty, Semi Gloss only  

a. 1st Coat:  Sherwin Williams Tread-Plex Acrylic Floor Coating, B90 Series. 

b. 2nd Coat:  Sherwin Williams Tread-Plex Acrylic Floor Coating, B90 Series. (3.5 

mils wet, 1.5 mils dry, per coat). 

2. Latex Systems, Satin Finish: *Less heavy duty, available in Satin only  

a. 1st Coat:  Sherwin Williams Porch and Floor Enamel, A32-200 Series. 

b. 2nd Coat:  Sherwin Williams Porch and Floor Enamel, A32-200 Series (4 mils 

wet, 1.5 mils dry per coat). 

END OF SECTION 
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SECTION 09 93 00 

STAINING AND TRANSPARENT FINISHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and application of wood stains and transparent finishes on 

the following substrates: 

1. Interior Substrates: 

a. Wood floor and stair treads. 

1.2 DEFINITIONS 

A. MPI Gloss Level 1: Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to 

ASTM D523. 

B. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, 

according to ASTM D523. 

C. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D523. 

D. MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D523. 

E. MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D523. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 

instructions. 

1. Include printout of current "MPI Approved Products List" for each product category 

specified, with the proposed product highlighted. 

B. Samples: For each type of finish system and in each color and gloss of finish required. 

1.4 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each finish system indicated and each color selected to verify 

preliminary selections made under Sample submittals, to demonstrate aesthetic effects, and to 

set quality standards for materials and execution. 
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1. Architect will select one surface to represent surfaces and conditions for application of 

each type of finish system and substrate. 

a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft.. 

b. Other Items: Architect will designate items or areas required. 

2. Final approval of stain color selections will be based on mockups. 

a. If preliminary stain color selections are not approved, apply additional mockups of 

additional stain colors selected by Architect at no added cost to Owner. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated 

on Drawings or comparable product by one of the following: 

1. Benjamin Moore & Co. 

2. Sherwin-Williams Company (The). 

3. Dulux (formerly ICI Paints); a brand of AkzoNobel 

B. Basis-of-Design Product: Subject to compliance with requirements, provide products indicated 

in wood finish systems schedules or comparable products by one of the following: 

1. Cabot Transparent Natural Oil-Based Penetrating Oil  Wood Stain. Color shall be 

clear/natural finish. 

2. Approved equal. 

2.2 MATERIALS, GENERAL 

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its 

"MPI Approved Products List." 

B. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another and 

substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by 

manufacturers of topcoat for use in paint system and on substrate indicated. 

C. Stain Colors:  As selected by Architect from manufacturer's full range. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 

for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Interior Wood Substrates: 15 percent, when measured with an 

electronic moisture meter, or per finish manufacturer’s requirements. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing 

finishes and primers. 

D. Proceed with finish application only after unsatisfactory conditions have been corrected. 

1. Beginning finish application constitutes Contractor's acceptance of substrates and 

conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 

Painting Specification Manual" applicable to substrates indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable. If 

removal is impractical or impossible because of size or weight of item, provide surface-applied 

protection before surface preparation and finishing. 

1. After completing finishing operations, use workers skilled in the trades involved to 

reinstall items that were removed. Remove surface-applied protection if any. 

C. Clean and prepare surfaces to be finished according to manufacturer's written instructions for 

each substrate condition and as specified. 

1. Remove dust, dirt, oil, and grease by washing with a detergent solution; rinse thoroughly 

with clean water and allow to dry. Remove grade stamps and pencil marks by sanding 

lightly. Remove loose wood fibers by brushing. 

2. Remove mildew by scrubbing with a commercial wash formulated for mildew removal 

and as recommended by stain manufacturer. 

3.3 APPLICATION 

A. Apply finishes according to manufacturer's written instructions and recommendations in "MPI 

Architectural Painting Specification Manual." 

B. Apply finishes to produce surface films without cloudiness, holidays, lap marks, brush marks, 

runs, ropiness, or other surface imperfections. 
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3.4 CLEANING AND PROTECTION 

A. Protect work of other trades against damage from finish application. Correct damage by 

cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an 

undamaged condition. 

B. At completion of construction activities of other trades, touch up and restore damaged or 

defaced finished wood surfaces. 

3.5 INTERIOR WOOD-FINISH-SYSTEM SCHEDULE 

A. Wood Substrates: Wood flooring and stair treads. 

1. Semitransparent Stain System: 

a. Prime Coat: Stain, exterior, solvent based, semitransparent, matching topcoat. 

b. Topcoat: Stain, exterior, solvent based, semitransparent. 

1) Cabot Transparent Natural Oil-Based Penetrating Oil  Wood Stain, or 

approved equal. Color shall be clear/natural finish. 

END OF SECTION 
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SECTION 10 14 23 

PANEL SIGNAGE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:  Interior plastic panel signs for directional and room identification signage, 

and code-required signage. 

1.2 DEFINITIONS 

A. Accessible:  In accordance with the accessibility standard. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  For panel signs. 

1. Include fabrication and installation details and attachments to other work. 

2. Show sign mounting heights, locations of supplementary supports to be provided by 

others, and accessories. 

3. Show message list, typestyles, graphic elements, including raised characters and Braille, 

and layout for each sign at least half size. 

C. Samples for Initial Selection:  For each type of sign assembly, exposed component, and exposed 

finish. 

1. Include representative Samples of available typestyles and graphic symbols. 

D. Samples for Verification:  For each type of sign assembly showing all components and with the 

required finishes, in manufacturer's standard size unless otherwise indicated and as follows: 

1. Panel Signs:  Full-size Sample. 

E. Sign Schedule:  Use same designations specified or indicated on Drawings or in a sign schedule. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For signs to include in maintenance manuals. N
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Accessibility Standard:  Comply with applicable provisions in the U.S. Architectural & 

Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings 

and Facilities and ICC A117.1 for signs. 

2.2 SIGNS 

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

following: 

1. ASI Sign Systems, Inc. 

2. Best Sign Systems Inc. 

3. InPro Corporation. 

4. Mohawk Sign Systems. 

B. Panel Signs:  Signs with smooth, uniform surfaces; with message and characters having uniform 

faces, sharp corners, and precisely formed lines and profiles; and as follows: 

1. Panel Sign Type:  One of the following: 

a. Solid-Sheet Sign:  Acrylic sheet with integral color. 

b. Laminated-Sheet Sign:  Photopolymer face sheet with raised graphics laminated to 

acrylic backing sheet to produce composite sheet. 

1) Basis-of-Design Product:  ASI-Modulex, Inc.; Intouch ADA-Ready Sign 

System. 

2. Sign-Panel Perimeter:  Finish edges smooth. 

a. Edge Condition:  Square cut. 

b. Corner Condition in Elevation:  Square. 

3. Mounting:  Manufacturer's standard method for substrates indicated with adhesive. 

4. Surface Finish and Applied Graphics: 

a. Integral Acrylic Sheet Color:  As selected by Architect from full range of industry 

colors. 

b. Painted Finish and Graphics:  Manufacturer's standard, factory-applied acrylic 

polyurethane, in color as selected by Architect from manufacturer's full range. 

5. Text and Typeface:  Accessible raised characters and Braille; typeface as indicated or as 

selected by Architect from manufacturer's full range; and content as scheduled.  Finish 

raised characters to contrast with background color, and finish Braille to match 

background color. 

6. Panel Sign Schedule: 

a. Room Identification Signs: 

1) Sign Size:  6 by 8 inches unless otherwise indicated. 

2) Character Style and Size:  As selected by Architect. 

3) Text/Message:  As directed by Architect for each application.  Include 

accessibility pictogram as applicable. 

4) Location and Quantity:  Provide one sign for each toilet room and janitor’s 

closet. 

b. Fire Extinguisher Identification Signs: 

1) Sign Size:  6 by 8 inches unless otherwise indicated. 

N
O

T 
FO

R
 B

ID



Darley House 2ND FLOOR RENOVATIONS 

August 1, 2024 Project No.: MC2006000201B 
 

 

Bernardon Delaware LLC 

Project No. 8523.03-22 

PANEL SIGNAGE 

10 14 23 - 3 
 

2) Character Style and Size:  As selected by Architect. 

3) Text/Message:  As indicated. 

4) Location and Quantity:  Provide one sign for each fire extinguisher 

,location. 

c. Code-Required Egress Signs: 

1) Sign Size:  10 by 12 inches unless otherwise indicated. 

2) Character Style and Size:  As selected by Architect. 

3) Text/Message:  As directed by Architect to include level designation, 

number of floors to egress, number of floors to roof access, and similar 

information as required by authorities having jurisdiction. 

4) Location and Quantity:  As indicated. 

2.3 PANEL-SIGN MATERIALS 

A. Acrylic Sheet:  ASTM D 4802, category as standard with manufacturer for each sign, 

Type UVF (UV filtering). 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Install signs using mounting methods indicated and according to manufacturer's 

written instructions. 

1. Install signs level, plumb, true to line, and at locations and heights indicated, with sign 

surfaces free of distortion and other defects in appearance. 

2. Install signs so they do not protrude or obstruct according to the accessibility standard. 

3. Before installation, verify that sign surfaces are clean and free of materials or debris that 

would impair installation. 

B. Room-Identification Signs and Other Accessible Signage:  Install in locations on walls as 

indicated and according to accessibility standard. 

C. Mounting Methods: 

1. Adhesive:  Clean bond-breaking materials from substrate surface and remove loose 

debris.  Apply linear beads or spots of adhesive symmetrically to back of sign and of 

suitable quantity to support weight of sign after cure without slippage.  Keep adhesive 

away from edges to prevent adhesive extrusion as sign is applied and to prevent visibility 

of cured adhesive at sign edges.  Place sign in position, and push to engage adhesive.  

Temporarily support sign in position until adhesive fully sets. 

D. Signs Mounted on Glass:  Provide opaque sheet matching sign material and finish onto opposite 

side of glass to conceal back of sign. 
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3.2 ADJUSTING AND CLEANING 

A. Remove and replace damaged or deformed signs and signs that do not comply with specified 

requirements.  Replace signs with damaged or deteriorated finishes or components that cannot 

be successfully repaired by finish touchup or similar minor repair procedures. 

B. Remove temporary protective coverings and strippable films as signs are installed. 

C. On completion of installation, clean exposed surfaces of signs according to manufacturer's 

written instructions, and touch up minor nicks and abrasions in finish.  Maintain signs in a clean 

condition during construction and protect from damage until acceptance by Owner. 

 

 

END OF SECTION 
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SECTION 10 28 00 

TOILET, BATH, AND LAUNDRY ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Public-use washroom accessories. 

2. Under-lavatory guards. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: Full size, for each exposed product and for each finish specified. 

1.3 INFORMATIONAL SUBMITTALS 

A. Sample warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.5 WARRANTY 

A. Manufacturer's Special Warranty for Mirrors: Manufacturer agrees to repair or replace mirrors 

that fail in materials or workmanship within specified warranty period. 

1. Warranty Period:  15 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

N
O

T 
FO

R
 B

ID



2ND FLOOR RENOVATIONS Darley House 

Project No.: MC2006000201B August 1, 2024 

 

 

TOILET, BATH, AND LAUNDRY ACCESSORIES Bernardon Delaware LLC 

10 28 00 - 2  Project No.: 8523.03-22 

2.2 PUBLIC-USE WASHROOM ACCESSORIES 

A. Mirror Unit Toilet Room Accessory 5: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Headwest 

product as indicated in drawings or a comparable product by one of the following: 

a. Bobrick Washroom Equipment, Inc. 

b. Bradley Corporation. 

2. Frame:  Stainless steel, fixed tilt. 

a. Corners:  Manufacturer's standard. 

3. Hangers: Produce rigid, tamper- and theft-resistant installation, using method indicated 

below. 

a. One-piece, galvanized-steel, wall-hanger device with spring-action locking 

mechanism to hold mirror unit in position with no exposed screws or bolts. 

4. Size: As indicated. 

B. Grab Bar Toilet Room Accessory 2: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Moen 

product as indicated in drawings or a comparable product by one of the following: 

a. Bobrick Washroom Equipment, Inc. 

b. Bradley Corporation. 

c. American Specialties 

2. Mounting: Flanges with concealed fasteners. 

3. Material: Stainless steel, 0.05 inch thick. 

a. Finish: Smooth, No. 4 finish (satin) on ends and slip-resistant texture in grip area. 

4. Outside Diameter:  1-1/4 inches. 

5. Configuration and Length:  Custom grab bar unit as indicated. 

C. Grab Bar Toilet Room Accessory 1: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Moen 

product as indicated in drawings, or a comparable product by one of the following: 

a. Bobrick Washroom Equipment, Inc. 

b. Bradley Corporation. 

c. American Specialties, Inc 

2. Mounting: Flanges with concealed fasteners. 

3. Material: Stainless steel, 0.05 inch thick. 
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a. Finish: Smooth, No. 4 finish (satin) on ends and slip-resistant texture in grip area. 

4. Outside Diameter:  1-1/4 inches. 

5. Configuration and Length:  Straight, 36 inches long. 

D. Toilet Tissue (Roll) Dispenser Toilet Room Accessory 4: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Moen 

product as indicated in drawings, or a comparable product by one of the following: 

a. Bobrick Washroom Equipment, Inc. 

b. Bradley Corporation. 

c. American Specialties, Inc 

2. Description:  Double-roll dispenser. 

3. Mounting:  Surface mounted. 

4. Operation:  Noncontrol delivery with standard spindle. 

5. Capacity: Designed for 4-1/2- or 5-inch- diameter tissue rolls. 

6. Material and Finish:  Stainless steel, No. 4 finish (satin). 

2.3 UNDERLAVATORY GUARDS 

A. Underlavatory Guard TA-10: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Truebro by 

IPS Corporation; Lav Guard 2 or a comparable product by one of the following: 

a. Buckaroos, Inc. 

b. Plumberex Specialty Products, Inc. 

2. Description: Insulating pipe covering for supply and drain piping assemblies that 

prevents direct contact with and burns from piping; allow service access without 

removing coverings. 

3. Material and Finish: Antimicrobial, molded plastic, white. 

2.4 FABRICATION 

A. Keys: Provide universal keys for internal access to accessories for servicing and resupplying. 

Provide minimum of six keys to Owner's representative. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install accessories according to manufacturers' written instructions, using fasteners appropriate 

to substrate indicated and recommended by unit manufacturer. Install units level, plumb, and 

firmly anchored in locations and at heights indicated. 
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B. Grab Bars: Install to withstand a downward load of at least 250 lbf, when tested according to 

ASTM F446. 

END OF SECTION 
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SECTION 10 44 16 

FIRE EXTINGUISHERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes portable, hand-carried fire extinguishers, mounting brackets, and wall cabinets 

for fire extinguishers. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Warranty: Sample of special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.6 COORDINATION 

A. Coordinate type and capacity of fire extinguishers with fire-protection cabinets to ensure fit and 

function. 

1.7 WARRANTY 

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

replace fire extinguishers that fail in materials or workmanship within specified warranty 

period. 

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

2.1 PERFORMANCE REQUIREMENTS 

A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Portable 

Fire Extinguishers." 

B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent 

testing agency acceptable to authorities having jurisdiction. 

2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS 

A. Fire Extinguishers: Type, size, and capacity for each mounting bracket indicated. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Kidde 

Residential and Commercial Division; Pro 10 MP Fire Extinguisher #466204 or a 

comparable product by one of the following: 

a. Guardian Fire Equipment, Inc. 

b. JL Industries, Inc.; a division of the Activar Construction Products Group. 

c. Larsens Manufacturing Company. 

2. Instruction Labels: Include pictorial marking system complying with NFPA 10, 

Appendix B. 

B. Multipurpose Dry-Chemical Type: UL-rated 10 lb. nominal capacity, with monoammonium 

phosphate-based dry chemical in manufacturer's standard enameled container. 

2.3 FIRE EXTINGUISHER CABINET  

A. Fire Extinguisher Cabinets: Manufacturer's standard steel, semi recessed cabinet designed to 

house fire extinguisher to wall or structure, of sizes required for types and capacities of fire 

extinguishers indicated. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide JL 

Industries, Inc.; a division of the Activar Construction Products Group; Fire Extinguisher 

Semi-recessed Cabinet, pull handle, white painted finish, #1013V10 Ambassador Series 

or a comparable product by one of the following: 

a. Guardian Fire Equipment, Inc. 

b. Larsens Manufacturing Company. 

c. Kidde Residential and Commercial Division. 

B. Identification: Lettering complying with authorities having jurisdiction for letter style, size, 

spacing, and location. Locate as indicated by Architect. 
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2.4 MOUNTING BRACKETS  

A. Mounting Brackets: Manufacturer's standard steel, designed to secure fire extinguisher to wall 

or structure, of sizes required for types and capacities of fire extinguishers indicated, with plated 

or black baked-enamel finish. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Kidde 

Residential and Commercial Division; standard hanger or a comparable product by one of 

the following: 

a. Guardian Fire Equipment, Inc. 

b. JL Industries, Inc.; a division of the Activar Construction Products Group. 

c. Larsens Manufacturing Company. 

B. Identification: Lettering complying with authorities having jurisdiction for letter style, size, 

spacing, and location. Locate as indicated by Architect. 

1. Identify bracket-mounted fire extinguishers with the words "FIRE EXTINGUISHER" in 

red letter decals applied to mounting surface. 

a. Orientation:  Vertical. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Examine fire extinguishers for proper charging and tagging. 

1. Remove and replace damaged, defective, or undercharged fire extinguishers. 

B. Install fire extinguishers and mounting brackets in locations indicated and in compliance with 

requirements of authorities having jurisdiction. 

1. Mounting Brackets: Top of fire extinguisher to be at 42 inches above finished floor. 

C. Mounting Brackets: Fasten mounting brackets to surfaces, square and plumb, at locations 

indicated. 
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SECTION 22 05 53
IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Tags.
1.02 REFERENCE STANDARDS

A. ASME A13.1 - Scheme for the Identification of Piping Systems; The American Society of
Mechanical Engineers; 2007.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

PART 2  PRODUCTS
2.01 PLUMBING COMPONENT IDENTIFICATION GUIDELINE

A. Tags:
1. Piping:  3/4 inch diameter and smaller.

B. Pipe Markers:  3/4 inch diameter and higher.
2.02 IDENTIFICATION APPLICATIONS

A. Piping:  Pipe markers.
B. Valves:  Tags.

2.03 TAGS
A. Manufacturers:

1. Brady Corporation:  www.bradycorp.com
2. Brimar Industries, Inc:  www.pipemarker.com
3. Marking Services, ww.markserv.com
4. Or approved equal.

B. Flexible:  Vinyl with engraved black letters on light contrasting background color with up to three
lines of text. Minimum tag size 1-1/2 inch in diameter.

C. Metal:  Brass, 19 gauge 1-1/2 inch in diameter with smooth edges, blank, smooth edges, and
corrosion-resistant ball chain.  Up to three lines of text.

PART 3  EXECUTION
3.01 PREPARATION

A. Degrease and clean surfaces to receive identification products.
3.02 INSTALLATION

A. Install flexible nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply
with sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Install tags in clear view and align with axis of piping
C. Install plastic pipe markers in accordance with manufacturer's instructions.
D. Use tags on piping 3/4 inch diameter and smaller.

1. Identify service, flow direction, and pressure.
2. Install in clear view and align with axis of piping.
3. Locate identification not to exceed 20 feet on straight runs including risers and drops,

adjacent to each valve and Tee, at each side of penetration of structure or enclosure, and
at each obstruction.
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3.03 SCHEDULE
A. Domestic Water:  Green Background with White Lettering

END OF SECTION
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SECTION 22 07 19
PLUMBING PIPING INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping insulation.
B. Glass fiber insulation.
C. Jacketing and accessories.

1.02 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping.
B. Section 22 10 05 - Plumbing Piping:  Placement of hangers and hanger inserts.

1.03 REFERENCE STANDARDS
A. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal

Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2019.
B. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2019.
C. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic

Stainless Steel; 2008 (Reapproved 2018).
D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2020.
E. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2016.
F. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current

Edition, Including All Revisions.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide product description, thermal characteristics, list of materials and

thickness for each service, and locations.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with not less than three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Accept materials on site, labeled with manufacturer's identification, product density, and

thickness.
1.07 FIELD CONDITIONS

A. Maintain ambient conditions required by manufacturers of each product.
B. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

2.02 GLASS FIBER INSULATION
A. Manufacturers:

1. Knauf Insulation:  www.knaufusa.com.
2. Johns Manville:  www.jm.com.
3. Owens Corning Corp:  www.owenscorning.com.
4. CertainTeed Corporation; :  www.certainteed.com.
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5. Substitutions:  See Section 01 60 00 - Product Requirements.
B. Insulation:  ASTM C547 and ASTM C795; rigid molded, noncombustible.

1. K Value:  ASTM C177, 0.24 at 75 degrees F.
2. Maximum Service Temperature:  850 degrees F.
3. Maximum Moisture Absorption:  0.2 percent by volume.

C. Insulation:  ASTM C547 and ASTM C795; semi-rigid, noncombustible, end grain adhered to
jacket.
1. K Value:  ASTM C177, 0.24 at 75 degrees F.
2. Maximum Service Temperature:  650 degrees F.
3. Maximum Moisture Absorption:  0.2 percent by volume.

D. Vapor Barrier Jacket:  White Kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm.

2.03 JACKETING AND ACCESSORIES
A. PVC Plastic Jacket:

1. Manufacturers:
a. Johns Manville Corporation:  www.jm.com/#sle.
b. Knauf Insulation:  www.knaufusa.com.
c. Owens Corning Corp:  www.owenscorning.com.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Jacket:  One piece molded type fitting covers and sheet material, off-white color.
a. Minimum Service Temperature:  0 degrees F.
b. Maximum Service Temperature:  150 degrees F.
c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in accordance

with ASTM E96/E96M.
d. Thickness:  10 mil, 0.010 inch.
e. Connections:  Brush on welding adhesive.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.
B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Exposed Piping:  Locate insulation and cover seams in least visible locations.
C. Glass fiber insulated pipes conveying fluids below ambient temperature:

1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing
longitudinal laps and butt strips with pressure-sensitive adhesive.  Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

D. Glass fiber insulated pipes conveying fluids above ambient temperature:
1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied. 

Secure with self-sealing longitudinal laps and butt strips with pressure-sensitive adhesive. 
Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining
pipe.  Finish with glass cloth and adhesive or PVC fitting covers.

E. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at
supports, protrusions, and interruptions.  At fire separations, see Section 07 84 00.

F. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet above
finished floor):  Finish with canvas jacket sized for finish painting.
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G. Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with
insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced
vapor barrier cement.  Cover with aluminum jacket with seams located on bottom side of
horizontal piping.

H. Buried Piping:  Provide factory fabricated assembly with inner all-purpose service jacket with
self-sealing lap, and asphalt impregnated open mesh glass fabric, with one mil, 0.001 inch thick
aluminum foil sandwiched between three layers of bituminous compound; outer surface faced
with a polyester film.

I. Heat Traced Piping:  Insulate fittings, joints, and valves with insulation of like material,
thickness, and finish as adjoining pipe.  Size large enough to enclose pipe and heat tracer.
Cover with aluminum jacket with seams located on bottom side of horizontal piping.

3.03 SCHEDULES
A. Plumbing Systems:

1. Domestic Hot Water Supply:
a. Glass Fiber Insulation: 1-1/2" and smaller shall be ¾” thick.
b. Glass Fiber Insulation: 2" and larger shall be 1-1/2” thick.

2. Domestic Hot Water Recirculation:
a. Glass Fiber Insulation: 1-1/2" and smaller shall be ¾” thick.
b. Glass Fiber Insulation: 2" and larger shall be 1-1/2” thick.

3. Domestic Cold Water:
a. Glass Fiber Insulation: 1-1/2" and smaller shall be ¾” thick.
b. Glass Fiber Insulation: 2" and larger shall be 1-1/2” thick.

END OF SECTION
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SECTION 22 10 05
PLUMBING PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Domestic water piping, above grade.
1.02 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.
B. Section 22 05 53 - Identification for Plumbing Piping and Equipment.
C. Section 22 07 19 - Plumbing Piping Insulation.

1.03 REFERENCE STANDARDS
A. ASME B16.4 - Gray Iron Threaded Fittings: Classes 125 and 250; 2016.
B. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2018.
C. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2018.
D. ASME B31.9 - Building Services Piping; 2017.
E. ASME BPVC-IX - Qualification Standard for Welding, Brazing, and Fuzing Procedures;

Welders; Brazers; and Welding, Brazing, and Fusing Operators - Welding Brazing and Fusing
Qualifications; 2019.

F. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings; 1999, with
Editorial Revision (2018).

G. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2018.

H. ASTM B32 - Standard Specification for Solder Metal; 2008 (Reapproved 2014).
I. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2020.
J. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2020.
K. ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering of Copper and

Copper Alloy Tube; 2016.
L. ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and Copper

Alloy Tube and Fittings; 2016.
M. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2020.
N. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 1992

(Reapproved 2008).
O. AWWA C606 - Grooved and Shouldered Joints; 2015.
P. AWWA C651 - Disinfecting Water Mains; 2014.
Q. ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements; 2015.
R. ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry

Elements; 2015.
S. ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements; 2015.
T. ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete

Elements; 2016.
U. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,

Application, and Installation; 2018.
V. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;

2010.
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W. NSF 61 - Drinking Water System Components - Health Effects; 2019.
X. NSF 372 - Drinking Water System Components - Lead Content; 2016.
Y. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current

Edition, Including All Revisions.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories.  Provide

manufacturers catalog information.  Indicate valve data and ratings.
C. Project Record Documents:  Record actual locations of valves.
D. Maintenance Materials:  Furnish the following for State of Delaware - Department of State's use

in maintenance of project.
1. See Section 01 60 00 - Product Requirements for additional provisions.
2. Valve Repacking Kits:  One for each type and size of valve.

1.05 QUALITY ASSURANCE
A. Perform work in accordance with applicable codes.
B. Valves:  Manufacturer's name and pressure rating marked on valve body.
C. Welding Materials and Procedures:  Comply with ASME BPVC-IX and applicable state labor

regulations.
D. Welder Qualifications:  Certified in accordance with ASME BPVC-IX.
E. Identify pipe with marking including size, ASTM material classification, ASTM specification,

potable water certification, water pressure rating.
1.06 REGULATORY REQUIREMENTS

A. Perform Work in accordance with State of Delaware plumbing code.
B. Conform to applicable code for installation of backflow prevention devices.
C. Provide certificate of compliance from authority having jurisdiction indicating approval of

installation of backflow prevention devices.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
B. Provide temporary protective coating on cast iron and steel valves.
C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until

installation.
D. Protect piping systems from entry of foreign materials by temporary covers, completing sections

of the work, and isolating parts of completed system.
1.08 FIELD CONDITIONS

A. Do not install underground piping when bedding is wet or frozen.
PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Potable Water Supply Systems:  Provide piping, pipe fittings, and solder and flux (if used), that
comply with NSF 61 and NSF 372 for maximum lead content; label pipe and fittings.

B. Plenum-Installed Acid Waste Piping:  Flame-spread index equal or below 25 and smoke-spread
index equal or below 50 according to ASTM E84 or UL 723 tests.

2.02 DOMESTIC WATER PIPING, ABOVE GRADE
A. Copper Tube(Domestic Water 2" and below):  ASTM B88 (ASTM B88M), Type K (A), Drawn

(H).
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1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze.
2. Joints:  ASTM B32, alloy Sn95 solder.

B. Steel Pipe (Domestic Water above 2"):  ASTM A53/A53M Schedule 40, galvanized, using one
of the following joint types:
1. Threaded Joints:  ASME B16.4 cast iron fittings
2. Grooved Joints:  AWWA C606 grooved pipe, cast iron fittings, and mechanical couplings.

2.03 PIPE FLANGES, UNIONS, AND COUPLINGS
A. Unions for Pipe Sizes 3 inch and Under:

1. Ferrous Pipe:  Class 150 malleable iron threaded unions.
2. Copper Tube and Pipe:  Class 150 bronze unions with soldered joints.

B. Flanges for Pipe Sizes Over 1 inch:
1. Ferrous Pipe:  Class 150 malleable iron threaded or forged steel slip-on flanges;

preformed neoprene gaskets.
2. Copper Tube and Pipe:  Class 150 slip-on bronze flanges; preformed neoprene gaskets.

C. Mechanical Couplings for Grooved and Shouldered Joints:  Two or more curved housing
segments with continuous key to engage pipe groove, circular C-profile gasket, and bolts to
secure and compress gasket.
1. Dimensions and Testing:  In accordance with AWWA C606.
2. Housing Material:  Provide ASTM A47/A47M malleable iron or ductile iron, galvanized.
3. Gasket Material:  EPDM suitable for operating temperature range from minus 30 degrees

F to 230 degrees F.
4. Bolts and Nuts:  Hot dipped galvanized or zinc-electroplated steel.
5. When pipe is field grooved, provide coupling manufacturer's grooving tools.

2.04 PIPE HANGERS AND SUPPORTS
A. Provide hangers and supports that comply with MSS SP-58.

1. If type of hanger or support for a particular situation is not indicated, select appropriate
type using MSS SP-58 recommendations.

2. Overhead Supports:  Individual steel rod hangers attached to structure or to trapeze
hangers.

3. Trapeze Hangers:  Welded steel channel frames attached to structure.
4. Vertical Pipe Support:  Steel riser clamp.

B. Plumbing Piping - Drain, Waste, and Vent:
1. Conform to ASME B31.9.
2. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring.
3. Hangers for Pipe Sizes 2 inch and Over:  Carbon steel, adjustable, clevis.
4. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.

C. Plumbing Piping - Water:
1. Conform to ASME B31.9.
2. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring.
3. Hangers for Cold Pipe Sizes 2 inch and Over:  Carbon steel, adjustable, clevis.
4. Hangers for Hot Pipe Sizes 2 to 4 inch:  Carbon steel, adjustable, clevis.
5. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

D. Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows:
1. Concrete Wedge Expansion Anchors:  Comply with ICC-ES AC193.
2. Masonry Wedge Expansion Anchors:  Comply with ICC-ES AC01.
3. Concrete Screw Type Anchors:  Comply with ICC-ES AC193.
4. Masonry Screw Type Anchors:  Comply with ICC-ES AC106.
5. Concrete Adhesive Type Anchors:  Comply with ICC-ES AC308.

2.05 BALL VALVES
A. Manufacturers:
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1. Tyco Flow Control:  www.tycoflowcontrol.com.
2. Conbraco Industries, Inc:  www.apollovalves.com.
3. Nibco, Inc:  www.nibco.com.
4. Milwaukee Valve Company:  www.milwaukeevalve.com.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Construction, 4 inch and Smaller:  MSS SP-110, Class 150, 400 psi CWP, bronze or ductile iron
body, 304 stainless steel or chrome plated brass ball, regular port, teflon seats and stuffing box
ring, blow-out proof stem, lever handle with balancing stops, threaded or grooved ends with
union.

C. Construction, 4 Inches and Smaller:  MSS SP-110, Class 150, 400 psi CWP, bronze, two piece
body, chrome plated brass ball, regular port, teflon seats and stuffing box ring, blow-out proof
stem, lever handle with balancing stops, solder ends with union.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that excavations are to required grade, dry, and not over-excavated.
3.02 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and dirt, on inside and outside, before assembly.
C. Prepare piping connections to equipment with flanges or unions.

3.03 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Vent piping within a plenum rated ceiling must meet the code required smoke and flame spread

ratings.  If the material specified to be used does not meet the 25/50 smoke / flame spread
rating it will be the installing contractors responsiblity to insulate the portion of this piping within
the plenum.

C. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
D. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to

walls.
E. Install piping to maintain headroom, conserve space, and not interfere with use of space.
F. Group piping whenever practical at common elevations.
G. Provide clearance in hangers and from structure and other equipment for installation of

insulation and access to valves and fittings.
H. Provide access where valves and fittings are not exposed.
I. Copper Pipe and Tube:  Make soldered joints in accordance with ASTM B828, using specified

solder, and flux meeting ASTM B813; in potable water systems use flux also complying with
NSF 61 and NSF 372.

J. Sleeve pipes passing through partitions, walls, and floors.
K. Inserts:

1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of

reinforced concrete beams.
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4

inches.
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt

with recessed square steel plate and nut above slab.
L. Pipe Hangers and Supports:
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1. Install in accordance with ASME B31.9.
2. Support horizontal piping as indicated.
3. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent

work.
4. Place hangers within 12 inches of each horizontal elbow.
5. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe

movement without disengagement of supported pipe.
6. Provide copper plated hangers and supports for copper piping.

3.04 APPLICATION
A. Install gate valves for shut-off and to isolate equipment, part of systems, or vertical risers.
B. Install globe valves for throttling, bypass, or manual flow control services.
C. Provide plug valves in natural gas systems for shut-off service.

3.05 TOLERANCES
A. Drainage Piping:  Establish invert elevations within 1/2 inch vertically of location indicated and

slope to drain at minimum of 1/4 inch per foot slope.
B. Water Piping:  Slope at minimum of 1/32 inch per foot and arrange to drain at low points.

3.06 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM
A. Prior to starting work, verify system is complete, flushed, and clean.
B. Ensure acidity (pH) of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda

or soda ash) or acid (hydrochloric).
C. Inject disinfectant, free chlorine in liquid, powder, tablet, or gas form throughout system to

obtain 50 to 80 mg/L residual.
D. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15

percent of outlets.
E. Maintain disinfectant in system for 24 hours.
F. If final disinfectant residual tests less than 25 mg/L, repeat treatment.
G. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.
H. Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from water

entry, and analyze in accordance with AWWA C651.
3.07 SCHEDULES

A. Pipe Hanger Spacing:
1. Metal Piping:

a. Pipe Size:  1/2 inch to 1-1/4 inch:
1) Maximum Hanger Spacing:  6.5 ft.
2) Hanger Rod Diameter:  3/8 inches.

b. Pipe Size:  1-1/2 inch to 2 inch:
1) Maximum Hanger Spacing:  10 ft.
2) Hanger Rod Diameter:  3/8 inch.

c. Pipe Size:  2-1/2 inch to 3 inch:
1) Maximum Hanger Spacing:  10 ft.
2) Hanger Rod Diameter:  1/2 inch.

d. Pipe Size:  4 inch to 6 inch:
1) Maximum Hanger Spacing:  10 ft.
2) Hanger Rod Diameter:  5/8 inch.

2. Plastic Piping:
a. All Sizes:

1) Maximum Hanger Spacing:  6 ft.
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2) Hanger Rod Diameter:  3/8 inch.
END OF SECTION
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SECTION 22 40 00
PLUMBING FIXTURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Tank type water closets.
B. Lavatories.
C. Sinks.

1.02 RELATED REQUIREMENTS
A. Section 22 10 05 - Plumbing Piping.

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.
B. ASME A112.18.1 - Plumbing Supply Fittings; 2018, with Errata.
C. ASME A112.19.2 - Ceramic Plumbing Fixtures; 2018.
D. ASME A112.19.3 - Stainless Steel Plumbing Fixtures; 2017.
E. NSF 61 - Drinking Water System Components - Health Effects; 2019.
F. NSF 372 - Drinking Water System Components - Lead Content; 2016.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes,

trim, and finishes.
C. Manufacturer's Instructions:  Indicate installation methods and procedures.
D. Maintenance Data:  Include fixture trim exploded view and replacement parts lists.
E. Warranty:  Submit manufacturer warranty and ensure forms have been completed in State of

Delaware - Department of State's name and registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

1.06 REGULATORY REQUIREMENTS
A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories

Inc., as suitable for the purpose specified and indicated.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Accept fixtures on site in factory packaging.  Inspect for damage.
B. Protect installed fixtures from damage by securing areas and by leaving factory packaging in

place to protect fixtures and prevent use.
1.08 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
B. Provide five year manufacturer warranty for electric water cooler.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Potable Water Systems:  Provide plumbing fittings and faucets that comply with NSF 61 and
NSF 372 for maximum lead content; label pipe and fittings.

2.02 TANK TYPE WATER CLOSETS
A. Manufacturers:
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1. American Standard, Inc; Baby Devoro, Flo-Wise, 2-Piece Gravity: 
www.americanstandard-us.com/#sle.

2. Kohler Company:  www.kohler.com
3. Sloan Valve:  www.sloanvalve.com
4. Zurn Industries, LLC:  www.zurn.com
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Floor-Mounted Bowl:
1. ASME A112.19.2; siphon jet, vitreous china, 16.5 inches high, close-coupled closet

combination with elongated rim, insulated vitreous china closet tank with fittings and lever
flushing valve, bolt caps.

2. Water Consumption:  1.6 gal per flush, maximum.
C. Toilet Seats:

1. Plastic:  Solid, white, enlongated, open front, hinged seat cover, extended back with
self-sustaining hinges, and brass bolts with covers.

2. Manufacturers:
a. American Standard, Inc:  www.americanstandard-us.com
b. Bemis Manufacturing Company:  www.bemismfg.com
c. PROFLO; Camas - Slow Close, Easy Clean, Heavy Duty:  www.ferguson.com
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2.03 LAVATORIES
A. Manufacturers:

1. American Standard Inc:  www.americanstandard.com.
2. Kohler Company:  www.kohler.com
3. Zurn Industries, LLC:  www.zurn.com
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Wall-Hung Basin:
1. Vitreous China:  ASME A112.19.2; white oval basin with splash lip, front overflow, soap

depression, and hanger.  Size as indicated on drawings with 4 inch centerset spacing.
2. Carrier:

a. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall
attachment, threaded studs for fixture hanger, bearing plate and studs.

b. Manufacturers:
1) Jay R. Smith MFG. Co:  www.jrsmith.com
2) JOSAM Company:  www.josam.com
3) Zurn Industries, LLC; Z1231:  www.zurn.com
4) Substitutions:  See Section 01 60 00 - Product Requirements.

C. Supply Faucet:
1. Manufacturers:

a. American Standard, Inc:  www.americanstandard-us.com
b. Kohler Company:  www.kohler.com
c. Zurn Industries, LLC; Aqua Sense Series:  www.zurn.com
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. ASME A112.18.1; chrome plated combination supply fitting with pop-up waste, water
economy aerator with maximum flow of 2.2 gpm, indexed handles.

3. Double Lever Handle, Commercial, Faucet:  ASME A112.18.1; deck-mount, ceramic
cartridge disc valve, and maximum flow of 1.5 gpm.  Polished chrome finish.

D. Accessories:
1. Offset waste with perforated open strainer.
2. Carrier:

a. Manufacturers:
1) JOSAM Company:  www.josam.com
2) Zurn Industries, Inc:  www.zurn.com
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DEDC, LLC PLUMBING FIXTURES
Project No.: 22P352 22 40 00-3

3) Kohler Company:  www.kohler.com
4) Substitutions:  See Section 01 60 00 - Product Requirements.

b. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall
attachment, threaded studs for fixture hanger, bearing plate and studs.

2.04 SINKS
A. Manufacturers:

1. American Standard, Inc:  www.americanstandard-us.com
2. Elkay Manufacturing Company:  www.elkay.com
3. Kohler Company:  www.kohler.com
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Double Compartment Bowl:
1. ASME A112.19.3; 33 by 22 by 8 inch outside dimensions 20 gauge, 0.0359 inch thick,

Type 302 stainless steel, self- rimming and undercoated, with ledge back drilled for trim.
2. Drain:  1-1/2 inch with chrome plated brass strainer and tailpiece.

C. Kitchen Faucets:
1. Manufacturers:

a. American Standard, Inc;  www.americanstandard-us.com
b. Kohler;  www.kohler.com
c. PROFLO:  www.ferguson.com

2. Single Handle Faucet with Two-Function Pulldown Spray Head:
a. Spray Functions:  Stream and aerated spray at 1.75 gpm, maximum.
b. Materials:  Ceramic disc-cartridge valve on brass body with brushed nickel finish.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures.
B. Verify that electric power is available and of the correct characteristics.
C. Confirm that millwork is constructed with adequate provision for the installation of counter top

lavatories and sinks.
3.02 PREPARATION

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture
rough-in schedule for particular fixtures.

3.03 INSTALLATION
A. Install each fixture with trap, easily removable for servicing and cleaning.
B. Provide chrome-plated rigid or flexible supplies to fixtures with loose key stops, reducers, and

escutcheons.
C. Install components level and plumb.
D. Install and secure fixtures in place with wall supports and bolts.

3.04 ADJUSTING
A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or

overflow.
3.05 CLEANING

A. Clean plumbing fixtures and equipment.
3.06 PROTECTION

A. Protect installed products from damage due to subsequent construction operations.
B. Repair or replace damaged products before Date of Substantial Completion.
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3.07 SCHEDULES
A. Fixture Heights:  Install fixtures to heights above finished floor as indicated.

1. Water Closet:
a. Standard:  15 inches to top of bowl rim.
b. Accessible:  18 inches to top of seat.

2. Lavatory:
a. Accessible:  34 inches to top of basin rim.

END OF SECTION
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SECTION 23 05 13
COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. General construction and requirements.
B. Single phase electric motors.

1.02 RELATED REQUIREMENTS
A. Section 26 05 83 - Wiring Connections:  Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS
A. NEMA MG 1 - Motors and Generators; 2018.
B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide wiring diagrams with electrical characteristics and connection

requirements.
C. Manufacturer's Installation Instructions:  Indicate setting, mechanical connections, lubrication,

and wiring instructions.
D. Operation Data:  Include instructions for safe operating procedures.
E. Maintenance Data:  Include assembly drawings, bearing data including replacement sizes, and

lubrication instructions.
1.05 QUALITY ASSURANCE

A. Comply with NFPA 70.
B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories

Inc. as suitable for the purpose specified and indicated.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect motors stored on site from weather and moisture by maintaining factory covers and
suitable weather-proof covering.  For extended outdoor storage, remove motors from equipment
and store separately.

1.07 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide five year manufacturer warranty for motors larger than 20 horsepower.

PART 2  PRODUCTS
2.01 GENERAL CONSTRUCTION AND REQUIREMENTS

A. Electrical Service:
1. Motors 1/2 HP and Smaller:  115 volts, single phase, 60 Hz.
2. Motors Larger than 1/2 Horsepower:  208 or 480 volts, three phase, 60 Hz.

B. Construction:
1. Open drip-proof type except where specifically noted otherwise.
2. Design for continuous operation in 104 degrees F environment.
3. Design for temperature rise in accordance with NEMA MG 1 limits for insulation class,

service factor, and motor enclosure type.
C. Construction:

1. Open drip-proof type except where specifically noted otherwise.
2. Design for continuous operation in 40 degrees C environment.
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3. Design for temperature rise in accordance with NEMA MG 1 limits for insulation class,
service factor, and motor enclosure type.

4. Motors with frame sizes 254T and larger:  Energy Efficient Type.
D. Visible Nameplate:  Indicating motor horsepower, voltage, phase, cycles, RPM, full load amps,

locked rotor amps, frame size, manufacturer's name and model number, service factor, power
factor, efficiency.

E. Wiring Terminations:
1. Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials

indicated.  Enclose terminal lugs in terminal box sized to NFPA 70, threaded for conduit.
2. For fractional horsepower motors where connection is made directly, provide threaded

conduit connection in end frame.
2.02 SINGLE PHASE POWER - SPLIT PHASE MOTORS

A. Starting Torque:  Less than 150 percent of full load torque.
B. Starting Current:  Up to seven times full load current.
C. Breakdown Torque:  Approximately 200 percent of full load torque.
D. Drip-proof Enclosure:  Class A (50 degrees C temperature rise) insulation, NEMA Service

Factor, prelubricated sleeve or ball bearings.
E. Enclosed Motors:  Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor,

prelubricated ball bearings.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install securely on firm foundation.  Mount ball bearing motors with shaft in any position.
C. Check line voltage and phase and ensure agreement with nameplate.

END OF SECTION

N
O

T 
FO

R
 B

ID



Darley House 2ND FLOOR RENOVATIONS
August 1, 2024 Project No.: MC2006000201B

DEDC, LLC METERS AND GAUGES FOR HVAC PIPING
Project No.: 22P352 23 05 19-1

SECTION 23 05 19
METERS AND GAUGES FOR HVAC PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pressure gauges and pressure gauge taps.
B. Thermometers and thermometer wells.
C. Static pressure gauges.

1.02 RELATED REQUIREMENTS
A. Section 23 21 13 - Hydronic Piping.

1.03 REFERENCE STANDARDS
A. ASME B40.100 - Pressure Gauges and Gauge Attachments; 2013.
B. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers; 2014.
C. ASTM E77 - Standard Test Method for Inspection and Verification of Thermometers; 2014, with

Editorial Revision (2017).
D. UL 393 - Indicating Pressure Gauges for Fire-Protection Service; Current Edition, Including All

Revisions.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide list that indicates use, operating range, total range and location for

manufactured components.
C. Project Record Documents:  Record actual locations of components and instrumentation.

PART 2  PRODUCTS
2.01 PRESSURE GAUGES

A. Manufacturers:
1. Dwyer Instruments, Inc:  www.dwyer-inst.com/#sle.
2. Moeller Instrument Company, Inc:  www.moellerinstrument.com/#sle.
3. Omega Engineering, Inc:  www.omega.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Pressure Gauges:  ASME B40.100, UL 393 drawn steel case, phosphor bronze bourdon tube,
rotary brass movement, brass socket, with front recalibration adjustment, black scale on white
background.
1. Case:  Steel with brass bourdon tube.
2. Size:  4-1/2 inch diameter.
3. Mid-Scale Accuracy:  One percent.
4. Scale:  Psi.

2.02 PRESSURE GAUGE TAPPINGS
A. Gauge Cock:  Tee or lever handle, brass for maximum 150 psi.

2.03 STEM TYPE THERMOMETERS
A. Manufacturers:

1. Dwyer Instruments, Inc:  www.dwyer-inst.com/#sle.
2. Omega Engineering, Inc:  www.omega.com/#sle.
3. Weksler Glass Thermometer Corp:  www.wekslerglass.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Thermometers - Adjustable Angle:  Red- or blue-appearing non-toxic liquid in glass; ASTM E1;
lens front tube, cast aluminum case with enamel finish, cast aluminum adjustable joint with
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positive locking device; adjustable 360 degrees in horizontal plane, 180 degrees in vertical
plane.
1. Size:  9 inch scale.
2. Window:  Clear Lexan.
3. Stem:  3/4 inch NPT brass.
4. Accuracy:  2 percent, per ASTM E77.
5. Calibration:  Degrees F.

2.04 THERMOMETER SUPPORTS
A. Socket:  Brass separable sockets for thermometer stems with or without extensions as

required, and with cap and chain.
B. Flange:  3 inch outside diameter reversible flange, designed to fasten to sheet metal air ducts,

with brass perforated stem.
2.05 TEST PLUGS

A. Test Plug:  1/4 inch or 1/2 inch brass fitting and cap for receiving 1/8 inch outside diameter
pressure or temperature probe with neoprene core for temperatures up to 200 degrees F.

2.06 STATIC PRESSURE GAUGES
A. Manufacturers:

1. Dwyer Instruments, Inc:  www.dwyer-inst.com/#sle.
2. Omega Engineering, Inc:  www.omega.com/#sle.
3. Weksler Glass Thermometer Corp:  www.wekslerglass.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. 3-1/2 inch diameter dial in metal case, diaphragm actuated, black figures on white background,
front recalibration adjustment, 2 percent of full scale accuracy.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Provide one pressure gauge per pump, installing taps before strainers and on suction and

discharge of pump.  Pipe to gauge.
C. Install pressure gauges with pulsation dampers.  Provide gauge cock to isolate each gauge.  

Provide siphon on gauges in steam systems.  Extend nipples and siphons to allow clearance
from insulation.

D. Install thermometers in piping systems in sockets in short couplings.  Enlarge pipes smaller
than 2-1/2 inch for installation of thermometer sockets.  Ensure sockets allow clearance from
insulation.

E. Locate duct mounted thermometers minimum 10 feet downstream of mixing dampers, coils, or
other devices causing air turbulence.

F. Provide instruments with scale ranges selected according to service with largest appropriate
scale.

G. Install gauges and thermometers in locations where they are easily read from normal operating
level.  Install vertical to 45 degrees off vertical.

H. Adjust gauges and thermometers to final angle, clean windows and lenses, and calibrate to
zero.

END OF SECTION
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SECTION 23 05 48
VIBRATION AND SEISMIC CONTROLS FOR HVAC

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Vibration-isolated equipment support bases.
1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete.
1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide schedule of vibration isolator type with location and load on each.
C. Shop Drawings:  Indicate inertia bases and locate vibration isolators, with static and dynamic

load on each.  Indicate seismic control measures.
D. Manufacturer's Instructions:  Indicate installation instructions with special procedures and

setting dimensions.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Isolation Technology, Inc:  www.isolationtech.com.
B. Kinetics Noise Control, Inc:  www.kineticsnoise.com.
C. Mason Industries:  www.mason-ind.com.
D. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 PERFORMANCE REQUIREMENTS
A. General:

1. All vibration isolators, base frames and inertia bases to conform to all uniform deflection
and stability requirements under all operating loads.

2. Steel springs to function without undue stress or overloading.
2.03 VIBRATION-ISOLATED  EQUIPMENT SUPPORT BASES

A. Structural Bases:
1. Construction:  Engineered, structural steel frames with welded brackets for side mounting

of the isolators.
2. Frames:  Square, rectangular or T-shaped.
3. Design:  Sufficiently rigid to prevent misalignment or undue stress on machine, and to

transmit design loads to isolators and snubbers.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)

evaluation report conditions of use where applicable.
C. Secure fasteners according to manufacturer's recommended torque settings.
D.  Install flexible piping connections to provide sufficient slack for vibration isolation and/or seismic

relative displacements as indicated or as required.
3.02 INSTALLATION - GENERAL

A. Install in accordance with manufacturer's instructions.
B. Prior to making piping connections to equipment with operating weights substantially different

from installed weights, block up equipment with temporary shims to final height.  When full load
is applied, adjust isolators to load to allow shim removal.
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C. Provide seismic snubbers for all equipment, piping, and ductwork mounted on isolators.  Each
inertia base shall have minimum of four seismic snubbers located close to isolators.  Snub
equipment designated for post-disaster use to 0.05 inch maximum clearance.  Other snubbers
shall have clearance between 0.15 inch and 0.25 inch.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect vibration isolation and/or seismic control components for damage and defects.
C. Correct deficiencies and replace damaged or defective vibration isolation and/or seismic control

components.
D. Inspect isolated equipment after installation and submit report.  Include static deflections.

3.04 SCHEDULE
A. Pipe Isolation Schedule.

1. 1 Inch Pipe Size:  Isolate 120 diameters from equipment.
END OF SECTION
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SECTION 23 05 53
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Nameplates.
B. Tags.
C. Pipe markers.
D. Ceiling Tacks

1.02 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2015.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification.
C. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location,

function, and valve manufacturer's name and model number.
D. Product Data:  Provide manufacturers catalog literature for each product required.
E. Manufacturer's Installation Instructions:  Indicate special procedures, and installation.
F. Project Record Documents:  Record actual locations of tagged valves.

PART 2  PRODUCTS
2.01 IDENTIFICATION APPLICATIONS

A. Air Handling Units:  Nameplates.
B. Control Panels:  Nameplates.
C. Major Control Components:  Nameplates.
D. Piping:  Tags.

2.02 MANUFACTURERS
A. Brady Corporation:  www.bradycorp.com.
B. Champion America, Inc:  www.Champion-America.com.
C. Seton Identification Products:  www.seton.com/aec.
D. Substitutions:  See Section 01 60 00 - Product Requirements.

2.03 NAMEPLATES
A. Description:  Laminated three-layer plastic with engraved letters.

1. Letter Color:  White.
2. Letter Height:  1/4 inch.
3. Background Color:  Black.

2.04 TAGS
A. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting

background color.  Tag size minimum 1-1/2 inch diameter.
B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth

edges.
C. Valve Tag Chart:  Typewritten letter size list in anodized aluminum frame.

PART 3  EXECUTION
3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.
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3.02 INSTALLATION
A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with

sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.
B. Install tags with corrosion resistant chain.
C. Install plastic pipe markers in accordance with manufacturer's instructions.
D. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above

buried pipe.
E. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment devices

with plastic nameplates.  Small devices, such as in-line pumps, may be identified with tags.
F. Identify control panels and major control components outside panels with plastic nameplates.
G. Identify thermostats relating to terminal boxes or valves with nameplates.
H. Identify valves in main and branch piping with tags.
I. Locate ceiling tacks to locate valves or dampers above lay-in panel ceilings.  Locate in corner of

panel closest to equipment.
END OF SECTION
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems.
B. Measurement of final operating condition of HVAC systems.
C. Commissioning activities.

1.02 RELATED REQUIREMENTS
A. Section 01 40 00 - Quality Requirements:  Employment of testing agency and payment for

services.
B. Section 01 91 13 - General Commissioning Requirements:  Commissioning requirements that

apply to all types of work.
C. Section 23 08 00 - Commissioning of HVAC.

1.03 REFERENCE STANDARDS
A. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC

Systems; 2008 (Reaffirmed 2017).
B. NEBB (TAB) - Procedural Standards for Testing Adjusting and Balancing of Environmental

Systems; 2015, with Errata (2017).
C. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing; 2002.

1.04 SUBMITTALS 
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be

followed and the specific approach for each system and component.
1. Submit to Bernardon.
2. Include at least the following in the plan:

a. List of all air flow, water flow, sound level, system capacity and efficiency
measurements to be performed and a description of specific test procedures,
parameters, formulas to be used.

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to
be tested, adjusted and balanced with the data cells to be gathered for each.

c. Discussion of what notations and markings will be made on the duct and piping
drawings during the process.

d. Final test report forms to be used.
e. Detailed step-by-step procedures for TAB work for each system and issue, including:

1) Terminal flow calibration (for each terminal type).
2) Diffuser proportioning.
3) Branch/submain proportioning.
4) Total flow calculations.
5) Rechecking.
6) Diversity issues.

f. Expected problems and solutions, etc.
g. Confirmation of understanding of the outside air ventilation criteria under all

conditions.
h. Method of verifying and setting minimum outside air flow rate will be verified and set

and for what level (total building, zone, etc.).
i. Procedures for formal deficiency reports, including scope, frequency and distribution.

C. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and
balancing of systems and equipment to achieve specified performance.
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1. Revise TAB plan to reflect actual procedures and submit as part of final report.
2. Submit draft copies of report for review prior to final acceptance of Project.  Provide final

copies for Bernardon and for inclusion in operating and maintenance manuals.
3. Include actual instrument list, with manufacturer name, serial number, and date of

calibration.
4. Form of Test Reports:  Where the TAB standard being followed recommends a report

format use that; otherwise, follow ASHRAE Std 111.
5. Units of Measure:  Report data in both I-P (inch-pound) and SI (metric) units.
6. Include the following on the title page of each report:

a. Name of Testing, Adjusting, and Balancing Agency.
b. Address of Testing, Adjusting, and Balancing Agency.
c. Telephone number of Testing, Adjusting, and Balancing Agency.
d. Project name.
e. Project location.
f. Project Engineer.
g. Project Contractor.
h. Report date.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 GENERAL REQUIREMENTS

A. TAB contractor shall review all of the drawings with special attention to the controls drawings as
there is additional instruction on the drawings and sequence of operation as to how balancing
shall be performed and what information the controls contractor is required to obtain.

B. TAB contractor shall perform ductwork leak tests prior to installation of ceiling.  TAB contractor
shall schedule this work thru the mechanical contractor.

C. Perform total system balance in accordance with one of the following:
1. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems.
2. SMACNA (TAB).

D. Begin work after completion of systems to be tested, adjusted, or balanced and complete work
prior to Substantial Completion of the project.

E. Where HVAC systems and/or components interface with life safety systems, including fire and
smoke detection, alarm, and control, coordinate scheduling and testing and inspection
procedures with the authorities having jurisdiction.

F. TAB Agency Qualifications:
1. Company specializing in the testing, adjusting, and balancing of systems specified in this

section.
2. Certified by one of the following:

a. NEBB, National Environmental Balancing Bureau:  www.nebb.org/#sle.
b. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy

Management Institute:  www.tabbcertified.org/#sle.
G. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB agency.

3.02 EXAMINATION
A. Verify that systems are complete and operable before commencing work.  Ensure the following

conditions:
1. Systems are started and operating in a safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4. Final filters are clean and in place.  If required, install temporary media in addition to final

filters.
5. Duct systems are clean of debris.
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6. Fans are rotating correctly.
7. Fire and volume dampers are in place and open.
8. Air coil fins are cleaned and combed.
9. Access doors are closed and duct end caps are in place.
10. Air outlets are installed and connected.
11. Duct system leakage is minimized.

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system
balance.

C. Beginning of work means acceptance of existing conditions.
3.03 PREPARATION

A. Hold a pre-balancing meeting at least one week prior to starting TAB work.
1. Require attendance by all installers whose work will be tested, adjusted, or balanced.

B. Provide instruments required for testing, adjusting, and balancing operations.  Make instruments
available to Bernardon to facilitate spot checks during testing.

3.04 ADJUSTMENT TOLERANCES
A. Air Handling Systems:  Adjust to within plus or minus 5 percent of design for supply systems

and plus or minus 10 percent of design for return and exhaust systems.
3.05 RECORDING AND ADJUSTING 

A. Ensure recorded data represents actual measured or observed conditions.
B. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings

to be restored.  Set and lock memory stops.
C. After adjustment, take measurements to verify balance has not been disrupted or that such

disruption has been rectified.
D. Leave systems in proper working order, replacing belt guards, closing access doors, closing

doors to electrical switch boxes, and restoring thermostats to specified settings.
3.06 AIR SYSTEM PROCEDURE

A. Adjust air handling and distribution systems to provide required or design supply, return, and
exhaust air quantities at site altitude.

B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of
duct.

C. Measure air quantities at air inlets and outlets.
D. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts

and noise.
E. Use volume control devices to regulate air quantities only to extend that adjustments do not

create objectionable air motion or sound levels.  Effect volume control by duct internal devices
such as dampers and splitters.

F. Vary total system air quantities by adjustment of fan speeds.  Provide drive changes required. 
Vary branch air quantities by damper regulation.

G. Where modulating dampers are provided, take measurements and balance at extreme
conditions.  Balance variable volume systems at maximum air flow rate, full cooling, and at
minimum air flow rate, full heating.

3.07 COMMISSIONING
A. See Sections 01 91 13 - General Commissioning Requirements and 23 08 00 for additional

requirements.
B. Perform prerequisites prior to starting commissioning activities.
C. Fill out Prefunctional Checklists for:

1. Air side systems.
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D. Furnish to the Commissioning Authority, upon request, any data gathered but not shown in the
final TAB report.

E. Re-check a random sample equivalent to 10 percent of the final TAB report data as directed by
Commissioning Authority.
1. Original TAB agency shall execute the re-checks, witnessed by the Commissioning

Authority.  
2. Use the same test instruments as used in the original TAB work.
3. Failure of more than 10 percent of the re-checked items of a given system shall result in

the rejection of the system TAB report; rebalance the system, provide a new system TAB
report, and repeat random re-checks.

4. For purposes of re-check, failure is defined as follows:  
a. Air Flow of Supply and Return:  Deviation of more than 10 percent of instrument

reading.
b. Minimum Outside Air Flow:  Deviation of more than 20 percent of instrument reading;

for inlet vane or VFD OSA compensation system using linear proportional control,
deviation of more than 30 percent at intermediate supply flow.

c. Temperatures:  Deviation of more than one degree F.
d. Air and Water Pressures:  Deviation of more than 10 percent of full scale of test

instrument reading.
e. Sound Pressures:  Deviation of more than 3 decibels, with consideration for variations

in background noise.
5. For purposes of re-check, a whole system is defined as one in which inaccuracies will

have little or no impact on connected systems; for example, the air distribution system
served by one air handler or the hydronic chilled water supply system served by a chiller or
the condenser water system.

F. In the presence of the Commissioning Authority, verify that:
1. Final settings of all valves, splitters, dampers and other adjustment devices have been

permanently marked.
2. The air system is being controlled to the lowest possible static pressure while still meeting

design loads, less diversity; this shall include a review of TAB methods, established control
setpoints, and physical verification of at least one leg from fan to diffuser having all
balancing dampers wide open and that during full cooling of all terminal units taking off
downstream of the static pressure sensor, the terminal unit on the critical leg has its
damper 90 percent or more open.

3.08 SCOPE
A. Test, adjust, and balance the following:

1. Fans.
2. Air Filters.
3. Air Inlets and Outlets.
4. Heat Pumps

3.09 MINIMUM DATA TO BE REPORTED
A. Electric Motors:

1. Manufacturer.
2. Model/Frame.
3. HP/BHP.
4. Phase, voltage, amperage; nameplate, actual, no load.
5. RPM.
6. Service factor.
7. Sheave Make/Size/Bore.

B. V-Belt Drives:
1. Identification/location.
2. Required driven RPM.
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3. Driven sheave, diameter and RPM.
4. Belt, size and quantity.
5. Motor sheave diameter and RPM.
6. Center to center distance, maximum, minimum, and actual.

C. Air Cooled Condensers:
1. Identification/number.
2. Location.
3. Manufacturer.
4. Model number.
5. Serial number.
6. Entering DB air temperature, design and actual.
7. Leaving DB air temperature, design and actual.
8. Number of compressors.

D. Cooling Coils:
1. Identification/number.
2. Location.
3. Service.
4. Manufacturer.
5. Air flow, design and actual.
6. Entering air DB temperature, design and actual.
7. Entering air WB temperature, design and actual.
8. Leaving air DB temperature, design and actual.
9. Leaving air WB temperature, design and actual.
10. Water flow, design and actual.
11. Water pressure drop, design and actual.
12. Entering water temperature, design and actual.
13. Leaving water temperature, design and actual.
14. Saturated suction temperature, design and actual.
15. Air pressure drop, design and actual.

E. Heating Coils:
1. Identification/number.
2. Location.
3. Service.
4. Manufacturer.
5. Air flow, design and actual.
6. Water flow, design and actual.
7. Water pressure drop, design and actual.
8. Entering water temperature, design and actual.
9. Leaving water temperature, design and actual.
10. Entering air temperature, design and actual.
11. Leaving air temperature, design and actual.
12. Air pressure drop, design and actual.

F. Air Moving Equipment:
1. Location.
2. Manufacturer.
3. Model number.
4. Serial number.
5. Arrangement/Class/Discharge.
6. Air flow, specified and actual.
7. Return air flow, specified and actual.
8. Outside air flow, specified and actual.
9. Total static pressure (total external), specified and actual.
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10. Inlet pressure.
11. Discharge pressure.
12. Sheave Make/Size/Bore.
13. Number of Belts/Make/Size.
14. Fan RPM.

G. Return Air/Outside Air:
1. Identification/location.
2. Design air flow.
3. Actual air flow.
4. Design return air flow.
5. Actual return air flow.
6. Design outside air flow.
7. Actual outside air flow.
8. Return air temperature.
9. Outside air temperature.
10. Required mixed air temperature.
11. Actual mixed air temperature.
12. Design outside/return air ratio.
13. Actual outside/return air ratio.

H. Duct Traverses:
1. System zone/branch.
2. Duct size.
3. Area.
4. Design velocity.
5. Design air flow.
6. Test velocity.
7. Test air flow.
8. Duct static pressure.
9. Air temperature.
10. Air correction factor.

I. Duct Leak Tests:
1. Description of ductwork under test.
2. Duct design operating pressure.
3. Duct design test static pressure.
4. Duct capacity, air flow.
5. Maximum allowable leakage duct capacity times leak factor.
6. Test apparatus:

a. Blower.
b. Orifice, tube size.
c. Orifice size.
d. Calibrated.

7. Test static pressure.
8. Test orifice differential pressure.
9. Leakage.

J. Air Monitoring Stations:
1. Identification/location.
2. System.
3. Size.
4. Area.
5. Design velocity.
6. Design air flow.
7. Test velocity.
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8. Test air flow.
END OF SECTION
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SECTION 23 07 13
DUCT INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Glass Fiber, Flexible.
B. Glass Fiber, Rigid
C. Polyisocyanurate, Rigid
D. Jackets.
E. Duct insulation.
F. Jacketing and accessories.

1.02 RELATED REQUIREMENTS
A. Section 23 05 53 - Identification for HVAC Piping and Equipment.
B. Section 23 31 00 - HVAC Ducts and Casings

1.03 REFERENCE STANDARDS
A. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and

Plate; 2021a.
B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.
C. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

(Metric); 2014.
D. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by

Means of the Heat Flow Meter Apparatus; 2017.
E. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for

Commercial and Industrial Applications; 2013 (Reapproved 2019).
F. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation;

2014 (Reapproved 2019).
G. ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and

Sound Absorbing Material); 2019.
H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2020.
I. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2016.
J. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials;

National Fire Protection Association; 2006.
K. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005 (Revised

2009).
L. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current

Edition, Including All Revisions.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide product description, thermal characteristics, list of materials and

thickness for each service, and locations.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type
specified in this section with not less than three years of documented experience.
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1.06 DELIVERY, STORAGE, AND HANDLING
A. Accept materials on site in original factory packaging, labelled with manufacturer's identification,

including product density and thickness.
B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical

damage, by storing in original wrapping.
1.07 FIELD CONDITIONS

A. Maintain ambient temperatures and conditions required by manufacturers of adhesives,
mastics, and insulation cements.

B. Maintain temperature during and after installation for minimum period of 24 hours.
PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

2.02 GLASS FIBER, FLEXIBLE
A. Manufacturer:

1. Knauf Insulation:  www.knaufusa.com.
2. Johns Manville:  www.jm.com.
3. Owens Corning Corporation:  www.ocbuildingspec.com/#sle.
4. CertainTeed Corporation; :  www.certainteed.com/#sle.

B. Insulation:  ASTM C553; flexible, noncombustible blanket.
1. K value:  0.36 at 75 degrees F, when tested in accordance with ASTM C518.
2. Minimum Density of 1.0 PCF.

C. Vapor Barrier Jacket:
1. 0.0032 inch vinyl.
2. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM

E96/E96M.
3. Secure with pressure-sensitive tape.

2.03 POLYISOCYANURATE, RIGID
A. Insulation consists of a pre-manufactured panel system consisting of four (4) piece interlocking

panels.
B. The interlocking panels shall be constructed of Dow Thermax polyisocyanurate insulation,

ASTM D-1622, normal 2 pcf.
1. Water vapor transmission as permeance less than 0.03, per ASTM E-96;
2. Water absorption less than 0.3% (24 Hours), per ASTM C-209.
3. Flexural strenght more than 40 psi, per ASTM C-203.

C. Operating temperature range of -100 deg. F to +250 deg. F.
D. Insulation shall be clad with 0.032" thick embossed aluminum and sealed with vapor barrier

compound.  All joints shall interlock to ensure a thermal seal with no pass through seams.
E. Panels shall be secured with #10 self-tapping stainless screws with weather seal washers.
F. Manufacturers:

1. P.T.M. Manufacturing, LLC Model Techna-Duc.
2. Fab-Rite Exterior Duct Cladding System.
3. Polyguard Products, Inc. Model Alumaguard 60.
4. Or approved equal.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

G. Insulation shall be provided with a 20-year warranty.
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Project No.: 22P352 23 07 13-3

2.04 GLASS FIBER, RIGID
A. Manufacturer:

1. Knauf Insulation:  www.knaufusa.com.
2. Johns Manville:  www.jm.com.
3. Owens Corning Corp:  www.owenscorning.com.
4. CertainTeed Corporation:  www.certainteed.com.

B. Insulation:  ASTM C612; rigid, noncombustible blanket.
1. K Value:  0.24 at 75 degrees F, when tested in accordance with ASTM C518.
2. Maximum Service Temperature:  450 degrees F.
3. Maximum Water Vapor Absorption:  5.0 percent.
4. Maximum Density:  8.0 pcf.

C. Vapor Barrier Jacket:
1. 0.0032 inch vinyl.
2. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM

E96/E96M.
2.05 JACKETING AND ACCESSORIES

A. Canvas Jacket:  UL listed 6 oz/sq yd plain weave cotton fabric treated with dilute fire-retardant
lagging adhesive.
1. Lagging Adhesive:

a. Compatible with insulation.
B. Aluminum Jacket:

1. Comply with ASTM B209/B209M, Temper H14, minimum thickness of 0.016 inch with
factory-applied polyethylene and kraft paper moisture barrier on the inside surface.

2. Thickness:  0.016 inch sheet.
3. Finish:  Smooth.
4. Joining:  Longitudinal slip joints and 2 inch laps.
5. Fittings:  0.016 inch thick die-shaped fitting covers with factory-attached protective liner.
6. Metal Jacket Bands:  3/8 inch wide; 0.010 inch thick stainless steel.

PART 3  EXECUTION
3.01 EXAMINATION

A. Test ductwork for design pressure prior to applying insulation materials.
B. Verify that surfaces are clean, foreign material removed, and dry.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.

1. For rigid polyisocyanurate, installation shall only be completed by manufacturer licensed
contractors.

B. Insulated Ducts Conveying Air Below Ambient Temperature:
1. Provide insulation with vapor barrier jackets.
2. Finish with tape and vapor barrier jacket.
3. Continue insulation through walls, sleeves, hangers, and other duct penetrations.
4. Insulate entire system, including fittings, joints, flanges, fire dampers, flexible connections,

and expansion joints.
C. Insulated Ducts Conveying Air Above Ambient Temperature:

1. Provide with or without standard vapor barrier jacket.
2. Insulate fittings and joints.  Where service access is required, bevel and seal ends of

insulation.
D. Ducts Exposed in Mechanical Equipment Rooms or Finished Spaces (below 10 feet above

finished floor):  Finish with canvas jacket sized for finish painting.
E. External Duct Insulation Application:
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DUCT INSULATION DEDC, LLC
23 07 13-4 Project No.: 22P352

1. Secure insulation with vapor barrier with wires and seal jacket joints with vapor barrier
adhesive or tape to match jacket.

2. Secure insulation without vapor barrier with staples, tape, or wires.
3. Install without sag on underside of duct.  Use adhesive or mechanical fasteners where

necessary to prevent sagging.  Lift duct off trapeze hangers and insert spacers.
4. Seal vapor barrier penetrations by mechanical fasteners with vapor barrier adhesive.
5. Stop and point insulation around access doors and damper operators to allow operation

without disturbing wrapping.
3.03 SCHEDULES

A. Exhaust Ducts Within 10 ft of Exterior Openings: 2 inches thick, flexible glass fiber
B. Outside Air Intake Ducts: 2 inches thick, flexible glass fiber
C. Supply Ducts: 2 inches thick, flexible glass fiber
D. Return Ducts: 1 inch thick, flexible glass fiber
E. Ducts exposed in mechanical room or non public spaces: 2 inches thick, rigid glass fiber with

jacket.
F. Ducts Exposed to Outdoors: 2 inches thick, rigid polyisocyanurate

END OF SECTION
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SECTION 23 07 19
HVAC PIPING INSULATIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping insulation.
B. Flexible removable and reusable blanket insulation.
C. Jacketing and accessories.

1.02 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping.
B. Section 23 23 00 - Refrigerant Piping:  Placement of inserts.

1.03 REFERENCE STANDARDS
A. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.
B. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

(Metric); 2014.
C. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular

Thermal Insulation in Sheet and Tubular Form; 2020.
D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2020.
E. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current

Edition, Including All Revisions.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide product description, thermal characteristics, list of materials and

thickness for each service, and locations.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with not less than three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Accept materials on site, labeled with manufacturer's identification, product density, and

thickness.
1.07 FIELD CONDITIONS

A. Maintain ambient conditions required by manufacturers of each product.
B. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

2.02 FLEXIBLE ELASTOMERIC CELLULAR INSULATION
A. Manufacturers:

1. Aeroflex USA, Inc; AEROFLEX Self-Seal:  www.aeroflexusa.com/#sle.
2. Armacell LLC; ArmaFlex Ultra with FlameDefense:  www.armacell.us/#sle.
3. Or approved equal.
4. K-Flex USA LLC; K-Flex Titan:  www.kflexusa.com/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

N
O

T 
FO

R
 B

ID



2ND FLOOR RENOVATIONS Darley House
Project No.: MC2006000201B August 1, 2024

HVAC PIPING INSULATIONS DEDC, LLC
23 07 19-2 Project No.: 22P352

B. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM
C534/C534M Grade 1; use molded tubular material wherever possible.
1. Minimum Service Temperature:  Minus 40 degrees F.
2. Maximum Service Temperature:  180 degrees F.
3. Connection:  Waterproof vapor barrier adhesive.

2.03 JACKETING AND ACCESSORIES
A. Aluminum Jacket:  ASTM B209 (ASTM B209M) formed aluminum sheet.

1. Thickness:  0.016 inch sheet.
2. Finish:  Embossed.
3. Joining:  Longitudinal slip joints and 2 inch laps.
4. Fittings:  0.016 inch thick die shaped fitting covers with factory attached protective liner.
5. Metal Jacket Bands:  3/8 inch wide; 0.015 inch thick aluminum.

PART 3  EXECUTION
3.01 EXAMINATION

A. Test piping for design pressure, liquid tightness, and continuity prior to applying insulation
materials.

B. Verify that surfaces are clean and dry, with foreign material removed.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Exposed Piping:  Locate insulation and cover seams in least visible locations.
C. Insulated Pipes Conveying Fluids Below Ambient Temperature:

1. Insulate entire system, including fittings, valves, unions, flanges, strainers, flexible
connections, pump bodies, and expansion joints.

D. Inserts and Shields:
1. Application:  Piping 1-1/2 inches diameter or larger.
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
3. Insert location:  Between support shield and piping and under the finish jacket.
4. Insert Configuration:  Minimum 6 inches long, of same thickness and contour as adjoining

insulation; may be factory fabricated.
E. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at

supports, protrusions, and interruptions.  At fire separations, see Section 07 84 00.
F. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet above

finished floor):  Finish with canvas jacket sized for finish painting.
G. Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with

insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced
vapor barrier cement.  Cover with aluminum jacket with seams located on bottom side of
horizontal piping.  Provide two coats of UV resistant finish for flexible elastomeric cellular
insulation without jacketing.

3.03 SCHEDULE
A. Cooling Systems:

1. Condensate Drains from Cooling Coils: 1/2" Flexible Elastomeric Celluar Insulation
2. Refrigerant Suction: 2" Flexible Elastomeric Celluar Insulation
3. Refrigerant Hot Gas: 2" Flexible Elastomeric Celluar Insulation

END OF SECTION
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SECTION 23 08 00
COMMISSIONING OF HVAC

PART 1  GENERAL
1.01 SUMMARY

A. See Section 01 91 13 - General Commissioning Requirements for overall objectives; comply
with the requirements of Section 01 91 13.

B. This section covers the Contractor's responsibilities for commissioning; each subcontractor or
installer responsible for the installation of a particular system or equipment item to be
commissioned is responsible for the commissioning activities relating to that system or
equipment item.

C. The following HVAC equipment is to be commissioned, including commissioning activities for
the following specific items:
1. Control system.
2. Terminal units.
3. Other equipment and systems explicitly identified elsewhere in Contract Documents as

requiring commissioning.
1.02 RELATED REQUIREMENTS

A. Section 01 78 00 - Closeout Submittals:  Scope and procedures for operation and maintenance
manuals and project record documents.

B. Section 01 79 00 - Demonstration and Training:  Scope and procedures for State of Delaware -
Department of State personnel training.

C. Section 01 91 13 - General Commissioning Requirements:  Commissioning requirements that
apply to all types of work.

D. Section 23 09 50 - Building Automation System (BAS) General
E. Section 23 09 59 - BAS System Commissioning

1.03 REFERENCE STANDARDS
A. ASHRAE Guideline 1.1 - The HVAC Commissioning Process; 2007

1.04 SUBMITTALS
A. Contractor shall draft Prefunctional Checklists and Functional Test Procedures for systems

being commissioned:  Detailed written plan indicating the procedures to be followed to test,
checkout and adjust the control system prior to full system Functional Testing; include at least
the following for each type of equipment controlled:
1. System name.
2. List of devices.
3. Step-by-step procedures for testing each controller after installation, including:

a. Process of verifying proper hardware and wiring installation.
b. Process of downloading programs to local controllers and verifying that they are

addressed correctly.
c. Process of performing operational checks of each controlled component.
d. Plan and process for calibrating valve and damper actuators and all sensors.
e. Description of the expected field adjustments for transmitters, controllers and control

actuators should control responses fall outside of expected values.
4. Copy of proposed log and field checkout sheets to be used to document the process;

include space for initial and final read values during calibration of each point and space to
specifically indicate when a sensor or controller has “passed” and is operating within the
contract parameters.

5. Description of the instrumentation required for testing.
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6. Indicate what tests on what systems should be completed prior to TAB using the control
system for TAB work.  Coordinate with the Commissioning Authority and TAB contractor
for this determination.

B. Startup Reports, Prefunctional Checklists, and Trend Logs:  Submit for approval of
Commissioning Authority.

C. HVAC Control System O&M Manual Requirements.  Submit as required in section 23 09 59.
D. Project Record Documents:  See Section 01 78 00 for additional requirements.

1. Submit updated version of control system documentation, for inclusion with operation and
maintenance data.

2. Show actual locations of all static and differential pressure sensors (air, water and building
pressure) and air-flow stations on project record drawings. 

E. Draft Training Plan:  In addition to requirements specified in Section 01 79 00, include:
1. Follow the recommendations of ASHRAE Guideline 1.1.
2. Control system manufacturer's recommended training.
3. Demonstration and instruction on function and overrides of any local packaged controls not

controlled by the HVAC control system.
F. Training Manuals:  See Section 01 79 00 for additional requirements.

1. Provide three extra copies of the controls training manuals in a separate manual from the
O&M manuals.

PART 2  PRODUCTS
2.01 TEST EQUIPMENT

A. Provide all standard testing equipment required to perform startup and initial checkout and
required functional performance testing; unless otherwise noted such testing equipment will
NOT become the property of State of Delaware - Department of State.

B. Equipment-Specific Tools:  Where special testing equipment, tools and instruments are specific
to a piece of equipment, are only available from the vendor, and are required in order to
accomplish startup or Functional Testing, provide such equipment, tools, and instruments as
part of the work at no extra cost to State of Delaware - Department of State; such equipment,
tools, and instruments are to become the property of State of Delaware - Department of State.

PART 3  EXECUTION
3.01 PREPARATION

A. Prepare a preliminary schedule for HVAC pipe and duct system testing, flushing and cleaning,
equipment start-up and testing, adjusting, and balancing start and completion for use by the
Commissioning Authority; update the schedule as appropriate.

B. Notify the Commissioning Authority when pipe and duct system testing, flushing, cleaning,
startup of each piece of equipment and testing, adjusting, and balancing will occur; when
commissioning activities not yet performed or not yet scheduled will delay construction notify
ahead of time and be proactive in seeing that the Commissioning Authority has the scheduling
information needed to efficiently execute the commissioning process.

C. Put all HVAC equipment and systems into operation and continue operation during each
working day of testing, adjusting, and balancing and commissioning, as required.

D. Provide test holes in ducts and plenums where directed to allow air measurements and air
balancing; close with an approved plug.

E. Provide temperature and pressure taps in accordance with Contract Documents.
1. Provide a pressure/temperature plug at each water sensor that is an input point to the

control system.
3.02 INSPECTING AND TESTING - GENERAL

A. Submit startup plans, startup reports, and Prefunctional Checklists for each item of equipment
or other assembly to be commissioned.

N
O

T 
FO

R
 B

ID



Darley House 2ND FLOOR RENOVATIONS
August 1, 2024 Project No.: MC2006000201B

DEDC, LLC COMMISSIONING OF HVAC
Project No.: 22P352 23 08 00-3

B. Perform the Functional Tests directed by the Commissioning Authority for each item of
equipment or other assembly to be commissioned.

C. Provide two-way radios for use during the testing.
D. Valve/Damper Stroke Setup and Check:

1. For all valve/damper actuator positions checked, verify the actual position against the
control system readout. 

2. Set pump/fan to normal operating mode.
3. Command valve/damper closed; visually verify that valve/damper is closed and adjust

output zero signal as required. 
4. Command valve/damper open; verify position is full open and adjust output signal as

required.
5. Command valve/damper to a few intermediate positions.  
6. If actual valve/damper position does not reasonably correspond, replace actuator or add

pilot positioner (for pneumatics). 
E. Deficiencies:  Correct deficiencies and re-inspect or re-test, as applicable, at no extra cost to

State of Delaware - Department of State.
3.03 TAB COORDINATION

A. TAB:  Testing, adjusting, and balancing of HVAC.
B. Coordinate commissioning schedule with TAB schedule.
C. Review the TAB plan to determine the capabilities of the control system toward completing TAB.
D. Provide all necessary unique instruments and instruct the TAB technicians in their use; such as

handheld control system interface for setting terminal unit boxes, etc.
E. Have all required Prefunctional Checklists, calibrations, startup and component Functional

Tests of the system completed and approved by the Commissioning Authority prior to starting
TAB.

F. Provide a qualified control system technician to operate the controls to assist the TAB
technicians or provide sufficient training for the TAB technicians to operate the system without
assistance.

3.04 CONTROL SYSTEM FUNCTIONAL TESTING
A. Coordinate with Section 23 09 59 for requirements.

3.05 OPERATION AND MAINTENANCE MANUALS
A. See Section 01 78 00 for additional requirements.
B. Add design intent documentation furnished by Bernardon to manuals prior to submission to

State of Delaware - Department of State.
C. Submit manuals related to items that were commissioned to Commissioning Authority for

review; make changes recommended by Commissioning Authority.
D. Commissioning Authority will add commissioning records to manuals after submission to State

of Delaware - Department of State.
3.06 DEMONSTRATION AND TRAINING

A. See Section 01 79 00 for additional requirements.
B. Coordinate with Section 23 09 59 for requirements.
C. These demonstrations are in addition to, and not a substitute for, Prefunctional Checklists and

demonstrations to the Commissioning Authority during Functional Testing.
D. Provide classroom and hands-on training of State of Delaware - Department of State's

designated personnel on operation and maintenance of the HVAC system, control system, and
all equipment items indicated to be commissioned.  Provide the following minimum durations of
training:
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1. Split System AC or Heat Pumps:  8 hours.
E. TAB Review:  Instruct State of Delaware - Department of State's personnel for minimum 2

hours, after completion of TAB, on the following:
1. Review final TAB report, explaining the layout and meanings of each data type.
2. Discuss any outstanding deficient items in control, ducting or design that may affect the

proper delivery of air or water.
3. Identify and discuss any terminal units, duct runs, diffusers, coils, fans and pumps that are

close to or are not meeting their design capacity.
4. Discuss any temporary settings and steps to finalize them for any areas that are not

finished.
5. Other salient information that may be useful for facility operations, relative to TAB.

F. Provide the services of manufacturer representatives to assist instructors where necessary.
G. Provide the services of the HVAC controls instructor at other training sessions, when requested,

to discuss the interaction of the controls system as it relates to the equipment being discussed.
END OF SECTION
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SECTION 23 11 23
FACILITY NATURAL-GAS PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pipe, pipe fittings, valves, and connections for natural gas piping systems.
1.02 RELATED REQUIREMENTS

A. Section 23 05 53 - Identification for HVAC Piping and Equipment.
B. Section 33 52 16 - Gas Hydrocarbon Piping.

1.03 REFERENCE STANDARDS
A. ANSI Z21.80/CSA 6.22 - Line Pressure Regulators; 2019.
B. ANSI Z223.1 - National Fuel Gas Code; 2016.
C. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2016.
D. ASME B31.1 - Power Piping; 2020.
E. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless; 2018.
F. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and

Alloy Steel for Moderate and High Temperature Service; 2019.
G. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 1992, with

Editorial Revision (2018).
H. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,

Application, and Installation; 2018.
I. MSS SP-78 - Cast Iron Plug Valves, Flanged and Threaded Ends; 2011.
J. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;

2010.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
1.05 QUALITY ASSURANCE

A. Perform work in accordance with applicable codes.
1.06 FIELD CONDITIONS

A. Do not install underground piping when bedding is wet or frozen.
PART 2  PRODUCTS
2.01 NATURAL GAS PIPING, ABOVE GRADE

A. Steel Pipe:  ASTM A53/A53M, Schedule 40 black.
1. Fittings:  ASME B16.3, malleable iron, or ASTM A234/A234M, wrought steel welding type.
2. Joints:  Threaded or welded to ASME B31.1.

2.02 FLANGES, UNIONS, AND COUPLINGS
A. Unions for Pipe Sizes 3 Inches and Under:

2.03 PIPE HANGERS AND SUPPORTS
A. Provide hangers and supports that comply with MSS SP-58.

1. If type of hanger or support for a particular situation is not indicated, select appropriate
type using MSS SP-58 recommendations.

2. Overhead Supports:  Individual steel rod hangers attached to structure or to trapeze
hangers.

3. Trapeze Hangers:  Welded steel channel frames attached to structure.
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4. Vertical Pipe Support:  Steel riser clamp.
2.04 BALL VALVES

A. Manufacturers:
1. Apollo Valves:  www.apollovalves.com
2. Grinnell Products:  www.grinnell.com
3. Nibco, Inc:  www.nibco.com
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Construction, 4 Inches and Smaller:  MSS SP-110, Class 150, 400 psi CWP, bronze or ductile
iron body, 304 stainless steel or chrome plated brass ball, regular port, Teflon seats and stuffing
box ring, blow-out proof stem, lever handle with balancing stops, solder, threaded, or grooved
ends with union.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Provide access where valves and fittings are not exposed.
C. Provide support for utility meters in accordance with requirements of utility companies.
D. Prepare exposed, unfinished pipe, fittings, supports, and accessories ready for finish painting.
E. Install valves with stems upright or horizontal, not inverted.
F. Pipe vents from gas pressure reducing valves to outdoors and terminate in weather proof hood.

3.02 APPLICATION
A. Install ball valves for shut-off and to isolate equipment, part of systems, or vertical risers.
B. Install ball valves for throttling, bypass, or manual flow control services.

3.03 SERVICE CONNECTIONS
A. Provide new gas service complete with gas meter and regulators in accordance with Section 33

52 16.  Gas service distribution piping to have initial minimum pressure of 7 inch wg.  Provide
regulators on each line serving gravity type appliances, sized in accordance with equipment.

3.04 SCHEDULES
A. Pipe Hanger Spacing:

1. Metal Piping:
a. Pipe Size:  1/2 inches to 1-1/4 inches:

1) Maximum Hanger Spacing:  6.5 ft.
2) Hanger Rod Diameter:  3/8 inches.

END OF SECTION
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SECTION 23 23 00
REFRIGERANT PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping.
B. Refrigerant.
C. Moisture and liquid indicators.
D. Valves.
E. Strainers.
F. Check valves.

1.02 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping.
B. Section 23 07 16 - HVAC Equipment Insulation.
C. Section 23 07 19 - HVAC Piping Insulations.
D. Section 23 61 00 - Refrigerant Compressors.
E. Section 23 63 13 - Air Cooled Refrigerant Condensers.

1.03 REFERENCE STANDARDS
A. ASHRAE Std 15 - Safety Standard for Refrigeration Systems and Designation and Classification

of Refrigerants ; 2019.
B. ASME BPVC-IX - Qualification Standard for Welding, Brazing, and Fuzing Procedures;

Welders; Brazers; and Welding, Brazing, and Fusing Operators - Welding Brazing and Fusing
Qualifications; 2019.

C. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2018.
D. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes; 2018.
E. ASME B31.5 - Refrigeration Piping and Heat Transfer Components; 2020.
F. ASME B31.9 - Building Services Piping; 2017.
G. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products; 2017.
H. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2020.
I. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2020.
J. ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and

Refrigeration Field Service; 2020.
K. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2011

(Amended 2012).
L. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,

Application, and Installation; 2018.
1.04 SYSTEM DESCRIPTION

A. Where more than one piping system material is specified ensure system components are
compatible and joined to ensure the integrity of the system is not jeopardized.  Provide
necessary joining fittings.  Ensure flanges, union, and couplings for servicing are consistently
provided.

B. Provide pipe hangers and supports in accordance with ASME B31.5 unless indicated otherwise.
C. Liquid Indicators:

1. Use line size liquid indicators in main liquid line leaving condenser.
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2. If receiver is provided, install in liquid line leaving receiver.
3. Use line size on leaving side of liquid solenoid valves.

D. Valves:
1. Use service valves on suction and discharge of compressors.
2. Use gage taps at compressor inlet and outlet.
3. Use check valves on compressor discharge.
4. Use check valves on condenser liquid lines on multiple condenser systems.

E. Refrigerant Charging (Packed Angle) Valve:  Use in liquid line between receiver shut-off valve
and expansion valve.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide general assembly of specialties, including manufacturers catalogue

information.  Provide manufacturers catalog data including load capacity.
C. Sustainable Design Documentation:  Submit manufacturer's product data on refrigerant used,

showing compliance with specified requirements.
D. Shop Drawings:  Indicate schematic layout of system, including equipment, critical dimensions,

and sizes.
E. Design Data:  Submit design data indicating pipe sizing.  Indicate load carrying capacity of

trapeze, multiple pipe, and riser support hangers.
F. Test Reports:  Indicate results of leak test, acid test.
G. Manufacturer's Installation Instructions:  Indicate support, connection requirements, and

isolation for servicing.
H. Submit welders certification of compliance with ASME BPVC-IX.
I. Project Record Documents:  Record exact locations of equipment and refrigeration accessories

on record drawings.
1.06 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing the type of work specified in this
section, with minimum 3 years of documented experience.

1.07 REGULATORY REQUIREMENTS
A. Conform to ASME B31.9 for installation of piping system.
B. Welding Materials and Procedures:  Conform to ASME BPVC-IX and applicable state labor

regulations.
1.08 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store piping and specialties in shipping containers with labeling in place.
B. Protect piping and specialties from entry of contaminating material by leaving end caps and

plugs in place until installation.
C. Dehydrate and charge components such as piping and receivers, seal prior to shipment, until

connected into system.
PART 2  PRODUCTS
2.01 SYSTEM DESCRIPTION

A. Filter-Driers:
1. Use a filter-drier immediately ahead of liquid-line controls, such as thermostatic expansion

valves, solenoid valves, and moisture indicators.
2.02 REGULATORY REQUIREMENTS
2.03 PIPING

A. Copper Tube:  ASTM B280, H58 hard drawn or O60 soft annealed.
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1. Fittings:  ASME B16.22 wrought copper.
2. Joints:  Braze, AWS A5.8M/A5.8 BCuP silver/phosphorus/copper alloy.

B. Copper Tube to 7/8 inch OD:  ASTM B88 (ASTM B88M), Type K (A), annealed.
1. Fittings:  ASME B16.26 cast copper.
2. Joints:  Flared.

C. Pipe Supports and Anchors:
1. Provide hangers and supports that comply with MSS SP-58.

a. If type of hanger or support for a particular situation is not indicated, select
appropriate type using MSS SP-58 recommendations.

2. Hangers for Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.
3. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.
4. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
5. Vertical Support:  Steel riser clamp.
6. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.
7. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded.
8. Inserts:  Malleable iron case of galvanized steel shell and expander plug for threaded

connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms;
size inserts to suit threaded hanger rods.

9. Rooftop Supports for Low-Slope Roofs:  Steel pedestals with bases that rest on top of
roofing membrane, not requiring any attachment to the roof structure and not penetrating
the roofing assembly, with support fixtures as specified; and as follows:
a. Bases:  High density, UV tolerant, polypropylene or reinforced PVC.
b. Base Sizes:  As required to distribute load sufficiently to prevent indentation of roofing

assembly.
c. Steel Components:  Stainless steel, or carbon steel hot-dip galvanized after

fabrication in accordance with ASTM A123/A123M.
d. Attachment/Support Fixtures:  As recommended by manufacturer, same type as

indicated for equivalent indoor hangers and supports; corrosion resistant material.
e. Height:  Provide minimum clearance of 6 inches under pipe to top of roofing.

2.04 REFRIGERANT
A. Refrigerant:  Use only refrigerants that have ozone depletion potential (ODP) of zero and global

warming potential (GWP) of less than 50.
2.05 MOISTURE AND LIQUID INDICATORS

A. Manufacturers:
B. Indicators:  Single port type, UL listed, with copper or brass body, flared or soldered ends, sight

glass, color coded paper moisture indicator with removable element cartridge and plastic cap;
for maximum temperature of 200 degrees F and maximum working pressure of 500 psi.

2.06 VALVES
A. Ball Valves:

1. Two piece bolted forged brass body with teflon ball seals and copper tube extensions,
brass bonnet and seal cap, chrome plated ball, stem with neoprene ring stem seals; for
maximum working pressure of 500 psi and maximum temperature of 300 degrees F.

B. Service Valves:
1. Forged brass body with copper stubs, brass caps, removable valve core, integral ball

check valve, flared or soldered ends, for maximum pressure of 500 psi.
2.07 STRAINERS
2.08 CHECK VALVES

A. Globe Type:
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1. Cast bronze or forged brass body, forged brass cap with neoprene seal, brass guide and
disc holder, phosphor-bronze or stainless steel spring, teflon seat disc; for maximum
temperature of 300 degrees F and maximum working pressure of 425 psi.

PART 3  EXECUTION
3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and dirt on inside and outside before assembly.
C. Prepare piping connections to equipment with flanges or unions.

3.02 INSTALLATION
A. Install refrigeration specialties in accordance with manufacturer's instructions.
B. Route piping in orderly manner, with plumbing parallel to building structure, and maintain

gradient.
C. Install piping to conserve building space and avoid interference with use of space.
D. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected

equipment.
E. Install shut off valves at each condensing unit and evaporting unit.
F. Pipe Hangers and Supports:

1. Install in accordance with ASME B31.5.
2. Support horizontal piping as indicated.
3. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent

work.
4. Place hangers within 12 inches of each horizontal elbow.

G. Follow ASHRAE Std 15 procedures for charging and purging of systems and for disposal of
refrigerant.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Test refrigeration system in accordance with ASME B31.5, and manufacturers

recommendations.
END OF SECTION
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SECTION 23 31 00
HVAC DUCTS AND CASINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Metal ducts.
B. Air plenums and casings
C. Metal ductwork.
D. Casing and plenums.
E. Duct cleaning.

1.02 RELATED REQUIREMENTS
A. Section 23 07 13 - Duct Insulation:  External insulation and duct liner.
B. Section 23 33 00 - Air Duct Accessories.
C. Section 23 37 00 - Air Outlets and Inlets:  Fabric air distribution devices.
D. Section 23 05 93 - Testing, Adjusting, and Balancing for HVAC.

1.03 REFERENCE STANDARDS
A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.
B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2020.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2020.
D. ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements; 2015.
E. ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry

Elements; 2015.
F. ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements; 2015.
G. ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete

Elements; 2016.
H. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2018.
I. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems;

2018.
J. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking

Operations; 2017.
K. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005 (Revised

2009).
L. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; 2012.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data for duct materials.
C. Shop Drawings:  Indicate duct fitting types, gauges, sizes, welds, and configuration.
D. Test Reports:  Indicate pressure tests performed.  Include date, section tested, test pressure,

and leakage rate per appropriate seal class, following SMACNA (LEAK).
E. Project Record Documents:  Record actual locations of ducts and duct fittings.  Record changes

in fitting location and type.  Show additional fittings used.
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1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products

specified in this section, with minimum three years of documented experience, and approved by
manufacturer.

1.06 REGULATORY REQUIREMENTS
A. Construct ductwork to NFPA 90A, NFPA 90B, and NFPA 96 standards.

1.07 FIELD CONDITIONS
A. Do not install duct sealants when temperatures are less than those recommended by sealant

manufacturers.
B. Maintain temperatures within acceptable range during and after installation of duct sealants.

PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Provide UL Class 1 ductwork, fittings, hangers, supports, and appurtenances in accordance
with NFPA 90A and SMACNA (DCS) guidelines unless stated otherwise.

B. Provide metal duct unless otherwise indicated. Fibrous glass duct can be substituted at the
Contractor's option.

C. Acoustical Treatment:  Provide sound-absorbing liners and sectional silencers for metal-based
ducts in compliance with Section 23 33 19.

D. Duct Shape and Material in accordance with Allowed Static Pressure Range:
E. Duct Sealing and Leakage in accordance with Static Pressure Class:
F. Duct Fabrication Requirements:

1. Duct and Fitting Fabrication and Support:  SMACNA (DCS) including specifics for
continuously welded round and oval duct fittings.

2. Use reinforced and sealed sheet-metal materials at recommended gauges for indicated
operating pressures or pressure class.

3. Construct tee's, bends, and elbows with radius of not less than 1-1/2 times width of duct on
centerline.  Where not possible and where rectangular elbows must be used, provide air
foil turning vanes of perforated metal with glass fiber insulation.

4. Provide turning vanes of perforated metal with glass fiber insulation when acoustical lining
is indicated.

5. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.

6. Provide turning vanes of perforated metal with glass fiber insulation when an acoustical
lining is required.

7. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver
frame, provide blank-out panels sealing louver area around duct.  Use same material as
duct, painted black on exterior side; seal to louver frame and duct.

G. Regulatory Requirements:  Construct ductwork to NFPA 90A standards.
H. All Ducts:  Galvanized steel, or Manufactured Non-Metallic Ductwork.
I. Low Pressure Supply (System with Cooling Coils):  1/2 inch w.g. pressure class, galvanized

steel.
J. Medium and High Pressure Supply:  1/2 inch w.g. pressure class, galvanized steel.
K. Return and Relief:  1/2 inch w.g. pressure class, galvanized steel.
L. General Exhaust:  1/2 inch w.g. pressure class, galvanized steel.
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2.02 MATERIALS
A. Galvanized Steel for Ducts:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type B,

with G60/Z180 coating.
B. Joint Sealers and Sealants:  Non-hardening, water resistant, mildew and mold resistant.

1. Type:  Heavy mastic or liquid used alone or with tape, suitable for joint configuration and
compatible with substrates, and recommended by manufacturer for pressure class of
ducts.

2. VOC Content:  Not more than 250 g/L, excluding water.
3. Surface Burning Characteristics:  Flame spread index of zero and smoke developed index

of zero, when tested in accordance with ASTM E84.
4. For Use With Flexible Ducts:  UL labeled.
5. Manufacturers:

a. Carlisle HVAC Products; Hardcast Iron-Grip 601 Water Based Duct Sealant: 
www.carlislehvac.com/#sle.

b. Sika USA; www.sika.com
c. Ductmate Industries; www.ductmate.com
d. Or approved equal.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Hanger Rod:  ASTM A36/A36M; steel, galvanized; threaded both ends, threaded one end, or
continuously threaded.

D. Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows:
1. Concrete Wedge Expansion Anchors:  Complying with ICC-ES AC193.
2. Masonry Wedge Expansion Anchors:  Complying with ICC-ES AC01.
3. Concrete Screw Type Anchors:  Complying with ICC-ES AC193.
4. Masonry Screw Type Anchors:  Complying with ICC-ES AC106.
5. Concrete Adhesive Type Anchors:  Complying with ICC-ES AC308.

2.03 DUCTWORK FABRICATION
A. Fabricate and support in accordance with SMACNA (DCS) and as indicated.
B. Provide duct material, gages, reinforcing, and sealing for operating pressures indicated.
C. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on

centerline.  Where not possible and where rectangular elbows must be used, provide air foil
turning vanes of perforated metal with glass fiber insulation.

D. Provide turning vanes of perforated metal with glass fiber insulation when acoustical lining is
indicated.

E. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.

F. Fabricate continuously welded round and oval duct fittings in accordance with SMACNA (DCS).
G. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver frame,

provide blank-out panels sealing louver area around duct.  Use same material as duct, painted
black on exterior side; seal to louver frame and duct.

2.04 METAL DUCTS
A. Material Requirements:

1. Galvanized Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type B, with
G60/Z180 coating.

B. Manufactured Non-Metallic Ductwork:
1. Products:
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a. Ductwork system materials including panels, adhesives, tapes, sealants, flanges and
gaskets to be as a matched system listed by Underwriter's Laboratory to the UL-181
standard as a Class 1 air duct.

b. Duct air leakage rates to be in compliance with SMACNA Class 3 HVAC Duct
Construction Standards, latest version per applicable leakage class based on
pressure.

c. The panel shall be manufactured of CFC/HCFC-free rigid material thermobonded on
both sides to a factory-applied .001"(25 micron) aluminum foil facing reinforced with a
fiberglass scrim. The thermal conductivity shall be no greater than 0.13BTU in/hr x
sq.ft x degree F(.018W/m x deg. C), and the density of the material shall not be less
than 3.5 pcf(56 Kg/sq.m) with a minimum compressive strength of 28 psi (.2 MPa).

d. The standard thermal rating to be a minimum of an R-6.0 (1.2 RSI)
e. Installed ducting system must be warranted for a minimum of ten years from

installation.
2. Application:

a. All fabricated duct segment fittings shall be designed in accordance with SMACNA
HVAC Duct Construction Standards, latest edition.

3. Duct Installation:
a. All exterior mounted ductwork shall be protected against the elements with a non-duct

penetrating weatherproof finish. Duct segments shall incorporate 6.0 mils thickness
5-ply aluminum, zero permeability, absolute vapor barrier self-adhesive jacketing. All
external seams and joints shall be fully sealed with joint and seam tape during the
installation process.

C. Flexible Ducts:  Black polymer film supported by helically wound spring steel wire.
1. UL labeled.
2. Insulation:  Fiberglass insulation with aluminized vapor barrier film.
3. Pressure Rating:  4 inches WG positive and 1" inches WG negative.
4. Maximum Velocity:  4000 fpm.
5. Temperature Range:  Minus 20 degrees F to 175 degrees F.
6. Manufacturers:

a. Thermaflex Model M-KE.
b. Hart and Cooley Model F216.
c. The Duct Shop; www.theductshop.com
d. Or approved equal.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

2.05 AIR PLENUMS AND CASINGS
A. Fabricate in accordance with SMACNA (DCS) for indicated operating pressures indicated.
B. Minimum Fabrication Requirements:

1. Fabricate acoustic plenum or casing with reinforcing turned inward.
2. Provide 16 gauge, 0.059 inch sheet steel back facing and 22 gauge, 0.029 inch perforated

sheet steel front facing with 3/32 inch diameter holes on 5/32 inch centers.
3. Construct panels 3 inches thick packed with 4.5 pcf minimum glass fiber insulation media,

on inverted channels of 16 gauge, 0.059 inch sheet steel.
4. Mount floor mounted plenum or casings on 4 inch high concrete curbs.  At floor, rivet

panels on 8 inch centers to angles.  Where floors are acoustically insulated, provide liner
of galvanized 18 gauge, 0.052 inch expanded metal mesh supported at 12 inch centers,
turned up 12 inches at sides with sheet metal shields.

C. Access Doors:
1. Install hinged access doors where indicated or required for access to equipment for

cleaning and inspection.
2. Reinforce door frames with steel angles tied to horizontal and vertical plenum supporting

angles.
3. Provide clear wire glass observation ports, minimum 6 by 6 inch size.
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D. Mount floor mounted casings on 4 inch high concrete curbs.  At floor, rivet panels on 8 inch
centers to angles.  Where floors are acoustically insulated, provide liner of galvanized 18 gage,
0.0478 inch expanded metal mesh supported at 12 inch centers, turned up 12 inches at sides
with sheet metal shields.

E. Reinforce door frames with steel angles tied to horizontal and vertical plenum supporting
angles.  Install hinged access doors where indicated or required for access to equipment for
cleaning and inspection.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install, support, and seal ducts in accordance with SMACNA (DCS).
B. Install products following the manufacturer's instructions.
C. During construction, provide temporary closures of metal or taped polyethylene on open

ductwork to prevent construction dust from entering the ductwork system.
D. Duct sizes indicated are inside precise dimensions.  For lined ducts, maintain sizes inside lining.
E. Provide openings in ductwork as indicated to accommodate thermometers and controllers. 

Provide pilot tube openings as indicated for testing of systems, complete with metal can with
spring device or screw to insure against air leakage.  For openings, insulate ductwork and install
insulation material inside a metal ring.

F. Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.

G. Use crimp joints with or without bead for joining round duct sizes 8 inch and smaller with a crimp
in the direction of airflow.

H. Use double nuts and lock washers on threaded rod supports.
I. Connect terminal units to supply ducts directly or with one foot maximum length of flexible duct. 

Do not use a flexible duct to change direction.
J. At exterior wall louvers, seal duct to louver frame and install blank-out panels.

3.02 PRESSURE TESTING
A. Prior to the balancing of the duct system by the AABC certified balancing contractor all ductwork

shall be tested by the mechanical contractor for duct leakage in accordance with SMACNA
Standards and AABC Standards Chapter 23.  Duct leakage shall not exceed 1% for a duration
of (10) ten minutes.  Test pressures shall be as per SMACNA, however, not less than the
following:
1. Low Pressure Duct:

a. 25% above system operating pressure, but not less than 2" w.c. (500 Pa).
2. High Pressure Supply Duct:

a. 25% above system operating pressure, but not less than 6" w.c. (1500 Pa).
3. High Pressure Exhaust Duct:

a. 25% above system operating pressure, but not less than 8" w.c. (2000 Pa).
B. Insulation materials shall not be applied until systems have been witnessed to meet the above

testing requirements.
C. The testing and balancing contractor shall witness and certify all duct pressure tests.
D. Additional leak testing requirements:

1. Disassemble, reassemble, and seal segments of duct systems to accomodate leakage
testing and for compliance with test requirements.

2. If static pressure classes are not indicated, test system at maximum system design
pressure.  Do not pressurize systems above maximum design operating pressure.

3. Provide seven (7) days advance notice for testing.
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3.03 SCHEDULES
A. Ductwork Pressure Class:

1. Supply (Heating Systems):  2 inch (500 Pa
2. Supply (System with Cooling Coils):  2 inch.
3. Return Ductwork:  1 inch.
4. General Exhaust:  1 inch.
5. Outside Air Intake:  1 inch.
6. Combustion Air:  1 inch (250 Pa)

END OF SECTION
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SECTION 23 33 00
AIR DUCT ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Air turning devices/extractors.
B. Backdraft dampers.
C. Combination fire and smoke dampers.
D. Duct access doors.
E. Duct test holes.
F. Fire dampers.
G. Flexible duct connectors.
H. Smoke dampers.
I. Volume control dampers.

1.02 RELATED REQUIREMENTS
A. Section 23 31 00 - HVAC Ducts and Casings.

1.03 REFERENCE STANDARDS
A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2018.
B. NFPA 92 - Standard for Smoke Control Systems; 2018.
C. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005 (Revised

2009).
D. UL 33 - Safety Heat Responsive Links for Fire-Protection Service; Current Edition, Including All

Revisions.
E. UL 555 - Standard for Fire Dampers; Current Edition, Including All Revisions.
F. UL 555S - Standard for Smoke Dampers; Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide for shop fabricated assemblies including volume control dampers. 

Include electrical characteristics and connection requirements.
C. Manufacturer's Installation Instructions:  Provide instructions for fire dampers.
D. Project Record Drawings:  Record actual locations of access doors and test holes.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Protect dampers from damage to operating linkages and blades.

PART 2  PRODUCTS
2.01 AIR TURNING DEVICES/EXTRACTORS

A. Manufacturers:
1. Krueger-HVAC, Division of Air System Components:  www.krueger-hvac.com.
2. PCI Industries, Inc; Pottorff Brand :  www.portorff.com.
3. Ruskin Company, a brand of Johnson Controls:  www.ruskin.com.
4. Titus HVAC, a brand of Johnson Controls:  www.titus-hvac.com.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Multi-blade device with blades aligned in short dimension; steel construction; with individually
adjustable blades, mounting straps.
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2.02 BACKDRAFT DAMPERS
A. Manufacturers:

1. Louvers & Dampers, Inc, a brand of Mestek, Inc:  www.louvers-dampers.com.
2. Nailor Industries, Inc:  www.nailor.com.
3. Ruskin Company, a brand of Johnson Controls:  www.ruskin.com.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers:  Galvanized steel, with center
pivoted blades of maximum 6 inch width, with felt or flexible vinyl sealed edges, linked together
in rattle-free manner with 90 degree stop, steel ball bearings, and plated steel pivot pin;
adjustment device to permit setting for varying differential static pressure.

2.03 COMBINATION FIRE AND SMOKE DAMPERS
A. Manufacturers:

1. Louvers & Dampers, Inc, a brand of Mestek, Inc:  www.louvers-dampers.com.
2. Nailor Industries, Inc:  www.nailor.com.
3. Ruskin Company, a brand of Johnson Controls:  www.ruskin.com.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Fabricate in accordance with NFPA 90A, UL 555, UL 555S, and as indicated.
C. Provide factory sleeve and collar for each damper.
D. Multiple Blade Dampers:  Fabricate with 16 gage galvanized steel frame and blades,

oil-impregnated bronze or stainless steel sleeve bearings and plated steel axles, stainless steel
jamb seals, 1/8 x 1/2 inch plated steel concealed linkage, stainless steel closure spring, blade
stops, and lock, and 1/2 inch actuator shaft.

E. Operators:  UL listed and labeled spring return electric type suitable for 120 volts, single phase,
60 Hz.  Provide end switches to indicate damper position. Locate damper operator on interior of
duct and link to damper operating shaft.

F. Electro Thermal Link:  Fusible link melting at 165 degrees F; 120 volts, single phase, 60 Hz; UL
listed and labeled.

2.04 DUCT ACCESS DOORS
A. Fabricate in accordance with SMACNA (DCS) and as indicated.
B. Access doors with sheet metal screw fasteners are not acceptable.

2.05 DUCT TEST HOLES
A. Temporary Test Holes:  Cut or drill in ducts as required.  Cap with neat patches, neoprene

plugs, threaded plugs, or threaded or twist-on metal caps.
B. Permanent Test Holes:  Factory fabricated, air tight flanged fittings with screw cap.  Provide

extended neck fittings to clear insulation.
2.06 FIRE DAMPERS

A. Fabricate in accordance with NFPA 90A and UL 555, and as indicated.
B. Horizontal Dampers:  Galvanized steel, 22 gage frame, stainless steel closure spring, and

lightweight, heat retardant non-asbestos fabric blanket.
C. Curtain Type Dampers:  Galvanized steel with interlocking blades.  Provide stainless steel

closure springs and latches for horizontal installations.  Configure with blades out of air stream
except for 1.0 inch pressure class ducts up to 12 inches in height.

D. Fusible Links:  UL 33, separate at 160 degrees F with adjustable link straps for combination
fire/balancing dampers.

2.07 FLEXIBLE DUCT CONNECTORS
A. Manufacturers:
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1. Carlisle HVAC Products; Dynair Connector Plus G90 Steel Offset Seam Neoprene Fabric: 
www.carlislehvac.com/#sle.

2. Or approved equal.
3. Ductmate Industries, Inc, a DMI Company; _____:  www.ductmate.com/#sle.
4. Elgen Manufacturing Company, Inc; _____:  www.elgenmfg.com/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Fabricate in accordance with SMACNA (DCS) and as indicated.
C. Flexible Duct Connections:  Fabric crimped into metal edging strip.

1. Fabric:  UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A,
minimum density 30 oz/sq yd.
a. Net Fabric Width:  Approximately 2 inches wide.

2. Metal:  3 inches wide, 24 gauge, 0.0239 inch thick galvanized steel.
2.08 SMOKE DAMPERS

A. Fabricate in accordance with NFPA 90A and UL 555S, and as indicated.
B. Dampers:  UL Class 1 airfoil blade type smoke damper, normally open automatically operated

by pneumatic actuator.
C. Electro Thermal Link:  Fusible link melting at 165 degrees F; 120 volts, single phase, 60 Hz; UL

listed and labeled.
2.09 VOLUME CONTROL DAMPERS

A. Manufacturers:
1. Louvers & Dampers, Inc, a brand of Mestek, Inc:  www.louvers-dampers.com/#sle.
2. Nailor Industries, Inc:  www.nailor.com/#sle.
3. Ruskin Company, a brand of Johnson Controls:  www.ruskin.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Fabricate in accordance with SMACNA (DCS) and as indicated.
C. Single Blade Dampers:  Fabricate for duct sizes up to 6 x 30 inch.
D. Multi-Blade Damper:  Fabricate of opposed blade pattern with maximum blade sizes 8 x 72

inch.  Assemble center and edge crimped blades in prime coated or galvanized channel frame
with suitable hardware.

E. End Bearings:  Except in round ducts 12 inches and smaller, provide end bearings.  On multiple
blade dampers, provide oil-impregnated nylon, thermoplastic elastomer, or sintered bronze
bearings.

F. Quadrants:
1. Provide locking, indicating quadrant regulators on single and multi-blade dampers.
2. On insulated ducts mount quadrant regulators on stand-off mounting brackets, bases, or

adapters.
3. Where rod lengths exceed 30 inches provide regulator at both ends.

PART 3  EXECUTION
3.01 PREPARATION

A. Verify that electric power is available and of the correct characteristics.
3.02 INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA (DCS).  See Section 23 31 00 for duct construction and pressure class.

B. Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where
indicated.

C. Provide duct access doors for inspection and cleaning before and after filters, coils, fans,
automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as
indicated.  Provide for cleaning kitchen exhaust ducts in accordance with NFPA 96.  Provide
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minimum 8 x 8 inch size for hand access, 18 x 18 inch size for shoulder access, and as
indicated.  Provide 4 x 4 inch for balancing dampers only.  Review locations prior to fabrication.

D. Provide duct test holes where indicated and required for testing and balancing purposes.
E. Provide fire dampers, combination fire and smoke dampers, and smoke dampers at locations

indicated, where ducts and outlets pass through fire rated components, and where required by
Authorities Having Jurisdiction.  Install with required perimeter mounting angles, sleeves,
breakaway duct connections, corrosion resistant springs, bearings, bushings and hinges.

F. Install smoke dampers and combination smoke and fire dampers in accordance with NFPA 92.
G. Demonstrate re-setting of fire dampers to State of Delaware - Department of State's

representative.
H. At fans and motorized equipment associated with ducts, provide flexible duct connections

immediately adjacent to the equipment.
I. Provide balancing dampers at points on supply, return, and exhaust systems where branches

are taken from larger ducts as required for air balancing.  Install minimum 2 duct widths from
duct take-off.

J. Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of
whether dampers are specified as part of the diffuser, grille, or register assembly.

K. Provide air turning devices within duct whenever long radius elbows are not utilized.
END OF SECTION
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SECTION 23 34 16
CENTRIFUGAL HVAC FANS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Inline centrifugal fans.
1.02 RELATED REQUIREMENTS

A. Section 23 05 13 - Common Motor Requirements for HVAC Equipment.
B. Section 23 05 48 - Vibration and Seismic Controls for HVAC.
C. Section 23 07 13 - Duct Insulation.
D. Section 23 33 00 - Air Duct Accessories:  Backdraft dampers.
E. Section 26 05 83 - Wiring Connections:  Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS
A. AMCA (DIR) - (Directory of) Products Licensed Under AMCA International Certified Ratings

Program; 2015.
B. AMCA 99 - Standards Handbook; 2016.
C. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; 2014.
D. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005 (Revised

2009).
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data on centrifugal fans and accessories including fan curves with

specified operating point plotted, power, rpm, sound power levels for both fan inlet and outlet at
rated capacity, and electrical characteristics and connection requirements.

C. Shop Drawings:  Indicate assembly of centrifugal fans and accessories including fan curves with
specified operating point plotted, sound power levels for both fan inlet and outlet at rated
capacity, and electrical characteristics and connection requirements.

D. Manufacturer's Instructions:  Include complete installation instructions.
E. Maintenance Data:  Include instructions for lubrication, motor and drive replacement, spare

parts list, and wiring diagrams.
F. Maintenance Materials:  Furnish the following for State of Delaware - Department of State's use

in maintenance of project.
1. See Section 01 60 00 - Product Requirements for additional provisions.
2. Extra Fan Belts:  One set for each individual fan.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products

specified in this section, with minimum three years of documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect motors, shafts, and bearings from weather and construction dust.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design: Greenheck:  www.greenheck.com
B. PennBarry, Division of Air System Components:  www.pennbarry.com
C. Twin City Fan & Blower:  www.tcf.com
D. Substitutions:  See Section 01 60 00 - Product Requirements.

N
O

T 
FO

R
 B

ID



2ND FLOOR RENOVATIONS Darley House
Project No.: MC2006000201B August 1, 2024

CENTRIFUGAL HVAC FANS DEDC, LLC
23 34 16-2 Project No.: 22P352

2.02 PERFORMANCE REQUIREMENTS
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Provide backdraft dampers on exhaust fans located at discharge side; see Section 23 33 00.

END OF SECTION
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SECTION 23 37 00
AIR OUTLETS AND INLETS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Diffusers:
B. Rectangular ceiling diffusers.
C. Registers/grilles:

1. Wall-mounted, grid core exhaust and return register/grilles.
1.02 REFERENCE STANDARDS

A. ASHRAE Std 70 - Method of Testing the Performance of Air Outlets and Inlets; 2006
(Reaffirmed 2011).

1.03 SUBMITTALS 
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data for equipment required for this project.  Review outlets and inlets as

to size, finish, and type of mounting prior to submission.  Submit schedule of outlets and inlets
showing type, size, location, application, and noise level.

C. Project Record Documents:  Record actual locations of air outlets and inlets.
1.04 QUALITY ASSURANCE

A. Test and rate air outlet and inlet performance in accordance with ASHRAE Std 70.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Krueger-HVAC, Division of Air System Components:  www.krueger-hvac.com.
B. Price Industries:  www.price-hvac.com/#sle.
C. Titus, a brand of Air Distribution Technologies:  www.titus-hvac.com.
D. Or Approved Equal.
E. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 RECTANGULAR CEILING DIFFUSERS
A. Type:  Square, stamped, multi-core diffuser to discharge air in 360 degree pattern with

sectorizing baffles where indicated.
B. Frame:  Inverted T-bar type.  In plaster ceilings, provide plaster frame and ceiling frame.
C. Fabrication:  Steel with baked enamel finish.
D. Accessories:  Radial opposed blade damper and multi-louvered equalizing grid with damper

adjustable from diffuser face.
2.03 WALL GRID CORE EXHAUST AND RETURN REGISTERS/GRILLES

A. Type:  Fixed grilles of 1/2 by 1/2 by 1/2 inch louvers.
B. Fabrication:  Aluminum with factory clear lacquer finish.
C. Frame:  1-1/4 inch margin with countersunk screw mounting.
D. Damper:  Integral, gang-operated, opposed blade type with removable key operator, operable

from face.
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PART 3  EXECUTION
3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions.
B. Check location of outlets and inlets and make necessary adjustments in position to comply with

architectural features, symmetry, and lighting arrangement.
C. Install diffusers to ductwork with air tight connection.
D. Provide balancing dampers on duct take-off to diffusers, and grilles and registers, despite

whether dampers are specified as part of the diffuser, or grille and register assembly.
E. Paint ductwork visible behind air outlets and inlets matte black.
F. Paint ductwork visible behind air outlets and inlets matte black, see Section 09 91 23.

END OF SECTION
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Darley House 2ND FLOOR RENOVATIONS
August 1, 2024 Project No.: MC2006000201B

DEDC, LLC REFRIGERANT COMPRESSORS
Project No.: 22P352 23 61 00-1

SECTION 23 61 00
REFRIGERANT COMPRESSORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Internal piping and accessories.
B. Controls and control panel.
C. Electrical power connections.

1.02 RELATED REQUIREMENTS
1.03 REFERENCE STANDARDS

A. AHRI 520 - Performance Rating of Positive Displacement Condensing Units; 2004.
B. ASHRAE Std 23.1 - Methods for Performance Testing Positive Displacement Refrigerant

Compressors and Condensing Units that Operate at Subcritical Pressures of the Refrigerant;
2019.

C. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings;
Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable
Amendments and Supplements.

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

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

PART 2  PRODUCTS
2.01 MANUFACTURED UNITS

A. Compressor Units:  Hermetic compressor and motor, with cylinder unloaders, crankcase heater,
suction and discharge service valves, vibration isolators, and control panel.

B. Construction and Ratings: In accordance with AHRI 520 and UL 207. Testing shall be in
accordance with ASHRAE Std 23.1.

C. Construction and Ratings: In accordance with AHRI 520 and UL 207. Testing shall be in
accordance with ASHRAE Std 23.

D. Performance Ratings:  Energy Efficiency Rating (EER) and Coefficient of Performance (COP)
not less than prescribed by ASHRAE Std 90.1 I-P.

END OF SECTION
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2ND FLOOR RENOVATIONS Darley House
Project No.: MC2006000201B August 1, 2024

REFRIGERANT COMPRESSORS DEDC, LLC
23 61 00-2 Project No.: 22P352

This page is left intentionally blank.

N
O

T 
FO

R
 B

ID



Darley House 2ND FLOOR RENOVATIONS
August 1, 2024 Project No.: MC2006000201B

DEDC, LLC AIR COOLED REFRIGERANT CONDENSERS
Project No.: 22P352 23 63 13-1

SECTION 23 63 13
AIR COOLED REFRIGERANT CONDENSERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. OUTDOOR CONDENSING UNITS 1-5 TONS
1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Equipment bases.
B. Section 23 23 00 - Refrigerant Piping.
C. Section 26 05 83 - Wiring Connections:  Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS
A. ASHRAE Std 15 - Safety Standard for Refrigeration Systems and Designation and Classification

of Refrigerants ; 2019.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide rated capacities, weights, accessories, electrical requirements, and

wiring diagrams.
C. Shop Drawings:  Indicate components, assembly, dimensions, weights and loading, required

clearances, and location and size of field connections.  Include schematic layouts showing
condenser, refrigeration compressors, cooling coils, refrigerant piping and accessories required
for complete system.

D. Manufacturer's Instructions:  Submit manufacturer's complete installation instructions.
E. Operation and Maintenance Data:  Include start-up instructions, maintenance instructions, parts

lists, controls, and accessories.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Carrier, a part of UTC Building and Industrial Systems, a unit of United Technologies Corp: 
www.carrier.com/#sle.

B. Trane, a brand of Ingersoll Rand:  www.trane.com/#sle.
C. Lennox Industries.
D. Daikin (Basis of Design)
E. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 OUTDOOR CONDENSING UNITS 1-5 TONS
A. Products/Systems to include the following equipment:

1. Cabinet:
a. Galvanized steel
b. Based rails with fork slots both sides
c. Pre-painted finish
d. Refrigerant line connections to be located outside the unit
e. Control access
f. All controls factory wired
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2ND FLOOR RENOVATIONS Darley House
Project No.: MC2006000201B August 1, 2024

AIR COOLED REFRIGERANT CONDENSERS DEDC, LLC
23 63 13-2 Project No.: 22P352

2. Compressor:
a. Scroll Type
b. Resiliently mounted on rubber mounts for vibration isolation
c. Overload protected
d. Internal excessive current and temperature protection
e. Crankcase heater
f. 2 single stage compressors per unit

3. Refrigerant System
a. General

1) Refrigerant: R410-A
2) Fully serviceable liquid and suction line service valves
3) Gauge ports

b. Refrigerant System (large):
1) High pressure switch
2) Loss of charge (low pressure) switch
3) Hi-capacity driers

4. Outdoor Coil(s):
a. Aluminum rippled and/or lanced fins
b. Copper tube construction
c. Aluminum fins to be mechanically bonded to copper tubes
d. All coils to be high pressure leak tested at factory

5. Outdoor Coil Fans/Air Mover:
a. Direct drive, propeller type fan(s)
b. Totally enclosed fan motors with rain shield
c. PVC coated steel fan guards
d. Fan service by removal of fan guard

6. Controls
a. Low Ambient Operation, down to 30 °F

7. Field Installed Options/Accessories:
a. Outdoor Coils:

1) Coil Guards
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Provide for connection to electrical service.  See Section 26 05 83.
C. Align condensers on concrete foundations.  See Section 03 30 00.
D. Provide connection to refrigeration piping system.  See Section 23 23 00.  Comply with

ASHRAE Std 15.
E. Provide cooling season start-up, winter season shut-down service, for first year of operation.
F. Shut-down system if initial start-up and testing takes place in winter and machines are to remain

inoperative.  Repeat start-up and testing operation at beginning of first cooling season.
END OF SECTIONN
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Darley House 2ND FLOOR RENOVATIONS
August 1, 2024 Project No.: MC2006000201B

DEDC, LLC SMALL-CAPACITY SPLIT-SYSTEM AIR CONDITIONERS
Project No.: 22P352 23 81 26.13-1

SECTION 23 81 26.13
SMALL-CAPACITY SPLIT-SYSTEM AIR CONDITIONERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Air-source heat pumps.
1.02 RELATED REQUIREMENTS

A. Section 23 31 00 - HVAC Ducts and Casings.
1.03 REFERENCE STANDARDS

A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2018.
B. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems;

2018.
1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide rated capacities, weights, accessories, electrical nameplate data, and

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

connections.
D. Design Data:  Indicate refrigerant pipe sizing.
E. Manufacturer's Instructions:  Indicate rigging, assembly, and installation instructions.
F. Project Record Documents:  Record actual locations of components and connections.
G. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating

instructions, installation instructions, maintenance and repair data, and parts listing.
H. Warranty:  Submit manufacturers warranty and ensure forms have been filled out in State of

Delaware - Department of State's name and registered with manufacturer.
I. Maintenance Materials:  Furnish the following for State of Delaware - Department of State's use

in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Filters:  One for each unit.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products

specified in this section, with minimum three years of documented experience.
1.06 WARRANTY 

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Carrier Corporation:  www.carrier.com.
B. Trane Inc:  www.trane.com
C. York International Corporation / Johnson Controls:  www.york.com.
D. Daikin (Basis of Design).
E. Lennox Industries
F. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 UP-FLOW/HORIZONTAL/MULTI-POSITION AIR HANDLER UNITS
A. General:

1. Air-Flow
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2ND FLOOR RENOVATIONS Darley House
Project No.: MC2006000201B August 1, 2024

SMALL-CAPACITY SPLIT-SYSTEM AIR CONDITIONERS DEDC, LLC
23 81 26.13-2 Project No.: 22P352

a. Multi-position
B. Products/Systems:

1. Cabinet:
a. Pre-painted galvanized steel
b. Insulated with fiberglass insulation or foil faced insulation
c. Prime coated on unpainted sides
d. Shipped in one piece
e. Removable panels for complete service access
f. Electrical inlets provided in sides and top of cabinet
g. Multi-position capability
h. Tool-less filter access
i. Drain Pans:

1) Corrosion resistant plastic
2) Dual pipe drains
3) Designed for Up-flow, Down-flow, and Horizontal applications

2. Refrigerant System:
a. Refrigerant: R-410A
b. Refrigerant Line Connections: Suction (vapor) and liquid lines extend outside cabinet

with sweat connections
c. Copper Tube/Enhanced Fin Evaporator Coil:

1) Twin coils in “A” configuration
2) Lanced, ripple-edged aluminum fins
3) Seamless copper tubing
4) Rifled copper tubing
5) Flared shoulder tubing joints and silver soldering
6) Factory leak tested

d. Check and Expansion Valve:
1) Factory installed internal to cabinet
2) Chatleff style fitting, wide range valve

3. Direct Drive Blower:
a. Statically and dynamically balanced before installation
b. Resiliently mounted, multi-speed leadless motor with plug-in connections
c. Selectable speeds
d. Slides out for servicing

4. Transformer and Blower Cooling Relay:
a. 24 V transformer with inline fuse and blower cooling relay
b. Factory installed in unit control box
c. Terminal strip furnished

5. Filter:
a. Rails furnished in cabinet
b. Factory installed
c. 1-inch (25.4 mm) thick

6. Optional Accessories:
a. Down-Flow Combustible Flooring Base
b. Horizontal Support Frame Kit
c. Side Return Unit Stand (Upflow only): Two adjustable, all aluminum frames
d. Wall Hanging Bracket Kit:

1) Two heavy gauge steel support brackets (one for blower coil unit, one for wall
mount)

2) Screws for fastening bracket to unit and bolts for fastening bracket to wall
e. Single-Point Power Source Control Box:

1) Pre-punched mounting holes
2) Electrical inlet knockouts

N
O

T 
FO

R
 B

ID



Darley House 2ND FLOOR RENOVATIONS
August 1, 2024 Project No.: MC2006000201B

DEDC, LLC SMALL-CAPACITY SPLIT-SYSTEM AIR CONDITIONERS
Project No.: 22P352 23 81 26.13-3

PART 3  EXECUTION
3.01 EXAMINATION 

A. Verify that substrates are ready for installation of units and openings are as indicated on shop
drawings.

B. Verify that proper power supply is available and in correct location.
3.02 INSTALLATION 

A. Install in accordance with NFPA 90A and NFPA 90B.
B. Pipe drain from VRF to condensate and route to approved point of discharge or as shown on

drawings.
END OF SECTION
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Darley House 2ND FLOOR RENOVATIONS
August 1, 2024 Project No.: MC2006000201B

DEDC, LLC SELECTIVE DEMOLITION FOR ELECTRICAL
Project No.: 22P352 26 05 05-1

SECTION 26 05 05
SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical demolition.
1.02 RELATED REQUIREMENTS

A. Section 01 70 00 - Execution and Closeout Requirements:  Additional requirements for
alterations work.

PART 2  PRODUCTS
2.01 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work:  As specified in individual sections.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify field measurements and circuiting arrangements are as indicated.
B. Verify that abandoned wiring and equipment serve only abandoned facilities.
C. Demolition drawings are based on casual field observation and existing record documents. 

Contractor shall be responsible for field-verification of existing conditions prior to beginning
work.

D. Report discrepancies to State of Delaware - Department of State before disturbing existing
installation.

E. Beginning of demolition means installer accepts existing conditions.
3.02 PREPARATION

A. Prior to performing work on electrical circuits, Contractor shall positively identify power sources,
turn circuit breakers or switches to "off" and lock out and/or tag out circuits as required.

B. Contractor shall coordinate all electrical demolition work with State of Delaware - Department of
State as well as all other trades involved in Project.

C. Contractor shall keep work area clean and orderly.
D. All electrical demolition work shall be performed in a safe and orderly manner and in

accordance with all State of Delaware - Department of State regulations, local codes, OSHA,
International Building Code and National Electrical Code; all being most recent editions adopted
by Authoriti(es) Having Jurisdiction, including all applicable amendments and supplements.

E. All electrical demolition work shall be scheduled and coordinated with State of Delaware -
Department of State such that disruption of areas involved is kept to minimum.

F. All power shutdowns affecting areas not within scope of Project shall be coordinated with State
of Delaware - Department of State. Accidental interruptions to services shall be repaired
immediately by Contractor at no additional cost to State of Delaware - Department of State.

G. Disconnect electrical systems in walls, floors, and ceilings to be removed.
H. Coordinate utility service outages with utility company.
I. Provide temporary wiring and connections to maintain existing systems in service during

construction.  When work must be performed on energized equipment or circuits, use personnel
experienced in such operations.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK
A. Perform work for removal and disposal of equipment and materials containing toxic substances

regulated under the Federal Toxic Substances Control Act (TSCA) in accordance with
applicable federal, state, and local regulations. Applicable equipment and materials include, but
are not limited to:
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2ND FLOOR RENOVATIONS Darley House
Project No.: MC2006000201B August 1, 2024

SELECTIVE DEMOLITION FOR ELECTRICAL DEDC, LLC
26 05 05-2 Project No.: 22P352

1. PCB-containing electrical equipment, including transformers, capacitors, and switches.
2. PCB- and DEHP-containing lighting ballasts.
3. Mercury-containing lamps and tubes, including fluorescent lamps, high intensity discharge

(HID), arc lamps, ultra-violet, high pressure sodium, mercury vapor, ignitron tubes, neon,
and incandescent.

B. Unless otherwise noted, all electrical items indicated for demolition shall be removed including
all associated wiring, controls and accessible conduit and boxes traced back to source.  Where
removal causes power interruption of electrical items to remain, rewire existing circuits as
required to maintain continuity.

C. Conduit and boxes becoming inactive that are inaccessible shall be abandoned in place with
open ends filled with firestopping expandable foam in accordance with Section 07 84 00.

D. Openings in conduit and boxes remaining active shall be capped with appropriate fittings.
E. Unless otherwise noted, circuit breakers becoming inactive shall have operating mechanisms

placed in "off" (de-energized) position and be labeled as "SPARE" in accordance with Section
26 05 53.

F. Contractor shall update panel schedules for all panelboards affected by Project in accordance
with Section 26 05 53.

G. Remove, relocate, and extend existing installations to accommodate new construction.
H. All circuits abandoned or not used shall be located, identified, disconnected and removed back

to source.
I. Remove abandoned wiring to source of supply.
J. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling

finishes.  Cut conduit flush with walls and floors, fill open ends with firestopping expandable
foam in accordance with Section 07 84 00 and patch surfaces.

K. Remove existing abandoned wiring and conduit designated as obsolete by State of Delaware -
Department of State authorities.

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

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

N. Remove abandoned support channel associated with demolished electrical equipment.
O. Existing branch circuits or circuits of other systems passing through Project area that interferes

with new construction shall be relocated as required.  All relocation of existing circuits shall be
coordinated with State of Delaware - Department of State and with all other affected trades
before proceeding with new construction.

P. Contractor shall be responsible for temporary removal and re-installation of existing ceiling tiles
as required to accommodate electrical demolition and/or extension work.  Contractor shall be
responsible for repair and/or replacement of all ceiling tiles damaged as result of work. 
Contractor shall inspect existing conditions prior to commencement of work and provide written
report of existing damage to State of Delaware - Department of State.

Q. Contractor shall be responsible for patching and painting of all holes, dents, cracks,
penetrations, etc. left in surfaces and/or structures after electrical demolition and/or extension
work.  Surfaces and/or structures to be restored shall include ceilings, walls, floors, columns,
roofs, etc.  Patching and painting shall restore surfaces and/or structures to original designs
and/or finishes, including all fire-resistant and watertight ratings.  All openings to building
exteriors and through roofs shall be sealed watertight.

R. Repair adjacent construction and finishes damaged during demolition and extension work.
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DEDC, LLC SELECTIVE DEMOLITION FOR ELECTRICAL
Project No.: 22P352 26 05 05-3

S. Damage caused by Contractor to areas outside area of demolition shall be repaired to original
condition by Contractor at no additional cost to State of Delaware - Department of State.

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

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

V. All demolished materials not to be turned over to State of Delaware - Department of State shall
be removed from site daily.  Salvaged materials shall be stored for re-use.

3.04 CLEANING AND REPAIR
A. See Section 01 74 19 - Construction Waste Management and Disposal for additional

requirements.
B. Clean and repair existing materials and equipment that remain or that are to be reused.
C. Panelboards:  Clean exposed surfaces and check tightness of electrical connections.  Replace

damaged circuit breakers and provide closure plates for vacant positions.  Provide typed circuit
directory showing revised circuiting arrangement.

END OF SECTION
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Darley House 2ND FLOOR RENOVATIONS
August 1, 2024 Project No.: MC2006000201B

DEDC, LLC LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
Project No.: 22P352 26 05 19-1

SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Single conductor building wire.
B. Metal-clad cable.
C. Wire and cable for 600 volts and less.
D. Wiring connectors.
E. Electrical tape.
F. Heat shrink tubing.
G. Oxide inhibiting compound.
H. Wire pulling lubricant.
I. Cable ties.
J. Firestop sleeves.

1.02 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping.
B. Section 26 05 26 - Grounding and Bonding:  Additional requirements for grounding conductors

and grounding connectors.
C. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013 (Reapproved 2018).
B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,

Medium-Hard, or Soft; 2011 (Reapproved 2017).
C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical

Purposes; 2010, with Editorial Revision (2020).
D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper

Conductors for Subsequent Insulation; 2004 (Reapproved 2020).
E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic

Pressure-Sensitive Electrical Insulating Tape; 2017.
F. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically

Insulating Rubber Tapes; 2013.
G. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
H. NECA 120 - Standard for Installing Armored Cable (AC) and Metal-Clad Cable (MC); 2012.
I. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical Energy;

2009.
J. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;

2017.
K. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
L. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.
M. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.
N. UL 267 - Outline of Investigation for Wire-Pulling Compounds; Most Recent Edition, Including

All Revisions.
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LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND
CABLES

DEDC, LLC

26 05 19-2 Project No.: 22P352

O. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.
P. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.
Q. UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions.
R. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition,

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

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

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

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

3. Notify Bernardon of any conflicts with or deviations from Contract Documents.  Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conductors

and cables, including detailed information on materials, construction, ratings, listings, and
available sizes, configurations, and stranding.

C. Project Record Documents:  Record actual installed circuiting arrangements. Record actual
routing.

D. Maintenance Materials:  Furnish the following for State of Delaware - Department of State's use
in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's

instructions.
1.08 FIELD CONDITIONS

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

PART 2  PRODUCTS
2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.
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B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.

C. Nonmetallic-sheathed cable is not permitted.
D. Underground feeder and branch-circuit cable is not permitted.
E. Service entrance cable is not permitted.
F. Armored cable is not permitted.
G. Metal-clad cable is permitted only as follows:

1. Where not otherwise restricted, may be used:
a. Where concealed above accessible ceilings for final connections from junction boxes

to luminaires.
1) Maximum Length:  6 feet.

b. Where concealed in hollow stud walls, above accessible ceilings, and under raised
floors for branch circuits up to 20 A.

2. In addition to other applicable restrictions, may not be used:
a. Unless approved by State of Delaware - Department of State.
b. Where not approved for use by the authority having jurisdiction.
c. Where exposed to view.
d. Where exposed to damage.
e. For damp, wet, or corrosive locations.

H. Manufactured wiring systems are not permitted.
I. Concealed Dry Interior Locations:  Use only building wire in raceway or metal clad cable.
J. Exposed Dry Interior Locations:  Use only building wire in raceway.
K. Above Accessible Ceilings:  Use only building wire in raceway or metal clad cable.
L. Wet or Damp Interior Locations:  Use only building wire in raceway.
M. Exterior Locations:  Use only building wire in raceway.

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS
A. Provide products that comply with requirements of NFPA 70.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Provide products with insulation and temperature ratings as required per equipment installation

instructions where such ratings differ from those indicated herein.
D. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,

connectors, etc. as required for a complete operating system.
E. Comply with NEMA WC 70.
F. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.
G. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.
H. Conductors for Grounding and Bonding:  Also comply with Section 26 05 26.
I. Conductors and Cables Installed Exposed in Spaces Used for Environmental Air (only where

specifically permitted):  Plenum rated, listed and labeled as suitable for use in return air
plenums.

J. Conductor Material:
1. Provide copper conductors only.  Aluminum conductors are not acceptable for this project.

Conductor sizes indicated are based on copper.
2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper

conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise
indicated.

3. Tinned Copper Conductors:  Comply with ASTM B33.
K. Minimum Conductor Size:
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1. Branch Circuits:  12 AWG.
a. Exceptions:  Size homerun branch circuit conductors from power source to first outlet

in accordance with the following maximum circuit limits, using center of load served
as basis for computing circuit lengths:
1) 20 A, 120 V circuits longer than 75 feet:  10 AWG, for voltage drop.
2) 20 A, 120 V circuits longer than 150 feet:  8 AWG, for voltage drop.

2. Control Circuits:  14 AWG.
L. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable

minimum size requirements specified.
M. Conductor Color Coding:

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

2. Color Coding Method:  Integrally colored insulation.
a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl

color coding electrical tape.
3. Color Code:

a. 240/120 V, 1 Phase, 3 Wire System:
1) Phase A:  Black.
2) Phase B:  Red.
3) Neutral/Grounded:  White.

b. Equipment Ground, All Systems:  Green.
c. Travelers for 3-Way and 4-Way Switching:  Yellow.
d. For modifications or additions to existing wiring systems, comply with existing color

code when existing code complies with NFPA 70 and is approved by the authority
having jurisdiction.

e. For control circuits, comply with manufacturer's recommended color code.
2.03 SINGLE CONDUCTOR BUILDING WIRE

A. Manufacturers:
1. Copper Building Wire:

a. Cerro Wire LLC:  www.cerrowire.com/#sle.
b. Encore Wire Corporation:  www.encorewire.com/#sle.
c. General Cable Technologies Corporation:  www.generalcable.com/#sle.
d. Service Wire Co:  www.servicewire.com/#sle.
e. Southwire Company:  www.southwire.com/#sle.
f. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  Single conductor insulated wire.
C. Conductor Stranding:

1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller:  Solid.
b. Size 8 AWG and Larger:  Stranded.

2. Control Circuits:  Stranded.
D. Conductor:  Copper.
E. Insulation Voltage Rating:  600 volts.
F. Insulation:  NFPA 70, Type THHN/THWN unless otherwise indicated on plans.

2.04 METAL-CLAD CABLE
A. Manufacturers:

1. AFC Cable Systems Inc:  www.afcweb.com/#sle.
2. Encore Wire Corporation:  www.encorewire.com/#sle.
3. Service Wire Co:  www.servicewire.com/#sle.
4. Southwire Company:  www.southwire.com/#sle.
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5. Substitutions:  See Section 01 60 00 - Product Requirements.
B. Description:  NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and listed

for use in classified firestop systems to be used.
C. Conductor Stranding:

1. Size 10 AWG and Smaller:  Solid.
2. Size 8 AWG and Larger:  Stranded.

D. Insulation:  Type THHN/THWN.
E. Provide dedicated neutral conductor for each phase conductor where indicated or required.
F. Grounding:  Full-size integral green insulated copper equipment grounding conductor.
G. Armor:  Aluminum or steel, interlocked tape.
H. Description:  NFPA 70, Type MC.
I. Conductor:  Copper.
J. Insulation Voltage Rating:  600 volts.

2.05 WIRING CONNECTORS
A. Description:  Wiring connectors appropriate for the application, suitable for use with the

conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

B. Connectors for Grounding and Bonding:  Comply with Section 26 05 26.
C. Wiring Connectors for Splices and Taps:

1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring connectors.
2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or compression

connectors.  Tape uninsulated conductors and connector with electrical tape or insulate
with heat shrink tubing to 150 percent of insulation rating of conductor.

D. Wiring Connectors for Non-Motor Terminations:
1. Provide terminal lugs for connecting conductors to equipment furnished with terminations

designed for terminal lugs.
2. Provide compression adapters for connecting conductors to equipment furnished with

mechanical lugs when only compression connectors are specified.
3. Where over-sized conductors are larger than the equipment terminations can

accommodate, provide connectors suitable for reducing to appropriate size, but not less
than required for the rating of the overcurrent protective device.

4. Copper Conductors Size 8 AWG and Larger:  Use mechanical connectors or compression
connectors where connectors are required.

5. Stranded Conductors Size 10 AWG and Smaller:  Use crimped terminals for connections
to terminal screws.

6. Conductors for Control Circuits:  Use crimped terminals for all connections.
E. Wiring Connectors for Motor Terminations:  Use motor lead disconnects with slip-on insulating

boot, pin and silicone gel.  Boot sealant shall be used with all insulating boots.
F. Do not use insulation-piercing or insulation-displacement connectors designed for use with

conductors without stripping insulation.
G. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.
H. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F for standard applications

and 302 degrees F for high temperature applications; pre-filled with sealant and listed as
complying with UL 486D for damp and wet locations.
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. Ideal Industries, Inc:  www.idealindustries.com/#sle.
c. NSI Industries LLC:  www.nsiindustries.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.
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I. Mechanical Connectors:  Provide bolted type or set-screw type.
1. Manufacturers:

a. Burndy LLC:  www.burndy.com.
b. Ilsco:  www.ilsco.com/#sle.
c. Thomas & Betts Corporation; Blackburn Products:  www.tnb.com/#sle.
d. Polaris:  www.polarisconnectors.com.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

J. Compression Connectors:  Provide circumferential type or hex type crimp configuration.
1. Manufacturers:

a. Burndy LLC:  www.burndy.com.
b. Ilsco:  www.ilsco.com/#sle.
c. Thomas & Betts Corporation; Blackburn Products:  www.tnb.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

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

a. Burndy LLC:  www.burndy.com.
b. Ilsco:  www.ilsco.com/#sle.
c. Thomas & Betts Corporation; Sta-Kon Products:  www.tnb.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

L. Motor Lead Disconnects:  Color-keyed compression-type with slip-on insulating boot, pin,
silicone gel and boot sealant.
1. Manufacturers:

a. Burndy LLC:  www.burndy.com.
b. Ilsco:  www.ilsco.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com.

1) Motor Lead Disconnects:  M2D Series.
2) Boot Sealant:  MDBOOT-SEAL.

d. Substitutions:  See Section 01 60 00 - Product Requirements.
2.06 ACCESSORIES

A. Electrical Tape:
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. Plymouth Rubber Europa:  www.plymouthrubber.com/#sle.
c. Wurth USA; www.wurthusa.com
d. Substitutions:  See Section 01 60 00 - Product Requirements.

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

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

4. Rubber Splicing Electrical Tape:  Ethylene Propylene Rubber (EPR) tape, complying with
ASTM D4388; minimum thickness of 30 mil; suitable for continuous temperature
environment up to 194 degrees F and short-term 266 degrees F overload service.

5. Electrical Filler Tape:  Rubber-based insulating moldable putty, minimum thickness of 125
mil; suitable for continuous temperature environment up to 176 degrees F.

6. Varnished Cambric Electrical Tape:  Cotton cambric fabric tape, with or without adhesive,
oil-primed and coated with high-grade insulating varnish; minimum thickness of 7 mil;
suitable for continuous temperature environment up to 221 degrees F.
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7. Moisture Sealing Electrical Tape:  Insulating mastic compound laminated to flexible,
all-weather vinyl backing; minimum thickness of 90 mil.

B. Heat Shrink Tubing:  Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V;
suitable for direct burial applications; listed as complying with UL 486D.
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. Burndy LLC:  www.burndy.com.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Oxide Inhibiting Compound:  Listed; suitable for use with the conductors or cables to be
installed.
1. Manufacturers:

a. Burndy LLC:  www.burndy.com.
b. Ideal Industries, Inc:  www.idealindustries.com/#sle.
c. Ilsco:  www.ilsco.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Wire Pulling Lubricant:
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. American Polywater Corporation:  www.polywater.com/#sle.
c. Ideal Industries, Inc:  www.idealindustries.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Listed and labeled as complying with UL 267.
3. Suitable for use with conductors/cables and associated insulation/jackets to be installed.
4. Suitable for use at installation temperature.
5. Products:

a. American Polywater Corporation; Polywater J Cable Pulling Lubricant: 
www.polywater.com/#sle.

b. American Polywater Corporation; Polywater LZ Cable Pulling Lubricant: 
www.polywater.com/#sle.

c. Substitutions:  See Section 01 60 00 - Product Requirements.
E. Cable Ties:  Material and tensile strength rating suitable for application.

1. Manufacturers:
a. Burndy LLC:  www.burndy.com.
b. Cable Ties Unlimited: www.cabletiesunlimited.com
c. Cable Ties Plus: www.cabletiesplus.com
d. Substitutions:  See Section 01 60 00 - Product Requirements.

F. Firestop Sleeves:  Listed; provide as required to preserve fire resistance rating of building
elements.
1. Products:

a. HoldRite, a brand of Reliance Worldwide Corporation; HydroFlame Pro
Series/HydroFlame Custom Built:  www.holdrite.com/#sle.

b. Substitutions:  See Section 01 60 00 - Product Requirements.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that interior of building has been protected from weather.
B. Verify that work likely to damage wire and cable has been completed.
C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to

accommodate conductors and cables in accordance with NFPA 70.
D. Verify that raceway installation is complete and supported.
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E. Verify that field measurements are as indicated.
F. Verify that conditions are satisfactory for installation prior to starting work.

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

3.03 INSTALLATION
A. Circuiting Requirements:

1. All exposed raceway shall be run in a neat organized fashion and shall be parrallel with
other building systems.

2. Unless dimensioned, circuit routing indicated is diagrammatic.
3. When circuit destination is indicated without specific routing, determine exact routing

required.
4. Arrange circuiting to minimize splices.
5. Include circuit lengths required to install connected devices within 10 ft of location

indicated.
6. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and

power-limited circuits in accordance with NFPA 70.
7. Maintain separation of wiring for emergency systems in accordance with NFPA 70.
8. Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are indicated as

separate, combining them together in a single raceway is not permitted.
a. Provide no more than six current-carrying conductors in a single raceway.  Dedicated

neutral conductors are considered current-carrying conductors.
b. Increase size of conductors as required to account for ampacity derating.
c. Size raceways, boxes, etc. to accommodate conductors.

9. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors
among single phase branch circuits is not permitted. Provide dedicated neutral/grounded
conductor for each individual branch circuit.

B. Install products in accordance with manufacturer's instructions.
C. Perform work in accordance with NECA 1 (general workmanship).
D. Install metal-clad cable (Type MC) in accordance with NECA 120.
E. Installation in Raceway:

1. Remove existing conductors and cables from raceway before pulling in new (where
applicable).

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

3. Pull all conductors and cables together into raceway at same time.
4. Do not damage conductors and cables or exceed manufacturer's recommended maximum

pulling tension and sidewall pressure.
5. Use suitable wire pulling lubricant where necessary, except when lubricant is not

recommended by the manufacturer.
F. Paralleled Conductors:  Install conductors of the same length and terminate in the same

manner.
G. Secure and support conductors and cables in accordance with NFPA 70 using suitable supports

and methods approved by the authority having jurisdiction.  Provide independent support from
building structure.  Do not provide support from raceways, piping, ductwork, or other systems.
1. Installation Above Suspended Ceilings:  Do not provide support from ceiling support

system. Do not provide support from ceiling grid or allow conductors and cables to lay on
ceiling tiles. Support at 6 foot maximum intervals using type MC cable supports designed
and listed for the purpose.

2. Installation in Vertical Raceways:  Provide supports where vertical rise exceeds
permissible limits.
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H. Terminate cables using suitable fittings.
1. Metal-Clad Cable (Type MC):

a. Fittings used for connecting type MC cable to boxes, cabinets or other equipment
shall be listed and identified for such use. Snap-in connectors or internal box clamps
shall not be permitted. All connectors shall be locknut type, designed to secure type
MC cable to boxes or enclosures.

b. Cut cable armor only using specialized tools to prevent damaging conductors or
insulation. Do not use hacksaw or wire cutters to cut armor.

c. Do not use direct-bearing set-screw type fittings for cables with aluminum armor.
d. Provide plastic anti-short bushings on ends of all type MC cable.

I. Install conductors with a minimum of 12 inches of slack at each outlet.
J. Where conductors are installed in enclosures for future termination by others, provide a

minimum of 5 feet of slack.
K. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment

enclosures.
L. Group or otherwise identify neutral/grounded conductors with associated ungrounded

conductors inside enclosures in accordance with NFPA 70.
M. Make wiring connections using specified wiring connectors.

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

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

3. Do not remove conductor strands to facilitate insertion into connector.
4. Clean contact surfaces on conductors and connectors to suitable remove corrosion,

oxides, and other contaminates. Do not use wire brush on plated connector surfaces.
5. Mechanical Connectors:  Secure connections according to manufacturer's recommended

torque settings.
6. Compression Connectors:  Secure connections using manufacturer's recommended tools

and dies.
N. Insulate splices and taps that are made with uninsulated connectors using methods suitable for

the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.
1. Dry Locations:  Use insulating covers specifically designed for the connectors, electrical

tape, or heat shrink tubing.
a. For taped connections, first apply adequate amount of rubber splicing electrical tape

or electrical filler tape, followed by outer covering of vinyl insulating electrical tape.
b. For taped connections likely to require re-entering first apply varnished cambric

electrical tape, followed by adequate amount of rubber splicing electrical tape,
followed by outer covering of vinyl insulating electrical tape.

2. Damp Locations:  Use insulating covers specifically designed for the connectors, electrical
tape, or heat shrink tubing.
a. For connections with insulating covers, apply outer covering of moisture sealing

electrical tape.
b. For taped connections, follow same procedure as for dry locations but apply outer

covering of moisture sealing electrical tape.
3. Wet Locations:  Use heat shrink tubing.

O. Insulate ends of spare conductors using vinyl insulating electrical tape.
P. Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of integrally

colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of
tape at each termination and at each location conductors are accessible.

Q. Identify conductors and cables in accordance with Section 26 05 53.
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R. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

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

T. Install wire and cable securely, in a neat and workmanlike manner, as specified in NECA 1.
U. Protect exposed cable from damage.
V. Clean conductor surfaces before installing lugs and connectors.
W. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible

temperature rise.
3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Perform field inspection and testing in accordance with Section 01 40 00.
C. Inspect and test in accordance with NETA ATS, except Section 4.
D. Perform inspections and tests listed in NETA ATS, Section 7.3.2.  The insulation resistance test

is required for all conductors. The resistance test for parallel conductors listed as optional is not
required.
1. Disconnect surge protective devices (SPDs) prior to performing any high potential testing.

Replace SPDs damaged by performing high potential testing with SPDs connected.
E. Correct deficiencies and replace damaged or defective conductors and cables.
F. Perform inspections and tests listed in NETA STD ATS, Section 7.3.2.

END OF SECTION
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SECTION 26 05 26
GROUNDING AND BONDING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Grounding and bonding requirements.
B. Conductors for grounding and bonding.
C. Connectors for grounding and bonding.
D. Ground bars.
E. Ground rod electrodes.
F. Ground enhancement material.
G. Grounding and bonding components.
H. Provide all components necessary to complete the grounding system(s) consisting of:

1. Existing metal underground water pipe.
2. Metal underground water pipe.
3. Metal frame of the building.
4. Rod electrodes.
5. Concrete encased electrodes (concrete reinforcement steel).

1.02 RELATED REQUIREMENTS
A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Additional

requirements for conductors for grounding and bonding, including conductor color coding.
1. Includes oxide inhibiting compound.

B. Section 26 05 53 - Identification for Electrical Systems:  Identification products and
requirements.

C. Section 03 30 00 - Cast-in-Place Concrete.
1.03 REFERENCE STANDARDS

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

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
C. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings; 2017.
D. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;

2017.
E. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
F. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

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

2. Notify Bernardon of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

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

1.05 PERFORMANCE REQUIREMENTS
A. Grounding System Resistance:  5 ohms.
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1.06 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittals procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for grounding

and bonding system components.
C. Project Record Documents:  Record actual locations of grounding electrode system

components and connections.
1.07 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.08 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS
2.01 GROUNDING AND BONDING REQUIREMENTS

A. Do not use products for applications other than as permitted by NFPA 70 and product listing.
B. Unless specifically indicated to be excluded, provide all required components, conductors,

connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

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

D. Grounding System Resistance:
1. Achieve specified grounding system resistance under normally dry conditions unless

otherwise approved by Bernardon. Precipitation within the previous 48 hours does not
constitute normally dry conditions.

2. Grounding Electrode System:  Not greater than 5 ohms to ground, when tested according
to IEEE 81 using "fall-of-potential" method.

3. Between Grounding Electrode System and Major Electrical Equipment Frames, System
Neutral, and Derived Neutral Points:  Not greater than 0.5 ohms, when tested using
"point-to-point" methods.

E. Grounding Electrode System:
1. Provide connection to required and supplemental grounding electrodes indicated to form

grounding electrode system.
a. Provide continuous grounding electrode conductors without splice or joint.
b. Install grounding electrode conductors in raceway where exposed to physical

damage. Bond grounding electrode conductor to metallic raceways at each end with
bonding jumper.

2. Metal Underground Water Pipe(s):
a. Provide connection to underground metal domestic and fire protection (where

present) water service pipe(s) that are in direct contact with earth for at least 10 feet
at an accessible location not more than 5 feet from the point of entrance to the
building.

b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe
electrically continuous.
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c. Provide bonding jumper around water meter of sufficient length to permit removal of
meter without disconnecting jumper.

3. Metal In-Ground Support Structure:
a. Provide connection to metal in-ground support structure that is in direct contact with

earth in accordance with NFPA 70.
4. Concrete-Encased Electrode:

a. Provide connection to concrete-encased electrode consisting of not less than 20 feet
of either steel reinforcing bars or bare copper conductor not smaller than 4 AWG
embedded within concrete foundation or footing that is in direct contact with earth in
accordance with NFPA 70.

5. Ground Rod Electrode(s):
a. Provide three electrodes in an equilateral triangle configuration unless otherwise

indicated or required.
b. Space electrodes not less than 10 feet from each other and any other ground

electrode.
c. Where location is not indicated, locate electrode(s) at least 5 feet outside building

perimeter foundation as near as possible to electrical service entrance; where
possible, locate in softscape (uncovered) area.

d. Provide ground enhancement material around electrode where required to reduce soil
resistivity.

6. Provide additional ground electrode(s) as required to achieve specified grounding
electrode system resistance.

F. Service-Supplied System Grounding:
1. For each service disconnect, provide grounding electrode conductor to connect neutral

(grounded) service conductor to grounding electrode system. Unless otherwise indicated,
make connection at neutral (grounded) bus in service disconnect enclosure.

2. For each service disconnect, provide main bonding jumper to connect neutral (grounded)
bus to equipment ground bus where not factory-installed. Do not make any other
connections between neutral (grounded) conductors and ground on load side of service
disconnect.

G. Grounding for Separate Building or Structure Supplied by Feeder(s) or Branch Circuits:
1. Provide grounding electrode system for each separate building or structure.
2. Provide equipment grounding conductor routed with supply conductors.
3. For each disconnecting means, provide grounding electrode conductor to connect

equipment ground bus to grounding electrode system.
4. Do not make any connections and remove any factory-installed jumpers between neutral

(grounded) conductors and ground.
H. Bonding and Equipment Grounding:

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

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

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

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

5. All electrical equipment, devices and raceways shall form continuously grounded systems. 
Neutral and equipment grounding conductors shall be bonded together only at service
entrances or at secondary sides of separately derived systems.

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

8. Provide bonding for interior metal piping systems in accordance with NFPA 70. This
includes, but is not limited to:
a. Metal water piping where not already effectively bonded to metal underground water

piping used as a grounding electrode.
b. Metal gas piping.  NOTE: Contractor shall ensure that interior metal gas piping is

electrically isolated from underground metal gas piping in order to prevent
underground gas piping from inadvertently becoming a grounding electrode, as is
prohibited by NFPA 70.

9. Provide bonding for interior metal air ducts.
10. Provide bonding for metal building frame.
11. Provide bonding for metal siding not effectively bonded through attachment to metal

building frame.
12. Provide bonding and equipment grounding for pools and fountains and associated

equipment in accordance with NFPA 70.
I. Communications Systems Grounding and Bonding:

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

2. Provide bonding jumper in raceway from intersystem bonding termination to each
communications room or backboard and provide ground bar for termination.
a. Bonding Jumper Size:  As indicated.
b. Raceway Size:  3/4 inch trade size unless otherwise indicated or required.
c. Ground Bar Size:  1/4 by 4 by 12 inches unless otherwise indicated or required.
d. Ground Bar Mounting Height:  18 inches above finished floor unless otherwise

indicated.
2.02 GROUNDING AND BONDING COMPONENTS

A. General Requirements:
1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 05 26:
1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with

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

raceway).
2. Factory Pre-fabricated Bonding Jumpers:  Furnished with factory-installed ferrules; size

braided cables to provide equivalent gauge of specified conductors.
C. Connectors for Grounding and Bonding:

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

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

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

4. Manufacturers - Mechanical and Compression Connectors:
a. allG Fabrication:  www.allgfab.com/#sle.
b. Burndy LLC:  www.burndy.com.
c. Harger Lightning & Grounding:  www.harger.com/#sle.
d. nVent ERICO:  www.nvent.com/#sle.
e. Thomas & Betts Corporation:  www.tnb.com/#sle.
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f. Substitutions:  See Section 01 60 00 - Product Requirements.
5. Manufacturers - Exothermic Welded Connections:

a. Burndy LLC:  www.burndy.com.
b. nVent ERICO; Cadweld:  www.nvent.com/#sle.
c. thermOweld, subsidiary of Continental Industries; division of Burndy LLC: 

www.thermoweld.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Ground Bars:
1. Description:  Copper rectangular ground bars with mounting brackets and insulators.
2. Size:  As indicated.
3. Holes for Connections:  As indicated or as required for connections to be made.
4. Manufacturers:

a. allG Fabrication:  www.allgfab.com/#sle.
b. Harger Lightning & Grounding:  www.harger.com/#sle.
c. nVent ERICO:  www.nvent.com/#sle.
d. thermOweld, subsidiary of Continental Industries; division of Burndy LLC: 

www.thermoweld.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

E. Ground Rod Electrodes:
1. Comply with NEMA GR 1.
2. Material:  Copper-bonded (copper-clad) steel.
3. Size:  3/4 inch diameter by 10 feet length, unless otherwise indicated.
4. Where rod lengths of greater than 10 feet are indicated or otherwise required,

sectionalized ground rods may be used.
5. Manufacturers:

a. allG Fabrication:  www.allgfab.com/#sle.
b. Galvan Industries, Inc:  www.galvanelectrical.com/#sle.
c. Harger Lightning & Grounding:  www.harger.com/#sle.
d. nVent ERICO:  www.nvent.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

F. Ground Enhancement Material:
1. Description:  Factory-mixed conductive material designed for permanent and

maintenance-free improvement of grounding effectiveness by lowering resistivity.
2. Resistivity:  Not more than 20 ohm-cm in final installed form.
3. Manufacturers:

a. Harger Lightning & Grounding:  www.harger.com/#sle.
b. nVent ERICO; GEM:  www.nvent.com/#sle.
c. thermOweld, subsidiary of Continental Industries; division of Burndy LLC: 

www.thermoweld.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

G. Oxide Inhibiting Compound:  Comply with Section 26 05 19.
PART 3  EXECUTION
3.01 EXAMINATION

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

B. Verify that field measurements are as indicated.
C. Verify that conditions are satisfactory for installation prior to starting work.
D. Verify existing conditions prior to beginning work.
E. Verify that final backfill and compaction has been completed before driving rod electrodes.
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3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Ground Rod Electrodes:  Unless otherwise indicated, install ground rod electrodes vertically.

Where encountered rock prohibits vertical installation, install at 45 degree angle or bury
horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or provide
ground plates.
1. Outdoor Installations:  Unless otherwise indicated, install with top of rod 6 inches below

finished grade.
2. Indoor Installations:  Unless otherwise indicated, install with 4 inches of top of rod

exposed.
D. Make grounding and bonding connections using specified connectors.

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

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

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

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

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

E. Identify grounding and bonding system components in accordance with Section 26 05 53.
F. Install ground electrodes at locations indicated.  Install additional rod electrodes as required to

achieve specified resistance to ground.
G. Provide grounding electrode conductor and connect to reinforcing steel in foundation footing

where indicated.  Bond steel together.
H. Provide bonding to meet requirements described in Quality Assurance.
I. Equipment Grounding Conductor:  Provide separate, green insulated copper equipment

grounding conductor within each feeder and branch circuit raceway.  Terminate each end on
suitable lug, bus, or bushing.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with NETA ATS except Section 4.
C. Perform inspections and tests listed in NETA ATS, Section 7.13.
D. Perform ground electrode resistance tests under normally dry conditions. Precipitation within the

previous 48 hours does not constitute normally dry conditions.
E. Investigate and correct deficiencies where measured ground resistances do not comply with

specified requirements.
END OF SECTIONN
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SECTION 26 05 29
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

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

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete equipment pads.
B. Section 26 05 33.13 - Conduit for Electrical Systems:  Additional support and attachment

requirements for conduits.
C. Section 26 05 33.16 - Boxes for Electrical Systems:  Additional support and attachment

requirements for boxes.
D. Section 26 51 00 - Interior Lighting:  Additional support and attachment requirements for interior

luminaires.
E. Section 26 56 00 - Exterior Lighting:  Additional support and attachment requirements for

exterior luminaires.
F. Conduit and equipment supports.
G. Anchors and fasteners.

1.03 REFERENCE STANDARDS
A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products; 2017.
B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2016a.
C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;

2019.
D. MFMA-4 - Metal Framing Standards Publication; 2004.
E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

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

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

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

2. Coordinate work to provide additional framing and materials required for installation.
3. Coordinate compatibility of support and attachment components with mounting surfaces at

installed locations.
4. Coordinate arrangement of supports with ductwork, piping, equipment and other potential

conflicts.
5. Notify Bernardon of conflicts with or deviations from Contract Documents. Obtain direction

before proceeding with work.
B. Sequencing:

1. Do not install products on or provide attachment to concrete surfaces until concrete has
cured; see Section 03 30 00.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
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B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for channel/strut
framing systems, nonpenetrating rooftop supports, and post-installed concrete/masonry
anchors.

C. Shop Drawings:  Include details for fabricated hangers and supports where materials or
methods other than those indicated are proposed for substitution.

1.06 QUALITY ASSURANCE
A. Maintain at project site one copy of each referenced document that prescribes execution

requirements.
B. Product Listing Organization Qualifications:  Organization recognized by OSHA as Nationally

Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2  PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Comply with the following. Where requirements differ, comply with most stringent.

a. NFPA 70.
b. Applicable building code.
c. Requirements of authorities having jurisdiction.

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

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

4. Where support and attachment component types and sizes are not indicated, select in
accordance with manufacturer's application criteria as required for the load to be
supported with a minimum safety factor of five times the applied force. Include
consideration for vibration, equipment operation, and shock loads where applicable.

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

6. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless
specifically indicated or permitted.

7. Steel Components:  Use corrosion-resistant materials suitable for environment where
installed.
a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise

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

approved equivalent unless otherwise indicated.
c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

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

1. Manufacturers:
a. ABB:  www.electrification.us.abb.com/#sle.
b. Eaton Corporation:  www.eaton.com/#sle.
c. Emerson Electric Co; O-Z/Gedney:  www.emerson.com/#sle.
d. HoldRite, a brand of Reliance Worldwide Corporation:  www.holdrite.com/#sle.
e. nVent; Caddy:  www.nvent.com/#sle.
f. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
3. Conduit Clamps:  Bolted type unless otherwise indicated.
4. Products:
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a. Gripple, Inc; Universal Bracket:  www.gripple.com/#sle.
b. Gripple, Inc; Fast Trak:  www.gripple.com/#sle.
c. Gripple, Inc; Universal Clamp (Threaded):  www.gripple.com/#sle.
d. Gripple, Inc; Low Profile Bracket Kits:  www.gripple.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Outlet Box Supports:  Hangers and brackets suitable for boxes to be supported.
1. Manufacturers:

a. ABB:  www.electrification.us.abb.com/#sle.
b. Eaton Corporation:  www.eaton.com/#sle.
c. Emerson Electric Co; O-Z/Gedney:  www.emerson.com/#sle.
d. HoldRite, a brand of Reliance Worldwide Corporation:  www.holdrite.com/#sle.
e. nVent; Caddy:  www.nvent.com/#sle.
f. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Metal Channel/Strut Framing Systems:
1. Manufacturers:

a. ABB:  www.electrification.us.abb.com/#sle.
b. Atkore International Inc; Unistrut:  www.unistrut.us/#sle.
c. Eaton Corporation:  www.eaton.com/#sle.
d. Elgen Manufacturing Company, Inc:  www.elgenmfg.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.
f. Source Limitations:  Furnish channel/strut and associated fittings, accessories, and

hardware produced by single manufacturer.
2. Description:  Factory-fabricated, continuous-slot, metal channel/strut and associated

fittings, accessories, and hardware required for field assembly of supports.
3. Comply with MFMA-4.
4. Channel Material:

a. Indoor Dry Locations:  Use galvanized steel.
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel.

5. Minimum Channel Thickness:  Steel sheet, 12 gauge, 0.1046 inch.
6. Minimum Channel Dimensions:  1-5/8 inch wide by 13/16 inch high.

E. Hanger Rods:  Threaded, zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:

a. Equipment Supports:  1/2-inch diameter.
b. Single Conduit up to 1-inch (27 mm) Trade Size:  1/4-inch diameter.
c. Single Conduit Larger than 1-inch (27 mm) Trade Size:  3/8-inch diameter.
d. Trapeze Support for Multiple Conduits:  3/8-inch diameter.
e. Outlet Boxes:  1/4-inch diameter.
f. Luminaires:  1/4-inch diameter.

F. Anchors and Fasteners:
1. Manufacturers - Mechanical Anchors:

a. Dewalt:  anchors.dewalt.com/#sle.
b. Hilti, Inc:  www.hilti.com/#sle.
c. ITW Red Head, a division of Illinois Tool Works, Inc:  www.itwredhead.com/#sle.
d. Simpson Strong-Tie Company Inc:  www.strongtie.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

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

3. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.
4. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.
5. Hollow Masonry:  Use toggle bolts.
6. Hollow Stud Walls:  Use toggle bolts.
7. Steel:  Use beam clamps, machine bolts, or welded threaded studs.

N
O

T 
FO

R
 B

ID

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M


2ND FLOOR RENOVATIONS  Darley House
Project No.: MC2006000201B  August 1, 2024

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS DEDC, LLC
26 05 29-4 Project No.: 22P352

8. Sheet Metal:  Use sheet metal screws.
9. Wood:  Use wood screws.
10. Plastic and lead anchors are not permitted.
11. Preset Concrete Inserts:  Continuous metal channel/strut and spot inserts specifically

designed to be cast in concrete ceilings, walls, and floors.
a. Manufacturer:  Same as manufacturer of metal channel/strut framing system.
b. Comply with MFMA-4.
c. Channel Material:  Use galvanized steel.
d. Minimum Channel Thickness:  Steel sheet, 12 gauge, 0.1046 inch minimum base

metal thickness.
12. Post-Installed Concrete and Masonry Anchors:  Evaluated and recognized by ICC

Evaluation Service, LLC (ICC-ES) for compliance with applicable building code.
2.02 MATERIALS

A. Hangers, Supports, Anchors, and Fasteners - General:  Corrosion-resistant materials of size
and type adequate to carry the loads of equipment and conduit, including weight of wire in
conduit.

B. Supports:  Fabricated of structural steel or formed steel members; galvanized.
C. Anchors and Fasteners:

 ANCHOR HARDWARE TABLE
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.
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3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install hangers and supports in accordance with NECA 1.
C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)

evaluation report conditions of use where applicable.
D. Provide independent support from building structure. Do not provide support from piping,

ductwork, or other systems.
E. Unless specifically indicated or approved by Bernardon, do not provide support from suspended

ceiling support system or ceiling grid.
F. Unless specifically indicated or approved by Bernardon, do not provide support from roof deck.
G. Do not penetrate or otherwise notch or cut structural members without approval of Structural

Engineer.
H. Equipment Support and Attachment:

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

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

3. Use metal channel/strut to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Unless otherwise indicated, mount floor-mounted equipment on properly sized concrete
pad 3 inches in height; see Section 03 30 00.

5. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on its
own weight for support.

I. Conduit Support and Attachment:  See Section 26 05 33.13 for additional requirements.
J. Box Support and Attachment:  See Section 26 05 33.16 for additional requirements.
K. Interior Luminaire Support and Attachment:  See Section 26 51 00 for additional requirements.
L. Exterior Luminaire Support and Attachment:  See Section 26 56 00 for additional requirements.
M. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete seepage

during concrete pour.
N. Secure fasteners in accordance with manufacturer's recommended torque settings.
O. Remove temporary supports.
P. Identify independent electrical component support wires above accessible ceilings with color

distinguishable from ceiling support wires in accordance with NFPA 70.
3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements for additional requirements.
B. Inspect support and attachment components for damage and defects.
C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer. Replace components that exhibit signs of corrosion.
D. Correct deficiencies and replace damaged or defective support and attachment components.
E. Install hangers and supports as required to adequately and securely support electrical system

components, in a neat and workmanlike manner, as specified in NECA 1.
1. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.
2. Do not drill or cut structural members.

F. Rigidly weld support members or use hexagon-head bolts to present neat appearance with
adequate strength and rigidity.  Use spring lock washers under all nuts.

G. Install surface-mounted cabinets and panelboards with minimum of four anchors.
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H. In wet and damp locations use steel channel supports to stand cabinets and panelboards 1-5/8"
off wall.

I. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed
in hollow partitions.

END OF SECTION
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SECTION 26 05 33.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).
B. PVC-coated galvanized steel rigid metal conduit (RMC).
C. Flexible metal conduit (FMC).
D. Liquidtight flexible metal conduit (LFMC).
E. Galvanized steel electrical metallic tubing (EMT).
F. Rigid polyvinyl chloride (PVC) conduit.
G. Conduit, fittings and conduit bodies.

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete encasement of conduits.
B. Section 07 84 00 - Firestopping.
C. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Metal clad cable

(Type MC), including uses permitted..
D. Section 26 05 26 - Grounding and Bonding.

1. Includes additional requirements for fittings for grounding and bonding.
E. Section 26 05 29 - Hangers and Supports for Electrical Systems.
F. Section 26 05 33.16 - Boxes for Electrical Systems.
G. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
H. Section 26 21 00 - Low-Voltage Service Entrance:  Additional requirements for electrical service

conduits.
1.03 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2015.
B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S); 2015.
C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
D. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2013.
E. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); 2017.
F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable; 2014.
G. NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and

Intermediate Metal Conduit; 2018.
H. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2013.
I. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing;

2016.
J. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
K. UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.
L. UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.
M. UL 360 - Liquid-Tight Flexible Steel Conduit; Current Edition, Including All Revisions.
N. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.

N
O

T 
FO

R
 B

ID



2ND FLOOR RENOVATIONS Darley House
Project No.: MC2006000201B August 1, 2024

CONDUIT FOR ELECTRICAL SYSTEMS DEDC, LLC
26 05 33.13-2 Project No.: 22P352

O. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.
P. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition,

Including All Revisions.
Q. UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.
R. UL 2419 - Outline of Investigation for Electrically Conductive Corrosion Resistant Compounds;

Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate minimum sizes of conduits with actual type and quantity of conductors to be

installed, including adjustments for conductor sizes increased for voltage drop.
2. Coordinate arrangement of conduits with structural members, ductwork, piping,

equipment, and other potential conflicts.
3. Verify exact conduit termination locations required for boxes, enclosures, and equipment.
4. Coordinate work to provide roof penetrations that preserve integrity of roofing system and

do not void roof warranty.
5. Notify Bernardon of conflicts with or deviations from Contract Documents. Obtain direction

before proceeding with work.
B. Sequencing:

1. Do not begin installation of conductors and cables until installation of conduit between
termination points is complete.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittals procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conduits and

fittings.
C. Shop Drawings:
D. Project Record Documents:  Record actual routing for conduits 2 inch (53 mm) trade size and

larger.
1.06 QUALITY ASSURANCE

A. Documents at Project Site:  Maintain at project site one copy of manufacturer's instructions and
shop drawings.

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

1.07 DELIVERY, STORAGE, AND HANDLING
A. See Section 01 74 19 - Construction Waste Management and Disposal for packaging waste

requirements.
B. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's

instructions.
C. Accept conduit on site.  Inspect for damage.
D. Protect conduit from corrosion and entrance of debris by storing above grade.  Provide

appropriate covering.
PART 2  PRODUCTS
2.01 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70,
manufacturer's instructions, and product listing.

B. Unless otherwise indicated and where not otherwise restricted, use conduit types indicated for
specified applications. Where more than one listed application applies, comply with most
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restrictive requirements. Where conduit type for particular application is not specified, use
galvanized steel rigid metal conduit.

C. Underground:
1. Under Slab on Grade:  Use rigid PVC conduit.
2. Exterior, Direct-Buried:  Use rigid PVC conduit.
3. Exterior, Embedded Within Concrete:  Use rigid PVC conduit.
4. Where rigid polyvinyl chloride (PVC) conduit is provided, transition to galvanized steel rigid

metal conduit where emerging from underground.
5. Where rigid polyvinyl (PVC) conduit larger than 2 inch (53 mm) trade size is provided, use

galvanized steel rigid metal conduit elbows for bends.
6. Where steel conduit is installed in direct contact with earth where soil has a resistivity of

less than 2000 ohm-centimeters or is characterized as severely corrosive based on soils
report or local experience, use corrosion protection tape to provide supplementary
corrosion protection or use PVC-coated galvanized steel rigid metal conduit.

D. Embedded Within Concrete:
1. Within Slab on Grade:  Use rigid PVC conduit. Embed within structural slabs only where

approved by Structural Engineer.
2. Within Slab Above Ground:  Use rigid PVC conduit. Embed within structural slabs only

where approved by Structural Engineer.
3. Within Concrete Walls Above Ground:  Use rigid PVC conduit.
4. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal

conduit where emerging from concrete.
E. Concealed Within Masonry Walls:  Use galvanized steel rigid metal conduit or electrical metallic

tubing (EMT).
F. Concealed Within Hollow Stud Walls:  Use galvanized steel rigid metal conduit or electrical

metallic tubing (EMT).
G. Concealed Above Accessible Ceilings:  Use galvanized steel rigid metal conduit or electrical

metallic tubing (EMT).
H. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit.
I. Exposed, Interior (including unfinished spaces), Not Subject to Physical Damage:  Use electrical

metallic tubing (EMT).
J. Exposed, Interior (including unfinished spaces), Subject to Physical Damage:  Use galvanized

steel rigid metal conduit.
1. Locations subject to physical damage include, but are not limited to:

a. Where exposed below 8 feet, except within electrical and communication rooms or
closets.

b. Where exposed below 20 feet in warehouse areas.
K. Exposed, Exterior:  Use galvanized steel rigid metal conduit.
L. Exposed, Exterior, Subject to Severe Physical Damage:  Use galvanized steel rigid metal

conduit (RMC).
1. Exterior locations subject to severe physical damage include, but are not limited to:

a. Where exposed to vehicular traffic below 20 feet.
M. Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth:  Use galvanized steel

rigid metal conduit.
N. Corrosive Locations Above Ground:  Use PVC-coated galvanized steel rigid metal conduit.

1. Corrosive locations include, but are not limited to:
a. Cooling towers.
b. Electroplating operations.
c. Swimming pools and associated equipment areas.
d. Wastewater treatment facilities.
e. Marine environments.
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f. Chemical storage areas.
O. Flexible Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit

(FMC).
1. Maximum Length:  6 feet.

P. Flexible Connections to Vibrating Equipment:
1. Dry Locations:  Use flexible metal conduit (FMC).
2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit (LFMC).
3. Maximum Length:  18 inches unless otherwise indicated.
4. Vibrating equipment includes, but is not limited to:

a. Transformers.
b. Motors.

Q. Fished in Existing Walls, Where Necessary:  Use flexible metal conduit.
2.02 CONDUIT - GENERAL REQUIREMENTS

A. Comply with NFPA 70.
B. Electrical Service Conduits:  See Section 26 21 00 for additional requirements.
C. Fittings for Grounding and Bonding:  See Section 26 05 26 for additional requirements.
D. Provide conduit, fittings, supports, and accessories required for complete raceway system.
E. Provide products listed, classified, and labeled as suitable for purpose intended.
F. Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits:  3/4-inch trade size.
2. Branch Circuit Homeruns:  3/4-inch trade size.
3. Control Circuits:  1/2-inch trade size.
4. Flexible Connections to Luminaires:  3/8-inch trade size.
5. Underground, Exterior:  1-inch trade size.

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

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
A. Manufacturers:

1. Allied Tube & Conduit, a division of Atkore International:  www.alliedeg.com/#sle.
2. Nucor Tubular Products:  www.nucortubular.com/#sle.
3. Western Tube, a division of Zekelman Industries:  www.westerntube.com/#sle.
4. Wheatland Tube, a division of Zekelman Industries:  www.wheatland.com/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.

C. Fittings:
1. Manufacturers:

a. ABB; T&B:  www.electrification.us.abb.com/#sle.
b. Allied Tube & Conduit, a division of Atkore International:  www.alliedeg.us/#sle.
c. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.
d. Emerson Electric Co; O-Z/Gedney:  www.emerson.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B or UL 6.

3. Material:  Use steel or malleable iron.
a. Do not use die cast zinc fittings.

4. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including
set screw and compression/gland types, are not permitted.
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2.04 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
A. Manufacturers:

1. ABB; Ocal:  www.electrification.us.abb.com/#sle.
2. Calbond, a division of Atkore International www.calbond.com/#sle
3. Robroy Industries:  www.robroy.com.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit with external polyvinyl
chloride (PVC) coating complying with NEMA RN 1 and listed and labeled as complying with UL
6.

C. Exterior Coating:  Polyvinyl chloride (PVC), nominal thickness of 40 mil, 0.040 inch.
D. PVC-Coated Boxes and Fittings:

1. Manufacturer:  Same as manufacturer of PVC-coated conduit to be installed.
2. Nonhazardous Locations:  Use boxes and fittings listed and labeled as complying with UL

514A, UL 514B, or UL 6.
3. Material:  Use steel or malleable iron.
4. Exterior Coating:  Polyvinyl chloride (PVC), minimum thickness of 40 mil, 0.040 inch.

E. PVC-Coated Supports:  Furnish with exterior coating of polyvinyl chloride (PVC), minimum
thickness of 15 mil, 0.015 inch.

2.05 FLEXIBLE METAL CONDUIT (FMC)
A. Manufacturers:

1. AFC Cable Systems, Inc:  www.afcweb.com.
2. Electri-Flex Company:  www.electriflex.com.
3. International Metal Hose:  www.metalhose.com.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  NFPA 70, Type FMC standard-wall steel flexible metal conduit listed and labeled
as complying with UL 1, and listed for use in classified firestop systems.

C. Fittings:
1. Manufacturers:

a. ABB; T&B:  www.electrification.us.abb.com/#sle.
b. Bridgeport Fittings, LLC:  www.bptfittings.com/#sle.
c. Emerson Electric Co; O-Z/Gedney:  www.emerson.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

3. Material:  Use steel or malleable iron.
a. Do not use die cast zinc fittings.

D. Description:  Interlocked steel construction.
E. Fittings:  NEMA FB 1.

2.06 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)
A. Manufacturers:

1. AFC Cable Systems, Inc:  www.afcweb.com.
2. Electri-Flex Company:  www.electriflex.com.
3. International Metal Hose:  www.metalhose.com.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal conduit
listed and labeled as complying with UL 360.

C. Fittings:
1. Manufacturers:

a. ABB; T&B:  www.electrification.us.abb.com/#sle.
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b. Bridgeport Fittings, LLC:  www.bptfittings.com/#sle.
c. Emerson Electric Co; O-Z/Gedney:  www.emerson.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

3. Material:  Use steel or malleable iron.
a. Do not use die cast zinc fittings.

D. Description:  Interlocked steel construction with PVC jacket.
E. Fittings:  NEMA FB 1.

2.07 GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT)
A. Manufacturers:

1. Allied Tube & Conduit:  www.alliedeg.com.
2. Nucor Tubular Products:  www.nucortubular/#sle.
3. Western Tube, a division of Zekelman Industries:  www.westerntube.com/#sle.
4. Wheatland Tube Company:  www.wheatland.com.
5. Triangle
6. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  NFPA 70, Type EMT galvanized steel electrical metallic tubing complying with
ANSI C80.3 and listed and labeled as complying with UL 797.

C. Fittings:
1. Manufacturers:

a. ABB; T&B:  www.electrification.us.abb.com/#sle.
b. Allied Tube & Conduit, a division of Atkore International:  www.alliedeg.us/#sle.
c. Bridgeport Fittings, LLC:  www.bptfittings.com/#sle.
d. Emerson Electric Co; O-Z/Gedney:  www.emerson.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

3. Material:  Use steel or malleable iron.
a. Do not use die cast zinc fittings.

4. Connectors and Couplings:  Use compression (gland) type.
a. Do not use indenter type connectors and couplings.
b. Do not use set-screw type connectors and couplings.

D. Description:  ANSI C80.3; galvanized tubing.
E. Fittings and Conduit Bodies:  NEMA FB 1; steel or malleable iron compression type.

2.08 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT
A. Manufacturers:

1. ABB; Carlon:  www.carlon.com/#sle.
2. Allied Tube & Conduit, a division of Atkore International:  www.alliedeg.com/#sle.
3. Cantex Inc:  www.cantexinc.com/#sle.
4. Heritage Plastics, a division of Atkore International:  www.heritageplastics.com/#sle.
5. JM Eagle:  www.jmeagle.com/#sle.
6. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2
and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated,
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees
C.

C. Fittings:
1. Manufacturer:  Same as manufacturer of conduit to be connected.
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2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying with
UL 651; material to match conduit.

2.09 ACCESSORIES
A. Corrosion Protection Tape:  PVC-based, minimum thickness of 20 mil, 0.020 inch.
B. Conduit Joint Compound:  Corrosion-resistant, electrically conductive compound listed as

complying with UL 2419; suitable for use with conduit to be installed.
C. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of conduit

and fittings to be installed.
D. Pull Strings: Use nylon or polyester tape with average breaking strength of not less than 1,250

lbf.
E. Foam Conduit Sealant:

1. Removable, two-part, closed-cell foam, specifically designed for sealing conduit openings
against water, moisture, gases, and dust.

2. Suitable for use with conductors/cables and associated insulation/jackets to be installed.
3. Rated to hold minimum of 10 ft water head pressure.
4. Products:

a. American Polywater Corporation; Polywater AFT Foam Duct Sealant: 
www.polywater.com/#sle.

b. American Polywater Corporation; Polywater FST Foam Duct Sealant: 
www.polywater.com/#sle.

c. Substitutions:  See Section 01 60 00 - Product Requirements.
F. Sealing Systems for Concrete Penetrations:

1. Sleeves:  Provide water stop ring or cement coating that bonds to concrete to prevent
water infiltration.

2. Rate for minimum of 40 psig; suitable for sealing around conduits to be installed.
3. Products:

a. American Polywater Corporation; PZVR Cement-Coated Concrete Wall Sleeves: 
www.polywater-haufftechnik.com/#sle.

b. American Polywater Corporation; PHSD Mechanical Seals: 
www.polywater-haufftechnik.com/#sle.

c. American Polywater Corporation; PHSI 150 Varia Double Wall Inserts: 
www.polywater-haufftechnik.com/#sle.

d. American Polywater Corporation; PGKD Modular Seals: 
www.polywater-haufftechnik.com/#sle.

e. Substitutions:  See Section 01 60 00 - Product Requirements.
G. Flashing Panels for Exterior Wall Penetrations:  Premanufactured components and accessories

as required to preserve integrity of building envelope; suitable for conduits and facade materials
to be installed.
1. Products:

a. Quickflash Weatherproofing Products, Inc:  www.quickflashproducts.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

H. Firestop Sleeves:  Listed; provide as required to preserve fire resistance rating of building
elements.
1. Products:

a. HoldRite, a brand of Reliance Worldwide Corporation; HydroFlame Pro
Series/HydroFlame Custom Built:  www.holdrite.com/#sle.

b. Substitutions:  See Section 01 60 00 - Product Requirements.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
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B. Verify that mounting surfaces are ready to receive conduits.
C. Verify that conditions are satisfactory for installation prior to starting work.
D. Conduit routing is shown on drawings in approximate locations unless dimensioned.  Route as

required to complete wiring system.
3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. All conduit penetrations into equipment enclosures shall be made by the Electrical Contractor.
C. Install conduit securely in a neat and workmanlike manner in accordance with NECA 1.
D. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
E. Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools approved by

manufacturer.
F. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.
G. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated without specific routing, determine exact routing

required.
3. Conceal all conduits within finished walls, ceilings and floors unless specifically indicated to

be exposed.
4. Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.
b. Mechanical equipment rooms.
c. Within joists in areas with no ceiling.

5. Unless otherwise approved, do not route exposed conduits:
a. Across floors.
b. Across roofs.
c. Across top of parapet walls.
d. Across building exterior surfaces.

6. Conduits installed underground or embedded in concrete may be routed in shortest
possible manner unless otherwise indicated. Route other conduits parallel or perpendicular
to building structure and surfaces, following surface contours where practical.

7. Arrange conduit to maintain adequate headroom, clearances, and access.
8. Arrange conduit to provide no more than the equivalent of four 90 degree bends between

pull points. Use conduit bodies to make sharp changes in direction, as around beams. Use
hydraulic one-shot bender to fabricate bends in metal conduit larger than 2 inch size.

9. Arrange conduit to provide no more than 150 feet between pull points.
10. Route conduits above water and drain piping where possible.
11. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at

sealing fittings where moisture may collect.
12. Maintain minimum clearance of 6 inches between conduits and piping for other systems.
13. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This

includes, but is not limited to:
a. Heaters.
b. Hot water piping.
c. Flues.

14. Group parallel conduits in same area on common rack.
H. Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 using suitable supports and
methods approved by authorities having jurisdiction; see Section 26 05 29.

2. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.
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3. Installation Above Suspended Ceilings:  Do not provide support from ceiling support
system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.

4. Use conduit strap to support single surface-mounted conduit.
a. Use clamp back spacer with conduit strap for damp and wet locations to provide

space between conduit and mounting surface.
5. Use metal channel/strut with accessory conduit clamps to support multiple parallel

surface-mounted conduits.
6. Use conduit clamp to support single conduit from beam clamp or threaded rod.
7. Use trapeze hangers assembled from threaded rods and metal channel/strut with

accessory conduit clamps to support multiple parallel suspended conduits.
8. Use of spring steel conduit clips for support of conduits is not permitted.
9. Use of wire for support of conduits is not permitted. Remove all wire used for temporary

supports.
10. Use of perforated pipe straps for support of conduits is not permitted.
11. Where conduit support intervals specified in NFPA 70 and NECA standards differ, comply

with most stringent requirements.
I. Connections and Terminations:

1. Use fittings compatible with conduit used and suitable for location.
2. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized

steel conduits prior to making connections.
3. Where two threaded conduits must be joined and neither can be rotated, use three-piece

couplings or split couplings. Do not use running threads.
4. Use suitable adapters where required to transition from one type of conduit to another.
5. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid

into connectors.
6. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock

nuts for dry locations and raintight hubs for wet locations.
7. Where spare conduits stub up through concrete floors and are not terminated in box or

enclosure, provide threaded couplings equipped with threaded plugs set flush with finished
floor.

8. Provide insulating bushings, insulated throats, or listed metal fittings with smooth, rounded
edges at conduit terminations to protect conductors.

9. Bring conduit to shoulders of fittings. Secure joints and connections tightly to provide
maximum mechanical strength and electrical continuity.  Use bonding bushings or wedges
at connections subject to vibration.

J. Penetrations:
1. Do not penetrate or otherwise notch or cut structural members, including footings and

grade beams, without approval of Structural Engineer.
2. All penetrations through floors or walls shall be core-drilled. Use of jack hammers shall not

be permitted. Maximum hole diameters shall not exceed 6 inches. All holes shall be
spaced at least 18 inches apart in all directions. Re-use of existing penetrations shall be
permitted.

3. Prior to any core drilling through floors or walls, the Electrical Contractor shall visually
survey both sides to determine if any pipes, ducts or electrical utilities exist that may
present obstacles. The Electrical Contractor shall also indentify locations of existing
concrete slab reinforcement or in-slab utilities using a pachometer, x-ray or similar device.
All core-drilled penetrations shall be a minimum of 3 inches away from existing concrete
slab reinforcement or in-slab utilities.

4. Make penetrations perpendicular to surfaces unless otherwise indicated.
5. Provide steel sleeves for penetrations as indicated or as required to facilitate installation.

Set sleeves flush with exposed surfaces unless otherwise indicated or required.
6. Conceal bends for conduit risers emerging above ground.
7. Provide suitable modular seal where conduits penetrate exterior wall below grade.
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8. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of
membrane.

9. Make penetrations for roof-mounted equipment within associated equipment openings and
curbs where possible to minimize roofing system penetrations. Where penetrations are
necessary, seal as indicated or as required to preserve integrity of roofing system and
maintain roof warranty.

10. Provide metal escutcheon plates for conduit penetrations exposed to public view.
11. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified in Section 07 84 00.
K. Stub-Up Connections for Equipment:  Extend conductors to equipment with rigid metal conduit

(RMC). Flexible metal conduit (FMC) or liquidtight flexible metal conduit (LFMC) may be used 6
inches above the floor.

L. Underground Installation:
1. Minimum Cover, Unless Otherwise Indicated or Required:

a. Underground, Exterior:  24 inches.
b. Under Slab on Grade:  12 inches to bottom of slab.

2. Provide underground warning tape along entire conduit length for service entrance where
not concrete-encased; see Section 26 05 53.

M. Embedment Within Structural Concrete Slabs (only where approved by Structural Engineer):
1. Maximum Conduit Size:  1-inch trade size unless otherwise approved.
2. Install conduits within middle one third of slab thickness.
3. Secure conduits to prevent floating or movement during pouring of concrete.

N. Concrete Encasement:  Where conduits not otherwise embedded within concrete are indicated
to be concrete-encased, provide minimum concrete cover of 3 inches on all sides unless
otherwise indicated; see Section 03 30 00.

O. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion
and expansion/deflection fittings or approved flexible connections to prevent damage to
enclosed conductors or connected equipment. This includes, but is not limited to:
1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit

installed above ground to compensate for thermal expansion and contraction.
3. Where conduits are subject to earth movement by settlement or frost.

P. Conduit Sealing:
1. Use foam conduit sealant to prevent entry of moisture and gases. This includes, but is not

limited to:
a. Where conduits enter building from outside.
b. Where service conduits enter building from underground distribution system.
c. Where conduits enter building from underground.
d. Where conduits may transport moisture to contact live parts.

2. Where conduits cross barriers between areas of potential substantial temperature
differential, use foam conduit sealant at accessible point near penetration to prevent
condensation. This includes, but is not limited to:
a. Where conduits pass from outdoors into conditioned interior spaces.
b. Where conduits pass from unconditioned interior spaces into conditioned interior

spaces.
c. Where conduits penetrate coolers or freezers.

Q. Provide pull string in each empty conduit and in conduits where conductors and cables are to be
installed by others. Leave minimum slack of 12 inches at each end.

R. Provide grounding and bonding of conduit in accordance with Section 26 05 26.
S. Identify conduits; see Section 26 05 53.
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3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements for additional requirements.
B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer. Replace components that exhibit signs of corrosion.
C. Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or

abrasions, repair in accordance with manufacturer's instructions.
D. Correct deficiencies and replace damaged or defective conduits.

3.04 CLEANING
A. Clean interior of conduits to remove moisture and foreign matter.

3.05 PROTECTION
A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection

from entry of moisture and foreign material and do not remove until ready for installation of
conductors.

B. Arrange supports to prevent misalignment during wiring installation.
C. Cut conduit square using saw or pipecutter; de-burr cut ends.
D. Use suitable caps to protect installed conduit against entrance of dirt and moisture.

3.06 INTERFACE WITH OTHER PRODUCTS
A. Install conduit to preserve fire resistance rating of partitions and other elements, using materials

and methods specified in Section 07 84 00.
END OF SECTION
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SECTION 26 05 33.16
BOXES FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull
boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
C. Accessories.
D. Wall and ceiling outlet boxes.
E. Pull and junction boxes.

1.02 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping.
B. Section 26 05 26 - Grounding and Bonding.
C. Section 26 05 29 - Hangers and Supports for Electrical Systems.
D. Section 26 05 33.13 - Conduit for Electrical Systems:

1. Conduit bodies and other fittings.
2. Additional requirements for locating boxes to limit conduit length and/or number of bends

between pulling points.
E. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
F. Section 26 27 26 - Wiring Devices:

1. Wall plates.
2. Additional requirements for locating boxes for wiring devices.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.
C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.
D. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable; 2014.
E. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; 2013.
F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
G. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current

Edition, Including All Revisions.
H. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,

Including All Revisions.
I. UL 508A - UL Standard for Safety Industrial Control Panels; 2018.
J. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.
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3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.
7. Coordinate the work with other trades to provide walls suitable for installation of

flush-mounted boxes where indicated.
8. Notify Bernardon of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for outlet and

device boxes and junction and pull boxes.
C. Project Record Documents:  Record actual locations for pull boxes.
D. Maintenance Materials:   Furnish the following for State of Delaware - Department of State's use

in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS
2.01 BOXES

A. General Requirements:
1. Do not use boxes and associated accessories for applications other than as permitted by

NFPA 70 and product listing.
2. Provide all boxes, fittings, supports, and accessories required for a complete raceway

system and to accommodate devices and equipment to be installed.
3. Provide products listed, classified, and labeled as suitable for the purpose intended.
4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable

minimum size requirements specified.
5. Provide grounding terminals within boxes where equipment grounding conductors

terminate.
B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull

Boxes:
1. Use sheet-steel boxes for concealed interior dry locations unless otherwise indicated or

required.
2. Use cast iron boxes or cast aluminum boxes for exposed interior dry locations, and for

interior and exterior damp or wet locations unless otherwise indicated or required; furnish
with compatible weatherproof gasketed covers.

3. Use cast iron boxes or cast aluminum boxes where exposed galvanized steel rigid metal
conduit is used.

4. Use suitable concrete type boxes where flush-mounted in concrete.
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5. Use suitable masonry type boxes where flush-mounted in masonry walls.
6. Use raised covers suitable for the type of wall construction and device configuration where

required.
7. Use shallow boxes where required by the type of wall construction.
8. Do not use "through-wall" boxes designed for access from both sides of wall.
9. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL

514A.
10. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL

514A; furnish with threaded hubs.
11. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and

weight of load to be supported; furnished with fixture stud to accommodate mounting of
luminaire where required.

12. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes unless specifically indicated or permitted.

13. Minimum Box Size, Unless Otherwise Indicated:
a. Wiring Devices:  4 inch square by 2-1/8 inch deep (100 by 54 mm) trade size.
b. Communications Systems Outlets:  4 inch square by 2-1/8 inch (100 by 54 mm) trade

size.
c. Ceiling Outlets:  4 inch octagonal or square by 2-1/8 inch deep (100 by 54 mm) trade

size.
14. Wall Plates:  Comply with Section 26 27 26.
15. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation: 
www.cooperindustries.com/#sle.

b. Hubbell Incorporated; Bell Products:  www.hubbell-rtb.com.
c. Hubbell Incorporated; RACO Products:  www.hubbell-rtb.com.
d. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.
e. Thomas & Betts Corporation; Steel City Products:  www.tnb.com/#sle.
f. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:
1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL

508A.
2. NEMA 250 Environment Type, Unless Otherwise Indicated:

a. Indoor Clean, Dry Locations: Type 1, painted steel.
b. Outdoor Locations:  Type 3R, painted steel.

3. Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.

4. Finish for Painted Steel Enclosures:  Manufacturer's standard grey unless otherwise
indicated.

5. Manufacturers:
a. Cooper B-Line, a division of Eaton Corporation:  www.cooperindustries.com/#sle.
b. Hoffman, a brand of Pentair Technical Products:  www.hoffmanonline.com/#sle.
c. Hubbell Incorporated; Wiegmann Products:  www.hubbell-wiegmann.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 ACCESSORIES
A. Flashing Panels for Exterior Wall Penetrations:  Premanufactured components and accessories

as required to preserve integrity of building envelope; suitable for boxes and facade materials to
be installed.
1. Manufacturers:

a. Quickflash Weatherproofing Products, Inc:  www.quickflashproducts.com/#sle.
b. Eco-Building Products; www.ecobuildingproducts.com
c. Typar; www.typar.com
d. Or approved equal.
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e. Substitutions:  See Section 01 60 00 - Product Requirements.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive boxes.
C. Verify that conditions are satisfactory for installation prior to starting work.
D. Verify locations of floor boxes and outlets in offices and work areas prior to rough-in.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA

130, including mounting heights specified in those standards where mounting heights are not
indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.
E. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.
F. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are

indicated or permitted.
G. Box Locations:

1. Locate boxes to be accessible. Provide access panels in accordance with Section 08 31
00 as required where approved by the Architect.

2. Unless dimensioned, box locations indicated are approximate.
3. Locate and orient boxes as required for devices installed under other sections or by others.

a. Switches, Receptacles, and Other Wiring Devices:  Comply with Section 26 27 26.
4. Locate boxes so that wall plates do not span different building finishes.
5. Locate boxes so that wall plates do not cross masonry joints.
6. Unless otherwise indicated, where multiple outlet boxes are installed at the same location

at different mounting heights, install along a common vertical center line.
7. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide

minimum 6 inches horizontal separation unless otherwise indicated:
a. Acoustic-Rated Walls:  Do not install flush-mounted boxes on opposite sides of walls

back-to-back; provide minimum 24 inches horizontal separation.
b. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required fire

resistance will not be reduced.
1) Do not install flush-mounted boxes on opposite sides of walls back-to-back;

provide minimum 24 inches separation where wall is constructed with individual
noncommunicating stud cavities or protect both boxes with listed putty pads.

2) Do not install flush-mounted boxes with area larger than 16 square inches or
such that the total aggregate area of openings exceeds 100 square inches for
any 100 square feet of wall area.

8. Locate junction and pull boxes as indicated, as required to facilitate installation of
conductors, and to limit conduit length and/or number of bends between pulling points in
accordance with Section 26 05 33.13.

9. Locate junction and pull boxes in the following areas, unless otherwise indicated or
approved by the Architect:
a. Concealed above accessible suspended ceilings.
b. Within joists in areas with no ceiling.
c. Electrical rooms.
d. Mechanical equipment rooms.

H. Box Supports:
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1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using
suitable supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure except for cast metal boxes (other
than boxes used for fixture support) supported by threaded conduit connections in
accordance with NFPA 70. Do not provide support from piping, ductwork, or other
systems.

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling grid or ceiling
support system.

4. Use far-side support to secure flush-mounted boxes supported from single stud in hollow
stud walls. Repair or replace supports for boxes that permit excessive movement.

I. Install boxes plumb and level.
J. Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so
that front edge of box or associated raised cover is not set back from finished surface
more than 1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or
associated raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile,
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at the
edge of the box.

K. Install boxes as required to preserve insulation integrity.
L. Install permanent barrier between ganged wiring devices when voltage between adjacent

devices exceeds 300 V.
M. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified in Section 07 84 00.
N. Close unused box openings.
O. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment

installed or designated for future use.
P. Provide grounding and bonding of boxes, enclosures and cabinets in accordance with Section

26 05 26.
Q. Identify boxes in accordance with Section 26 05 53.
R. Install boxes securely, in a neat and workmanlike manner, as specified in NECA 1.
S. Install in locations as shown on Drawings, and as required for splices, taps, wire pulling,

equipment connections, and as required by NFPA 70.
T. Coordinate installation of outlet boxes for equipment connected under Section 26 27 17.
U. Set wall mounted boxes at elevations to accommodate mounting heights indicated.
V. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.

1. Adjust box locations up to 10 feet if required to accommodate intended purpose.
W. Maintain headroom and present neat mechanical appearance.
X. Inaccessible Ceiling Areas:  Install outlet and junction boxes no more than 6 inches from ceiling

access panel or from removable recessed luminaire.
Y. Coordinate mounting heights and locations of outlets mounted above counters, benches, and

backsplashes.
Z. Locate outlet boxes to allow luminaires to be positioned as shown on reflected ceiling plan.
AA. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices.
AB. Locate flush mounting boxes in masonry walls to require cutting of masonry unit corner only. 

Coordinate masonry cutting to achieve neat opening.
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AC. Secure flush mounting box to interior wall and partition studs.  Accurately position to allow for
surface finish thickness.

AD. Support boxes independently of conduit, except cast box that is connected to two rigid metal
conduits both supported within 12 inches of box.

AE. Use gang box with plaster ring for single device outlets.
3.03 ADJUSTING

A. Adjust flush-mounting outlets to make front flush with finished wall material.
B. Install knockout closures in unused box openings.

3.04 CLEANING
A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

3.05 PROTECTION
A. Immediately after installation, protect boxes from entry of moisture and foreign material until

ready for installation of conductors.
B. Clean exposed surfaces and restore finish.

END OF SECTION
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical identification requirements.
B. Large Device Identification.
C. Nameplates and Labels.
D. Wire and cable markers.
E. Underground warning tape.
F. Warning signs and labels.

1.02 RELATED REQUIREMENTS
A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Color coding for

power conductors and cables 600 V and less; vinyl color coding electrical tape.
1.03 REFERENCE STANDARDS

A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs; 2011.
B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2011.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
D. NFPA 70E - Standard for Electrical Safety in the Workplace; 2018.
E. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Verify final designations for equipment, systems, and components to be identified prior to
fabrication of identification products.

B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended ceilings, until

identification products have been installed.
2. Do not install identification products until final surface finishes and painting are complete.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittals procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each

product.
C. Shop Drawings:  Provide schedule of items to be identified indicating proposed designations,

materials, legends, and formats.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
1.07 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than recommended by
manufacturer.

PART 2  PRODUCTS
2.01 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:
1. Use identification nameplate to identify each piece of electrical distribution and control

equipment and associated sections, compartments, and components.
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a. Panelboards:
1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify main overcurrent protective device. Use identification label for

panelboards with a door. For power distribution panelboards without a door, use
identification nameplate.

4) Use typewritten circuit directory to identify load(s) served for panelboards with a
door.

b. Enclosed motor controllers:
1) Identify voltage and phase.
2) Identify power source and circuit number. Include location when not within sight

of equipment.
3) Identify load(s) served. Include location when not within sight of equipment.

2. Service Equipment:
a. Use identification label to identify each service disconnecting means.

3. Use identification nameplate to identify disconnect location for equipment with remote
disconnecting means.

4. Available Fault Current Documentation:  Use identification label to identify the available
fault current and date calculations were performed at locations requiring documentation by
NFPA 70, including but not limited to the following.
a. Service equipment.

5. Arc Flash Hazard Warning Labels:  Use warning labels to identify arc flash hazards for
electrical equipment, such as switchboards, panelboards, industrial control panels, meter
socket enclosures, and motor control centers that are likely to require examination,
adjustment, servicing, or maintenance while energized.
a. Minimum Size:  3.5 by 5 inches.
b. Legend:  Include orange header that reads "WARNING", followed by the word

message "Arc Flash and Shock Hazard; Appropriate PPE Required; Do not operate
controls or open covers without appropriate personal protection equipment; Failure to
comply may result in injury or death; Refer to NFPA 70E for minimum PPE
requirements" or approved equivalent.

c. Service Equipment:  Include the following information in accordance with NFPA 70.
1) Nominal system voltage.
2) Available fault current.
3) Clearing time of service overcurrent protective device(s).
4) Date label applied.

6. Use warning signs to identify electrical hazards for entrances to all rooms and other
guarded locations that contain exposed live parts operating at 600 V nominal or less with
the word message "DANGER; Electrical hazard; Authorized personnel only" or approved
equivalent.

7. Use warning labels, identification nameplates, or identification labels to identify electrical
hazards for equipment where multiple power sources are present with the word message
"DANGER; Hazardous voltage; Multiple power sources may be present; Disconnect all
electric power including remote disconnects before servicing" or approved equivalent.

B. Identification for Conductors and Cables:
1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 05 19.
2. Use wire and cable markers to identify circuit number or other designation indicated for

power, control, and instrumentation conductors and cables at the following locations:
a. At each source and load connection.
b. Within boxes when more than one circuit is present.
c. Within equipment enclosures when conductors and cables enter or leave the

enclosure.
3. Use wire and cable markers to identify connected grounding electrode system components

for grounding electrode conductors.
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4. Use underground warning tape to identify direct buried cables.
C. Identification for Raceways:

1. Use identification labels or plastic marker tags to identify circuits enclosed for accessible
conduits at wall penetrations, at floor penetrations, at roof penetrations, and at equipment
terminations when source is not within sight.

2. Use identification labels or plastic marker tags to identify spare conduits at each end.
Identify purpose and termination location.

3. Use underground warning tape to identify underground raceways.
D. Identification for Boxes:

1. Use identification labels to identify highest voltage present.
2. Use identification labels to identify circuits enclosed.

a. Identify circuits via power source and circuit numbers.
1) Include voltage and phase for other than 120 V, single phase circuits.

E. Identification for Devices:
1. Wiring Device and Wallplate Finishes:  Comply with Section 26 27 26.
2. Use identification label to identify fire alarm system devices.

a. For devices concealed above suspended ceilings, provide additional identification on
ceiling tile below device location.

3. Use identification label to identify serving branch circuit for all receptacles.
a. For receptacles with weatherproof covers, provide identification on inside surface of

weatherproof cover.
4. Use identification label or engraved wallplate to identify load controlled for wall-mounted

control devices controlling loads that are not visible from the control location and for
multiple wall-mounted control devices installed at one location.

2.02 IDENTIFICATION NAMEPLATES AND LABELS
A. Identification Nameplates:

1. Manufacturers:
a. Brimar Industries, Inc:  www.brimar.com/#sle.
b. Kolbi Pipe Marker Co:  www.kolbipipemarkers.com.
c. Seton Identification Products:  www.seton.com.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Materials:
a. Indoor Clean, Dry Locations:  Use plastic nameplates.
b. Outdoor Locations:  Use plastic nameplates suitable for exterior use.

3. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically
non-conductive phenolic with beveled edges; minimum thickness of 1/16 inch; engraved
text.
a. Exception:  Provide minimum thickness of 1/8 inch when any dimension is greater

than 4 inches.
4. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch

high; Four, located at corners for larger sizes.
B. Identification Labels:

1. Manufacturers:
a. Brady Corporation:  www.bradyid.com.
b. Brother International Corporation:  www.brother-usa.com/#sle.
c. Panduit Corp:  www.panduit.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and
abrasion resistant.
a. Use only for indoor locations.

3. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless
otherwise indicated.
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C. Format for Equipment Identification:
1. Minimum Size:  1.5 inches by 4 inches.
2. Legend:

a. Equipment designation or other approved description.
b. Voltage and phase (single-phase or 3-phase).
c. Power source and circuit number.
d. Other information as indicated.

3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:

a. Equipment Designation:  1/4 inch.
b. Other Information:  1/4 inch.
c. Exception:  Provide minimum text height of 1 inch for equipment located more than 10

feet above floor or working platform.
5. Color:

a. Normal Power System:  Black text on white background.
D. Format for General Information and Operating Instructions:

1. Minimum Size:  2 inches by 4 inches.
2. Legend:  Include information or instructions indicated or as required for proper and safe

operation and maintenance.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  1/4 inch.
5. Color:  White text on blue background unless otherwise indicated.

E. Format for Caution and Warning Messages:
1. Minimum Size:  2 inches by 4 inches.
2. Legend:  Include information or instructions indicated or as required for proper and safe

operation and maintenance.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  1/2 inch.
5. Color:  Black text on yellow background unless otherwise indicated.

F. Format for Receptacle Identification:
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Power source and circuit number or other designation indicated.

a. Include voltage and phase for other than 120 V, single phase circuits.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Black text on white background.

G. Format for Control Device Identification (toggle switches, motor starters, etc.):
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Load controlled, power source and circuit number or other designation indicated.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Black text on white background.

H. Format for Fire Alarm Device Identification:
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Designation indicated and device zone or address.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Black text on white background.

2.03 WIRE AND CABLE MARKERS
A. Manufacturers:

1. Brady Corporation:  www.bradyid.com.
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2. HellermannTyton:  www.hellermanntyton.com.
3. Panduit Corp:  www.panduit.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Markers for Conductors and Cables:  Use heat-shrink sleeve type markers suitable for the
conductor or cable to be identified.
1. Do not use self-adhesive type markers.

C. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable
ties.

D. Legend:  Power source and circuit number or other designation indicated.
E. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.

1. Do not use handwritten text.
F. Minimum Text Height:  1/8 inch.
G. Color:  Black text on white background unless otherwise indicated.
H. Locations:  Each conductor at pull boxes, junction boxes, and termination or connection points

including each load connection.
I. Legend:

1. Power and Lighting Circuits:  Power source and branch circuit or feeder number indicated
on drawings.

2.04 UNDERGROUND WARNING TAPE
A. Manufacturers:

1. Brady Corporation:  www.bradyid.com/#sle.
2. Brimar Industries, Inc:  www.brimar.com/#sle.
3. Seton Identification Products:  www.seton.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Materials:  Use foil-backed detectable type polyethylene tape suitable for direct burial, unless
otherwise indicated.

C. Foil-backed Detectable Type Tape:  6 inches wide, with minimum thickness of 5 mil, unless
otherwise required for proper detection.

D. Legend:  Type of service, continuously repeated over full length of tape.
E. Color:

1. Tape for Buried Power Lines:  Black text on red background.
2. Tape for Buried Communication, Alarm, and Signal Lines:  Black text on orange

background.
2.05 WARNING SIGNS AND LABELS

A. Manufacturers:
1. Brimar Industries, Inc:  www.brimar.com/#sle.
2. Clarion Safety Systems, LLC:  www.clarionsafety.com.
3. Insite Solutions, LLC:  www.stop-painting.com/#sle.
4. Seton Identification Products:  www.seton.com.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.
C. Warning Signs:

1. Materials:
a. Indoor Dry, Clean Locations:  Use factory pre-printed rigid plastic or self-adhesive

vinyl signs.
b. Outdoor Locations:  Use factory pre-printed rigid aluminum signs.

2. Rigid Signs:  Provide four mounting holes at corners for mechanical fasteners.
3. Minimum Size:  7 by 10 inches unless otherwise indicated.
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D. Warning Labels:
1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or

self-adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced
using materials recognized to UL 969.
a. Do not use labels designed to be completed using handwritten text.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and accessories
recommended by label manufacturer.

3. Minimum Size:  2 by 4 inches unless otherwise indicated.
PART 3  EXECUTION
3.01 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.
B. Degrease and clean surfaces to receive nameplates and labels.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install identification products to be plainly visible for examination, adjustment, servicing, and

maintenance. Unless otherwise indicated, locate products as follows:
1. Surface-Mounted Equipment:  Enclosure front.
2. Flush-Mounted Equipment:  Enclosure front.
3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear

access.
4. Elevated Equipment:  Legible from the floor or working platform.
5. Interior Components:  Legible from the point of access.
6. Conduits:  Legible from the floor.
7. Boxes:  Outside face of cover.
8. Conductors and Cables:  Legible from the point of access.
9. Devices:  Outside face of cover.

C. Install identification products centered, level, and parallel with lines of item being identified.
D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws or epoxy

cement and to interior surfaces using self-adhesive backing or epoxy cement.
E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or

wrinkles and edges properly sealed.
F. Install underground warning tape above buried lines with one tape per trench at 8 inches below

finished grade.
G. Secure rigid signs using stainless steel screws.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs

of improper adhesion.
END OF SECTIONN
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SECTION 26 05 83
WIRING CONNECTIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical connections to equipment.
1.02 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables.
B. Section 26 05 33.13 - Conduit for Electrical Systems.
C. Section 26 05 33.16 - Boxes for Electrical Systems.
D. Section 26 27 26 - Wiring Devices.
E. Section 26 28 16 - Enclosed Switches and Circuit Breakers.
F. Section 26 29 13 - Enclosed Controllers.

1.03 REFERENCE STANDARDS
A. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed 2015).
B. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2016.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and

manufacturer's instructions for equipment furnished under other sections.
2. Determine connection locations and requirements.

B. Sequencing:
1. Install rough-in of electrical connections before installation of equipment is required.
2. Make electrical connections before required start-up of equipment.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide wiring device manufacturer’s catalog information showing dimensions,

configurations, and construction.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Products:  Listed, classified, and labeled as suitable for the purpose intended.
C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

PART 2  PRODUCTS
2.01 MATERIALS

A. Cords and Caps:  NEMA WD 6; match receptacle configuration at outlet provided for
equipment.
1. Colors:  Comply with NEMA WD 1.
2. Cord Construction:  NFPA 70, Type SO, multiconductor flexible cord with identified

equipment grounding conductor, suitable for use in damp locations.
3. Size:  Suitable for connected load of equipment, length of cord, and rating of branch circuit

overcurrent protection.
4. Substitutions:  See Section 01 60 00 - Product Requirements.
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B. Disconnect Switches:  As specified in Section 26 28 16 and in individual equipment sections.
C. Enclosed Controllers:  As specified in Section 26 29 13 and in individual equipment sections.
D. Wiring Devices:  As specified in Section 26 27 26.
E. Flexible Conduit:  As specified in Section 26 05 33.13.
F. Wire and Cable:  As specified in Section 26 05 19.
G. Boxes:  As specified in Section 26 05 33.16.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that equipment is ready for electrical connection, wiring, and energization.
3.02 ELECTRICAL CONNECTIONS

A. Make electrical connections in accordance with equipment manufacturer's instructions.
B. Make conduit connections to equipment using flexible conduit.  Use liquidtight flexible conduit

with watertight connectors in damp or wet locations.
C. Connect heat producing equipment using wire and cable with insulation suitable for

temperatures encountered.
D. Provide receptacle outlet to accommodate connection with attachment plug.
E. Provide cord and cap where field-supplied attachment plug is required.
F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and

equipment connection boxes.
G. Install disconnect switches, controllers, control stations, and control devices to complete

equipment wiring requirements.
H. Install terminal block jumpers to complete equipment wiring requirements.
I. Install interconnecting conduit and wiring between devices and equipment to complete

equipment wiring requirements.
J. Coolers and Freezers:  Cut and seal conduit openings in freezer and cooler walls, floor, and

ceilings.
END OF SECTION

N
O

T 
FO

R
 B

ID



Darley House 2ND FLOOR RENOVATIONS
August 1, 2024 Project No.: MC2006000201B

DEDC, LLC LIGHTING CONTROL DEVICES
Project No.: 22P352 26 09 23-1

SECTION 26 09 23
LIGHTING CONTROL DEVICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Occupancy sensors.
1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding.
B. Section 26 05 29 - Hangers and Supports for Electrical Systems.
C. Section 26 05 33.16 - Boxes for Electrical Systems.
D. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
E. Section 26 27 26 - Wiring Devices:  Devices for manual control of lighting, including wall

switches.
F. Section 26 51 00 - Interior Lighting.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.
C. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic

Drivers and Discharge Ballasts; 2016.
D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
E. UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the placement of lighting control devices with millwork, furniture, equipment,
etc. installed under other sections or by others.

2. Coordinate the placement of wall switch occupancy sensors with actual installed door
swings.

3. Coordinate the placement of occupancy sensors with millwork, furniture, equipment or
other potential obstructions to motion detection coverage installed under other sections or
by others.

4. Coordinate the placement of photo sensors for daylighting controls with windows, skylights,
and luminaires to achieve optimum operation.  Coordinate placement with ductwork,
piping, equipment, or other potential obstructions to light level measurement installed
under other sections or by others.

5. Notify Bernardon of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

B. Sequencing:
1. Do not install lighting control devices until final surface finishes and painting are complete.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Include ratings, configurations, standard wiring diagrams, dimensions, colors,

service condition requirements, and installed features.
1. Occupancy Sensors:  Include detailed motion detection coverage range diagrams.

C. Operation and Maintenance Data:  Include detailed information on device programming and
setup.
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D. Maintenance Materials:  Furnish the following for State of Delaware - Department of State's use
in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.

E. Project Record Documents:  Record actual installed locations and settings for lighting control
devices.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND PROTECTION
A. Store products in a clean, dry space in original manufacturer's packaging in accordance with

manufacturer's written instructions until ready for installation.
1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide five year manufacturer warranty for all occupancy sensors.

PART 2  PRODUCTS
2.01 LIGHTING CONTROL DEVICES -  GENERAL REQUIREMENTS

A. Provide products listed, classified, and labeled as suitable for the purpose intended.
B. Unless specifically indicated to be excluded, provide all required conduit, wiring, connectors,

hardware, components, accessories, etc. as required for a complete operating system.
C. Products for Switching of Electronic Ballasts/Drivers:  Tested and rated to be suitable for peak

inrush currents specified in NEMA 410.
2.02 OCCUPANCY SENSORS

A. Manufacturers:
1. Hubbell Incorporated:  www.hubbell.com/#sle.
2. Lutron Electronics Company, Inc:  www.lutron.com/sle.
3. RAB Lighting, Inc:  www.rablighting.com/#sle.
4. Sensor Switch Inc:  www.sensorswitch.com/#sle.
5. WattStopper:  www.wattstopper.com/#sle.
6. Leviton:  www.leviton.com.
7. Substitutions:  See Section 01 60 00 - Product Requirements.
8. Source Limitations:  Furnish products produced by a single manufacturer and obtained

from a single supplier.
B. All Occupancy Sensors:

1. Description:  Factory-assembled commercial specification grade devices for indoor use
capable of sensing both major motion, such as walking, and minor motion, such as small
desktop level movements, according to published coverage areas, for automatic control of
load indicated.

2. Sensor Technology:
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a. Passive Infrared/Ultrasonic Dual Technology Occupancy Sensors:  Designed to
detect occupancy using a combination of both passive infrared and ultrasonic
technologies.

b. Passive Infrared/Acoustic Dual Technology Occupancy Sensors:  Designed to detect
occupancy using a combination of both passive infrared and audible sound sensing
technologies.

3. Provide LED to visually indicate motion detection with separate color LEDs for each sensor
type in dual technology units.

4. Operation:  Unless otherwise indicated, occupancy sensor to turn load on when occupant
presence is detected and to turn load off when no occupant presence is detected during an
adjustable turn-off delay time interval.

5. Dual Technology Occupancy Sensors:  Field configurable turn-on and hold-on activation
with settings for activation by either or both sensing technologies.

6. Passive Infrared Lens Field of View:  Field customizable by addition of factory masking
material, adjustment of integral blinders, or similar means to block motion detection in
selected areas.

7. Turn-Off Delay:  Field adjustable, with time delay settings up to 30 minutes.
8. Sensitivity:  Field adjustable.
9. Adaptive Technology:  Field selectable; capable of self-adjusting sensitivity and time delay

according to conditions.
10. Integral Photocell:  For field selectable and adjustable inhibition of automatic turn-on of

load when ambient lighting is above the selected level.
11. Compatibility (Non-Dimming Sensors):  Suitable for controlling incandescent lighting,

low-voltage lighting with electronic and magnetic transformers, fluorescent lighting with
electronic and magnetic ballasts, and fractional motor loads, with no minimum load
requirements.

12. Load Rating for Line Voltage Occupancy Sensors:  As required to control the load
indicated on drawings.

C. Wall Switch Occupancy Sensors:
1. All Wall Switch Occupancy Sensors:

a. Description:  Occupancy sensors designed for installation in standard wall box at
standard wall switch mounting height with a field of view of 180 degrees, integrated
manual control capability, and no leakage current to load in off mode.

b. Unless otherwise indicated or required to control the load indicated on drawings,
provide line voltage units with self-contained relay.

c. Operation:  As indicated on drawings.
d. Manual-Off Override Control:  When used to turn off load while in automatic-on mode,

unit to revert back to automatic mode after no occupant presence is detected during
the delayed-off time interval.

e. Provide selectable audible alert to notify occupant of impending load turn-off.
f. Finish:  As indicated on drawings.
g. Provide vandal resistant lenses for passive infrared (PIR) and dual technology wall

switch occupancy sensors.
2. Passive Infrared/Ultrasonic Dual Technology Wall Switch Occupancy Sensors:  Capable of

detecting motion within an area of 900 square feet.
D. Wall Dimmer Occupancy Sensors:

1. General Requirements:
a. Description:  Occupancy sensors designed for installation in standard wall box at

standard wall switch mounting height with a field of view of 180 degrees, integrated
dimming control capability , and no leakage current to load in off mode.

b. Operation:  as indiacted on drawings.
c. Manual-Off Override Control Capability:  When used to turn off load while in

automatic-on mode, unit to revert back to automatic mode after no occupant presence
is detected during the delayed-off time interval.
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d. Dimmer:  Solid-state with continuous full-range even control following square law
dimming curve, integral radio frequency interference filtering, power failure preset
memory, air gap switch accessible without removing wall plate, and listed as
complying with UL 1472; type and rating suitable for load controlled.

e. Provide field adjustable dimming preset for occupied state.
f. Provide fade-to-off operation to notify occupant of impending load turn-off.
g. Finish:  As indicated on drawings.

2. Passive Infrared (PIR) Wall Dimmer Occupancy Sensors:  Capable of detecting motion
within an area of 900 square feet.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are

properly sized to accommodate devices and conductors in accordance with NFPA 70.
C. Verify that openings for outlet boxes are neatly cut and will be completely covered by devices or

wall plates.
D. Verify that final surface finishes are complete, including painting.
E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

lighting control devices.
F. Verify that the service voltage and ratings of lighting control devices are appropriate for the

service voltage and load requirements at the location to be installed.
G. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Install lighting control devices in accordance with NECA 1 (general workmanship) and, where

applicable, NECA 130, including mounting heights specified in those standards unless
otherwise indicated.

B. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for
installation of lighting control devices provided under this section.
1. Mounting Heights:  Unless otherwise indicated, as follows:

a. Wall Switch Occupancy Sensors:  48 inches above finished floor.
2. Orient outlet boxes for vertical installation of lighting control devices unless otherwise

indicated.
3. Locate wall switch occupancy sensors on strike side of door with edge of wall plate 3

inches from edge of door frame. Where locations are indicated otherwise, notify Bernardon
to obtain direction prior to proceeding with work.

C. Install lighting control devices in accordance with manufacturer's instructions.
D. Unless otherwise indicated, connect lighting control device grounding terminal or conductor to

branch circuit equipment grounding conductor and to outlet box with bonding jumper.
E. Install lighting control devices plumb and level, and held securely in place.
F. Where required and not furnished with lighting control device, provide wall plate in accordance

with Section 26 27 26.
G. Provide required supports in accordance with Section 26 05 29.
H. Where applicable, install lighting control devices and associated wall plates to fit completely

flush to mounting surface with no gaps and rough opening completely covered without strain on
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wall plate. Repair or reinstall improperly installed outlet boxes or improperly sized rough
openings. Do not use oversized wall plates in lieu of meeting this requirement.

I. Identify lighting control devices in accordance with Section 26 05 53.
J. Occupancy Sensor Locations:

1. Location Adjustments:  Locations indicated are diagrammatic and only intended to indicate
which rooms or areas require devices. Provide quantity and locations as required for
complete coverage of respective room or area based on manufacturer's recommendations
for installed devices.

2. Locate dual technology passive infrared/ultrasonic occupancy sensors a minimum of 4 feet
from air supply ducts or other sources of heavy air flow and as per manufacturer's
recommendations, in order to minimize false triggers.

K. Lamp Burn-In:  Operate lamps at full output for minimum of 100 hours or prescribed period per
manufacturer's recommendations prior to use with any dimming controls. Replace lamps that
fail prematurely due to improper lamp burn-in.

L. Unless otherwise indicated, install power packs for lighting control devices above accessible
ceiling or above access panel in inaccessible ceiling near the sensor location.

M. Where indicated, install separate compatible wall switches for manual control interface with
lighting control devices or associated power packs.

N. Unless otherwise indicated, install switches on load side of power packs so that switch does not
turn off power pack.

3.04 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect each lighting control device for damage and defects.
C. Test occupancy sensors to verify proper operation, including time delays and ambient light

thresholds where applicable. Verify optimal coverage for entire room or area.
D. Correct wiring deficiencies and replace damaged or defective lighting control devices.

3.05 ADJUSTING
A. Adjust devices and wall plates to be flush and level.
B. Adjust occupancy sensor settings to minimize undesired activations while optimizing energy

savings, and to achieve desired function as indicated or as directed by Bernardon.
C. Where indicated or as directed by Architect, install factory masking material or adjust integral

blinders on dual technology occupancy sensor lenses to block undesired motion detection.
3.06 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.07 COMMISSIONING
A. See Section 01 91 13 - General Commissioning Requirements for commissioning requirements.

3.08 CLOSEOUT ACTIVITIES
A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.
B. See Section 01 79 00 - Demonstration and Training, for additional requirements.
C. Demonstration:  Demonstrate proper operation of lighting control devices to Bernardon, and

correct deficiencies or make adjustments as directed.
D. Training:  Train State of Delaware - Department of State's personnel on operation, adjustment,

programming, and maintenance of lighting control devices.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.
2. Provide minimum of two hours of training.
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3. Instructor:  Qualified contractor familiar with the project and with sufficient knowledge of
the installed lighting control devices.

4. Location:  At project site.
END OF SECTION
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SECTION 26 24 16
PANELBOARDS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Lighting and appliance panelboards.
B. Overcurrent protective devices for panelboards.

1.02 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding.
B. Section 26 05 29 - Hangers and Supports for Electrical Systems.
C. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
B. NECA 407 - Standard for Installing and Maintaining Panelboards; 2015.
C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.
D. NEMA PB 1 - Panelboards; 2011.
E. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of

Panelboards Rated 600 Volts or Less; 2013.
F. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;

2017.
G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
H. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current

Edition, Including All Revisions.
I. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,

Including All Revisions.
J. UL 67 - Panelboards; Current Edition, Including All Revisions.
K. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker

Enclosures; Current Edition, Including All Revisions.
L. UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate the work with other trades to provide walls suitable for installation of
flush-mounted panelboards where indicated.

4. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

5. Notify Bernardon of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
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B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
panelboards, enclosures, overcurrent protective devices, and other installed components and
accessories.
1. Include characteristic trip curves for each type and rating of overcurrent protective device

upon request.
C. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity,

overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry
locations, conductor terminal information, and installed features and accessories.

D. Project Record Documents:  Record actual installed locations of panelboards and actual
installed circuiting arrangements.

E. Maintenance Materials:   Furnish the following for State of Delaware - Department of State's use
in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Panelboard Keys:  Two of each different key.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store panelboards in accordance with manufacturer's instructions

and NECA 407.
B. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or

heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
C. Handle carefully in accordance with manufacturer's written instructions to avoid damage to

panelboard internal components, enclosure, and finish.
1.08 FIELD CONDITIONS

A. Maintain ambient temperature within the following limits during and after installation of
panelboards:
1. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. ABB/GE:  www.electrification.us.abb.com/#sle.
B. Eaton Corporation:  www.eaton.com.
C. Schneider Electric; Square D Products:  www.schneider-electric.us.
D. Siemens Industry, Inc:  www.usa.siemens.com.
E. Substitutions:  See Section 01 60 00 - Product Requirements.
F. Source Limitations:  Furnish panelboards and associated components produced by the same

manufacturer as the other electrical distribution equipment used for this project and obtained
from a single supplier.

2.02 PANELBOARDS - GENERAL REQUIREMENTS
A. Provide products listed and labeled by Underwriter's Laboratories or testing firm acceptable to

the authority having jurisdiction as suitable for the purpose indicated.
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B. Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature:

a. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.
C. Short Circuit Current Rating:

1. Provide panelboards with listed short circuit current rating not less than the available fault
current at the installed location as indicated on the drawings.

2. Listed series ratings are not acceptable.
D. Panelboards Used for Service Entrance:  Listed and labeled as suitable for use as service

equipment according to UL 869A.
E. Mains:  Configure for top or bottom incoming feed as indicated or as required for the installation.
F. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices.
G. Bussing:  Sized in accordance with UL 67 temperature rise requirements.

1. Provide fully rated neutral bus, with a suitable lug for each feeder or branch circuit
requiring a neutral connection.

2. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for
each feeder and branch circuit equipment grounding conductor.

H. Conductor Terminations:  Suitable for use with the conductors to be installed.
I. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations:  Type 1.

2. Boxes:  Galvanized steel unless otherwise indicated.
a. Provide wiring gutters sized to accommodate the conductors to be installed.

3. Fronts:
a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes.
b. Finish for Painted Steel Fronts:  Manufacturer's standard grey unless otherwise

indicated.
4. Lockable Doors:  All locks keyed alike unless otherwise indicated.

J. Future Provisions:  Prepare all unused spaces for future installation of devices including
bussing, connectors, mounting hardware and all other required provisions.

K. Load centers are not acceptable.
2.03 LIGHTING AND APPLIANCE PANELBOARDS

A. Description:  Panelboards complying with NEMA PB 1, lighting and appliance branch circuit
type, circuit breaker type, and listed and labeled as complying with UL 67; ratings,
configurations and features as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper

conductors.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase Bus Connections:  Arranged for sequential phasing of overcurrent protective

devices.
2. Phase and Neutral Bus Material:  Aluminum or copper.
3. Ground Bus Material:  Aluminum or copper.

D. Circuit Breakers:  Thermal magnetic bolt-on type.
E. Enclosures:

1. Provide surface-mounted enclosures as indicated.

N
O

T 
FO

R
 B

ID



2ND FLOOR RENOVATIONS Darley House
Project No.: MC2006000201B August 1, 2024

PANELBOARDS DEDC, LLC
26 24 16-4 Project No.: 22P352

2. Fronts:  Provide door-in-door trim with hinged cover for access to load terminals and wiring
gutters, and separate lockable hinged door with concealed hinges for access to
overcurrent protective device handles without exposing live parts.

3. Provide metal circuit directory holder mounted on inside of door.
F. Description:  NEMA PB1, circuit breaker type, lighting and appliance branch circuit panelboard.
G. Minimum Integrated Short Circuit Rating:  

1. 240 Volt Panelboards:  10,000 amperes rms symmetrical.
H. Series Rated panelboards are not acceptable.
I. Enclosure:  NEMA PB 1, Type 1.
J. Cabinet Box:  6 inches deep, 20 inches wide for 240 volt and less panelboards, 20 inches wide

for 480 volt panelboards.
K. Cabinet Front:  Surface cabinet front with concealed trim clamps, concealed hinge, metal

directory frame, and flush lock all keyed alike.  Finish in manufacturer's standard gray enamel.
2.04 OVERCURRENT PROTECTIVE DEVICES

A. Molded Case Circuit Breakers:
1. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit

breakers listed and labeled as complying with UL 489; ratings, configurations, and features
as indicated on the drawings.

2. Interrupting Capacity:
a. Provide circuit breakers with interrupting capacity as required to provide the short

circuit current rating indicated, but not less than:
1) 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.

b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than
the short circuit current rating indicated.

3. Conductor Terminations:
a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.

4. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short
circuit protection.
a. Provide field-adjustable magnetic instantaneous trip setting for circuit breaker frame

sizes 225 amperes and larger.
5. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.
6. Provide the following circuit breaker types where indicated:
7. Do not use tandem circuit breakers.
8. Do not use handle ties in lieu of multi-pole circuit breakers.
9. Provide multi-pole circuit breakers for multi-wire branch circuits as required by NFPA 70.
10. Provide the following features and accessories where indicated or where required to

complete installation:
a. Handle Pad-Lock Provision:  For locking circuit breaker handle in ON or OFF position.

2.05 SOURCE QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Factory test panelboards according to NEMA PB 1.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the ratings and configurations of the panelboards and associated components are

consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive panelboards.
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D. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship).
B. Install products in accordance with manufacturer's instructions.
C. Install panelboards in accordance with NECA 407 and NEMA PB 1.1.
D. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
E. Provide required support and attachment in accordance with Section 26 05 29.
F. Install panelboards plumb.
G. Mount panelboards such that the highest position of any operating handle for circuit breakers or

switches does not exceed 79 inches above the floor or working platform.
H. Provide grounding and bonding in accordance with Section 26 05 26.
I. Install all field-installed branch devices, components, and accessories.
J. Multi-Wire Branch Circuits:  Group grounded and ungrounded conductors together in the

panelboard as required by NFPA 70.
K. Height:  6 feet to top of panelboard; install panelboards taller than 6 feet with bottom no more

than 4 inches above floor.
L. Provide filler plates to cover unused spaces in panelboards.
M. Provide circuit breaker lock-on devices to prevent unauthorized personnel from de-energizing

essential loads as directed. Also provide for the following:
1. Emergency and night lighting circuits.
2. Fire detection and alarm circuits.
3. Communications equipment circuits.
4. Intrusion detection and access control system circuits.
5. Video surveillance system circuits.

N. Identify panelboards in accordance with Section 26 05 53.
O. Provide computer-generated circuit directory for each lighting and appliance panelboard, clearly

and specifically indicating the loads served. Identify spares and spaces.
P. Provide identification nameplate for each panelboard in accordance with Section 26 05 53.
Q. Provide arc flash warning labels in accordance with NFPA 70.
R. Ground and bond panelboard enclosure according to Section 26 05 26.
S. Wiring in Panelboard Gutters:  Arrange conductors into groups and bundle and wrap with wire

ties.
3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Perform field inspection and testing in accordance with Section 01 40 00.
C. Inspect and test in accordance with NETA ATS, except Section 4.
D. Molded Case Circuit Breakers:  Perform inspections and tests listed in NETA ATS, Section

7.6.1.1. Tests listed as optional are not required.
E. Correct deficiencies and replace damaged or defective panelboards or associated components.
F. Perform inspections and tests listed in NETA STD ATS, Section 7.5 for switches, Section 7.6 for

circuit breakers.
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3.04 ADJUSTING
A. Tighten electrical connectors and terminals, including grounding connections, according to

manufacturer's published torque-tightening values. Where manufacturer's torque values are not
indicated, use those specified in UL 486A and UL 486B.

B. Adjust alignment of panelboard fronts.
C. Load Balancing:  For each panelboard, rearrange circuits such that the difference between each

measured steady state phase load does not exceed 20 percent and adjust circuit directories
accordingly.  Maintain proper phasing for multi-wire branch circuits.

3.05 CLEANING
A. Clean dirt and debris from panelboard enclosures and components according to manufacturer's

instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 26 27 26
WIRING DEVICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Wall switches.
B. Receptacles.
C. Wall plates.

1.02 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding.
B. Section 26 05 33.16 - Boxes for Electrical Systems.
C. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
D. Section 26 05 83 - Wiring Connections:  Cords and plugs for equipment.
E. Section 26 09 23 - Lighting Control Devices:  Devices for automatic control of lighting, including

occupancy sensors.
1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.
C. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed 2015).
D. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2016.
E. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
F. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.
G. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.
H. UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All

Revisions.
I. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed
under other sections or by others.

2. Coordinate wiring device ratings and configurations with the electrical requirements of
actual equipment to be installed.

3. Coordinate the placement of outlet boxes for wall switches with actual installed door
swings.

4. Coordinate the installation and preparation of uneven surfaces, such as split face block, to
provide suitable surface for installation of wiring devices.

5. Notify Bernardon of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

B. Sequencing:
1. Do not install wiring devices or wall plates until wiring, final surface finishes and painting

are complete.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
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B. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and
configurations.

C. Operation and Maintenance Data:
1. GFCI Receptacles:  Include information on status indicators.

D. Project Record Documents:  Record actual installed locations of wiring devices.
E. Maintenance Materials:  Furnish the following for State of Delaware - Department of State's use

in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Wall Plates:  One of each style, size, and finish.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
D. Products:  Listed, classified, and labeled as suitable for the purpose intended.
E. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND PROTECTION
A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.

PART 2  PRODUCTS
2.01 WIRING DEVICE APPLICATIONS

A. Provide wiring devices suitable for intended use and with ratings adequate for load served.
B. For single receptacles installed on an individual branch circuit, provide receptacle with ampere

rating not less than that of the branch circuit.
C. Provide weather resistant GFCI receptacles with specified weatherproof covers for all

receptacles installed outdoors or in damp or wet locations.
D. Provide GFCI protection for all receptacles installed within [6 feet] of sinks.
E. Provide GFCI protection for all receptacles installed in kitchens.
F. Provide GFCI protection for all receptacles serving electric drinking fountains.
G. Unless noted otherwise, do not use combination switch/receptacle devices.

2.02 ALL WIRING DEVICES
A. Provide products listed and classified by Underwriters Laboratories Inc. or testing firm

acceptable to the authority having jurisdiction as suitable for the purpose specified and
indicated.

2.03 WALL SWITCHES
A. Provide as specified on drawings.
B. Manufacturers:

1. Hubbell Incorporated:  www.hubbell.com/#sle.
2. Leviton Manufacturing Company, Inc; :  www.leviton.com/#sle.
3. Pass & Seymour, a brand of Legrand North America, Inc; :  www.legrand.us/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Wall Switches - General Requirements:  AC only, quiet operating, general-use snap switches
with silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as
complying with UL 20; types as indicated on the drawings.
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1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for
back wiring with separate ground terminal screw.

D. Wall Switches:  Extra Heavy Duty Industrial Series, AC only general-use snap switch, complying
with NEMA WD 6 and WD 1.
1. Ratings:

a. Voltage:  120 - 277 volts, AC.
b. Current:  20 amperes.

E. Switch Types:  Single pole.
2.04 RECEPTACLES

A. Provide as specified on drawings.
B. Manufacturers:

1. Hubbell Incorporated:  www.hubbell.com/#sle.
2. Leviton Manufacturing Company, Inc; :  www.leviton.com/#sle.
3. Pass & Seymour, a brand of Legrand North America, Inc; :  www.legrand.us/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 and NEMA
WD 6, and listed as complying with UL 498; types as indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for

back wiring with separate ground terminal screw.
2. NEMA configurations specified are according to NEMA WD 6.

D. GFCI Receptacles:
1. GFCI Receptacles - General Requirements:  Self-testing, with feed-through protection and

light to indicate ground fault tripped condition and loss of protection; listed as complying
with UL 943, class A.

2. Tamper Resistant and Weather Resistant GFCI Receptacles:  Industrial specification
grade, duplex, 20A, 125V, NEMA 5-20R, rectangular decorator style, listed and labeled as
tamper resistant type and as weather resistant type complying with UL 498 Supplement
SD suitable for installation in damp or wet locations.

E. Receptacles:  Extra Heavy Duty Industrial Series, complying with NEMA WD 6 and WD 1.
1. Configuration:  NEMA WD 6, type as specified and indicated.

2.05 WALL PLATES
A. Manufacturers:  Same as wiring devices.
B. Wall Plates:  Comply with UL 514D.

1. Configuration:  One piece cover as required for quantity and types of corresponding wiring
devices.

2. Size:  Standard.
3. Screws:  Metal with slotted heads finished to match wall plate finish.

C. Cover Plates for Surface-Mounted Devices:  Raised galvanized steel with rounded corners and
edges and corrosion-resistant screws.

D. Nylon Wall Plates:  Smooth finish, high-impact thermoplastic.
E. Weatherproof Covers for Wet or Damp Locations:  Gasketed, cast aluminum, with hinged

lockable cover and corrosion-resistant screws; listed as suitable for use in wet locations while in
use with attachment plugs connected and identified as extra-duty type.

F. Decorative Cover Plates:  , nylon.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
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B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

C. Verify that wall openings are neatly cut and will be completely covered by wall plates.
D. Verify that final surface finishes are complete, including painting.
E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

wiring devices.
F. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable, NECA

130, including mounting heights specified in those standards unless otherwise indicated.
B. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for

installation of wiring devices provided under this section.
1. Mounting Heights:  As indicated on the drawings.
2. Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.
3. Where multiple receptacles or wall switches are installed at the same location and at the

same mounting height, gang devices together under a common wall plate.
4. Locate wall switches on strike side of door with edge of wall plate 3 inches from edge of

door frame. Where locations are indicated otherwise, notify Bernardon to obtain direction
prior to proceeding with work.

C. Install wiring devices in accordance with manufacturer's instructions.
D. Install permanent barrier between ganged wiring devices when voltage between adjacent

devices exceeds 300 V.
E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not

connect more than one conductor to wiring device terminals.
F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and

tightening to proper torque specified by the manufacturer. Where present, do not use push-in
pressure terminals that do not rely on screw-actuated binding.

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

H. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use
feed-through wiring to protect downstream devices.

I. Install wiring devices plumb, secure and level with mounting yoke held rigidly in place.
J. Install wall switches with OFF position down.
K. Install vertically mounted receptacles with grounding pole on top and horizontally mounted

receptacles with grounding pole on left.
L. Install wall plates to fit completely flush to wall with no gaps and rough opening completely

covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.

M. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed or
designated for future use.

N. Identify wiring devices in accordance with Section 26 05 53.
O. Install decorative plates on switch, receptacle, and blank outlets in finished areas.
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P. Install raised galvanized steel cover plates on outlet boxes and junction boxes in unfinished
areas, above accessible ceilings, and on surface mounted switches & outlets.

3.04 INTERFACE WITH OTHER PRODUCTS
A. Coordinate locations of outlet boxes provided under Section 26 05 37 to obtain mounting

heights indicated on drawings.
3.05 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect each wiring device for damage and defects.
C. Operate each wall switch with circuit energized to verify proper operation.
D. Test each receptacle to verify operation and proper polarity.
E. Test each GFCI receptacle for proper tripping operation according to manufacturer's

instructions.
F. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.06 ADJUSTING
A. Adjust devices and wall plates to be flush and level.

3.07 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match

original factory finish.
END OF SECTION
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SECTION 26 28 13
FUSES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fuses.
1.02 RELATED REQUIREMENTS

A. Section 26 05 53 - Identification for Electrical Systems:  Identification products and
requirements.

B. Section 26 28 16 - Enclosed Switches and Circuit Breakers:  Fusible switches.
1.03 REFERENCE STANDARDS

A. NEMA FU 1 - Low Voltage Cartridge Fuses; 2012.
B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
C. UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements; Current Edition, Including All

Revisions.
D. UL 248-12 - Low-Voltage Fuses - Part 12: Class R Fuses; Current Edition, Including All

Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate fuse requirements according to manufacturer's recommendations and

nameplate data for actual equipment to be installed.
2. Notify Bernardon of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard data sheets including voltage and current

ratings, interrupting ratings, time-current curves, and current limitation curves.
C. Maintenance Materials:   Furnish the following for State of Delaware - Department of State's use

in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Fuses:  One set(s) of three for each type and size installed.
3. Fuse Pullers:  One set(s) compatible with each type and size installed.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

D. Products:  Listed and classified by Underwriters Laboratories Inc. or testing firm acceptable to
the authority having jurisdiction as suitable for the purpose specified and indicated.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Bussmann, a division of Eaton Corporation:  www.cooperindustries.com.
B. Littelfuse, Inc:  www.littelfuse.com.
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C. Mersen:  ep-us.mersen.com.
D. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 APPLICATIONS
A. Individual Motor Branch Circuits:  Class RK1, time-delay.

2.03 FUSES
A. Provide products listed, classified, and labeled as suitable for the purpose intended.
B. Unless specifically indicated to be excluded, provide fuses for all fusible equipment as required

for a complete operating system.
C. Provide fuses of the same type, rating, and manufacturer within the same switch.
D. Comply with UL 248-1.
E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class and

ratings as indicated.
F. Voltage Rating:  Suitable for circuit voltage.
G. Class R Fuses:  Comply with UL 248-12.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that fuse ratings are consistent with circuit voltage and manufacturer's recommendations
and nameplate data for equipment.

B. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

A. Do not install fuses until circuits are ready to be energized.
B. Install fuses with label oriented such that manufacturer, type, and size are easily read.

END OF SECTION
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SECTION 26 28 16
ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Enclosed safety switches.
B. Fusible switches.
C. Nonfusible switches.

1.02 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding.
B. Section 26 05 29 - Hangers and Supports for Electrical Systems.
C. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
D. Section 26 28 13 - Fuses.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.
C. NEMA FU 1 - Low Voltage Cartridge Fuses; National Electrical Manufacturers Association; 2002

(R2007).
D. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.
E. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;

2017.
F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
G. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current

Edition, Including All Revisions.
H. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,

Including All Revisions.
I. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.
J. UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades.  Avoid placement of ductwork, piping, equipment, or
other potential obstructions within the dedicated equipment spaces and within working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

4. Notify Bernardon of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed

switches and other installed components and accessories.
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C. Shop Drawings:  Indicate outline and support point dimensions, voltage and current ratings,
short circuit current ratings, conduit entry locations, conductor terminal information, and installed
features and accessories.

D. Project Record Documents:  Record actual locations of enclosed switches.
E. Maintenance Data:  Include information on replacement parts and recommended maintenance

procedures and intervals.
F. Maintenance Materials:   Furnish the following for State of Delaware - Department of State's use

in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or

heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to

enclosed switch internal components, enclosure, and finish.
1.08 FIELD CONDITIONS

A. Maintain ambient temperature between -22 degrees F and 104 degrees F during and after
installation of enclosed switches.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. ABB/GE:  www.geindustrial.com/#sle.
B. Eaton Corporation:  www.eaton.com.
C. Schneider Electric; Square D Products:  www.schneider-electric.us.
D. Siemens Industry, Inc:  www.usa.siemens.com.
E. Substitutions:  See Section 01 60 00 - Product Requirements.
F. Source Limitations:  Furnish enclosed switches and associated components produced by the

same manufacturer as the other electrical distribution equipment used for this project and
obtained from a single supplier.

2.02 ENCLOSED SAFETY SWITCHES
A. Description:  Quick-make, quick-break enclosed safety switches listed and labeled as complying

with UL 98; heavy duty; ratings, configurations, and features as indicated on the drawings.
B. Provide products listed and labeled by Underwriters Laboratories Inc. or testing firm acceptable

to the authority having jurisdiction as suitable for the purpose specified and indicated.
C. Unless otherwise indicated, provide products suitable for continuous operation under the

following service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature: Between -22 degrees F and 104 degrees F.

D. Horsepower Rating:  Suitable for connected load.
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E. Voltage Rating:  Suitable for circuit voltage.
F. Short Circuit Current Rating:

1. Provide enclosed safety switches, when protected by the fuses or supply side overcurrent
protective devices to be installed, with listed short circuit current rating not less than the
available fault current at the installed location as indicated on the drawings.

2. Minimum Ratings:
a. Heavy Duty Single Throw Switches Protected by Class R Fuses:  200,000 rms

symmetrical amperes.
G. Provide with switch blade contact position that is visible when the cover is open.
H. Fuse Clips for Fusible Switches:  As required to accept fuses indicated.

1. Where NEMA Class R fuses are installed, provide rejection feature to prevent installation
of fuses other than Class R.

I. Conductor Terminations:  Suitable for use with the conductors to be installed.
J. Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is

required, with a suitable lug for terminating each neutral conductor.
K. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable lug

for terminating each equipment grounding conductor.
L. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations:  Type 1.
b. Outdoor Locations:  Type 3R.

2. Finish for Painted Steel Enclosures:  Manufacturer's standard, factory applied grey unless
otherwise indicated.

M. Provide safety interlock to prevent opening the cover with the switch in the ON position with
capability of overriding interlock for testing purposes.

N. Heavy Duty Switches:
1. Comply with NEMA KS 1.
2. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.

3. Provide externally operable handle with means for locking in the OFF position, capable of
accepting three padlocks.
a. Provide means for locking handle in the ON position where indicated.

O. Provide the following features and accessories where indicated or where required to complete
installation:
1. Hubs:  As required for environment type; sized to accept conduits to be installed.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the ratings of the enclosed switches are consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive enclosed safety switches.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
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D. Provide required support and attachment in accordance with Section 26 05 29.
E. Install enclosed switches plumb.
F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed

switches such that the highest position of the operating handle does not exceed 79 inches
above the floor or working platform.

G. Provide grounding and bonding in accordance with Section 26 05 26.
H. Provide fuses complying with Section 26 28 13 for fusible switches as indicated or as required

by equipment manufacturer's recommendations.
I. Identify enclosed switches in accordance with Section 26 05 53.
J. Provide arc flash warning labels in accordance with NFPA 70.
K. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size

installed.
3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with NETA ATS, except Section 4.
C. Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.
D. Correct deficiencies and replace damaged or defective enclosed safety switches or associated

components.
3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 CLEANING
A. Clean dirt and debris from switch enclosures and components according to manufacturer's

instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 26 29 13
ENCLOSED CONTROLLERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Enclosed NEMA controllers for low-voltage (600 V and less) applications:
1. Manual motor starters.

B. Overcurrent protective devices for motor controllers, including overload relays.
C. Control accessories:

1. Pilot devices.
1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding.
B. Section 26 05 29 - Hangers and Supports for Electrical Systems.
C. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.
C. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays

Rated 600 Volts; 2000, with Errata (2008).
D. NEMA ICS 5 - Industrial Control and Systems:  Control Circuit and Pilot Devices; 2017.
E. NEMA ICS 6 - Industrial Control and Systems:  Enclosures; 1993 (Reaffirmed 2016).
F. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.
G. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;

2017.
H. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
I. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.
J. UL 60947-1 - Low-Voltage Switchgear and Controlgear - Part 1: General Rules; Current Edition,

Including All Revisions.
K. UL 60947-4-1 - Low-Voltage Switchgear and Controlgear - Part 4-1: Contactors and

Motor-starters - Electromechanical Contactors and Motor-starters; Current Edition, Including All
Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances required by NFPA 70.

2. Coordinate the work to provide motor controllers and associated overload relays suitable
for use with the actual motors to be installed.

3. Coordinate the work to provide controllers and associated wiring suitable for interface with
control devices to be installed.

4. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

5. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

6. Notify Bernardon of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.
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1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for motor

controllers, enclosures, overcurrent protective devices, and other installed components and
accessories.

C. Shop Drawings:  Indicate dimensions, voltage, controller sizes, short circuit current ratings,
conduit entry locations, conductor terminal information, and installed features and accessories.
1. Include wiring diagrams showing all factory and field connections.

D. Project Record Documents:  Record actual installed locations of controllers and final equipment
settings.
1. Include nameplate data of actual installed motors and associated overload relay selections

and settings.
E. Maintenance Materials:   Furnish the following for State of Delaware - Department of State's use

in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Indicating Lights:  Two of each different type.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or

heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to

internal components, enclosure, and finish.
1.08 FIELD CONDITIONS

A. Maintain field conditions within required service conditions during and after installation.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. ABB/GE:  www.geindustrial.com/#sle.
B. Eaton Corporation:  www.eaton.com.
C. Rockwell Automation, Inc.; Allen-Bradley Products:  ab.rockwellautomation.com.
D. Schneider Electric; Square D Products:  www.schneider-electric.us.
E. Siemens Industry, Inc:  www.usa.siemens.com.
F. Substitutions:  See Section 01 60 00 - Product Requirements.
G. Source Limitations:  Furnish enclosed motor controllers and associated components produced

by a single manufacturer and obtained from a single supplier.
1. Motor-starting switches without overload protection may be produced by the same

manufacturer as the wiring devices used for this project.
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2.02 ENCLOSED CONTROLLERS
A. Provide enclosed controller assemblies consisting of all required components, control power

transformers, instrumentation and control wiring, accessories, etc. as necessary for a complete
operating system.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Description:  Enclosed controllers complying with NEMA ICS 2, and listed and labeled as

complying with UL 60947-1 and UL 60947-4-1; ratings, configurations and features as indicated
on the drawings.

D. Service Conditions:
1. Provide controllers and associated components suitable for operation under the following

service conditions without derating:
a. Altitude:

1) Class 2 Km Equipment (electromagnetic and manual devices):  Less than 6,600
feet.

b. Ambient Temperature:  Between 32 degrees F and 104 degrees F.
E. Short Circuit Current Rating:

1. Provide motor controllers with listed short circuit current rating not less than the available
fault current at the installed location as indicated on the drawings.

2. Listed series ratings are not acceptable.
F. Selectivity:  Where the requirement for selectivity is indicated, furnish products as required to

achieve selective coordination.
G. Conductor Terminations:  Suitable for use with the conductors to be installed.
H. Enclosures:

1. Comply with NEMA ICS 6.
2. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the

following installation locations:
a. Indoor Clean, Dry Locations:  Type 1 or Type 12.

3. Finish:  Manufacturer's standard unless otherwise indicated.
I. Manual Motor Starters:

1. Description:  NEMA ICS 2, Class A manually-operated motor controllers with overload
relay(s).

2. Configuration:  As indicated on drawings.
3. Fractional-Horsepower Manual Motor Starters:

a. Furnish with toggle operator.
b. Overload Relays:  Bimetallic or melting alloy thermal type.
c. Provide means for locking operator in the OFF position.
d. Furnish Red ON indicating light.

2.03 OVERCURRENT PROTECTIVE DEVICES
A. Overload Relays:

1. Provide overload relays and, where applicable, associated current elements/heaters,
selected according to actual installed motor nameplate data, in accordance with
manufacturer's recommendations and NFPA 70; include consideration for motor service
factor and ambient temperature correction, where applicable.

2. Inverse-Time Trip Class Rating:  Class 20 unless otherwise indicated or required.
3. Trip-free operation.
4. Visible trip indication.
5. Resettable.

a. Employ manual reset unless otherwise indicated.
6. Bimetallic Thermal Overload Relays:

a. Interchangeable current elements/heaters.
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b. Adjustable trip; plus/minus 10 percent of nominal, minimum.
c. Trip test function.

7. Melting Alloy Thermal Overload Relays:
a. Interchangeable current elements/heaters.

2.04 CONTROL ACCESSORIES
A. Pilot Devices:

1. Comply with NEMA ICS 5; heavy-duty type.
2. Selector Switches:  Unless otherwise indicated, provide maintained, non-illuminated type

with knob operator; number of switch positions as indicated or as required.
3. Indicating Lights:  Standard (non-push-to-test) type unless otherwise indicated.
4. Provide LED lamp source for indicating lights and illuminated devices.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that ratings of enclosed controllers are consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive enclosed controllers.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install controllers in accordance with NECA 1 (general workmanship).
C. Arrange equipment to provide minimum clearances in accordance with manufacturer's

instructions and NFPA 70.
D. Provide required support and attachment in accordance with Section 26 05 29.
E. Install enclosed controllers plumb and level.
F. Provide grounding and bonding in accordance with Section 26 05 26.
G. Install all field-installed devices, components, and accessories.
H. Set field-adjustable controllers and associated components according to installed motor

requirements, in accordance with manufacturer's recommendations and NFPA 70.
I. Identify enclosed controllers in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with NETA ATS, except Section 4.
C. Motor Starters:  Perform inspections and tests listed in NETA ATS, Section 7.16.1.1. Tests

listed as optional are not required.
D. Correct deficiencies and replace damaged or defective enclosed controllers or associated

components.
3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 CLEANING
A. Clean dirt and debris from controller enclosures and components according to manufacturer's

instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

3.06 CLOSEOUT ACTIVITIES
A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.
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B. See Section 01 79 00 - Demonstration and Training, for additional requirements.
C. Demonstration:  Demonstrate proper operation of controllers to State of Delaware - Department

of State, and correct deficiencies or make adjustments as directed.
D. Training:  Train State of Delaware - Department of State's personnel on operation, adjustment,

and maintenance of enclosed controllers and associated devices.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.
2. Instructor:  Manufacturer's authorized representative.
3. Location:  At project site.

3.07 PROTECTION
A. Protect installed enclosed controllers from subsequent construction operations.

END OF SECTION
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SECTION 26 51 00
INTERIOR LIGHTING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Interior luminaires.
B. Emergency lighting units.
C. Exit signs.
D. Ballasts and drivers.
E. Lamps.

1.02 RELATED REQUIREMENTS
A. Section 26 05 29 - Hangers and Supports for Electrical Systems.
B. Section 26 05 33.16 - Boxes for Electrical Systems.
C. Section 26 05 53 - Identification for Electrical Systems:  Identification products and

requirements.
D. Section 26 27 26 - Wiring Devices:  Manual wall switches and wall dimmers.
E. Section 26 56 00 - Exterior Lighting.

1.03 REFERENCE STANDARDS
A. IEEE C62.41.2 - IEEE Recommended Practice on Characterization of Surges in Low-Voltage

(1000 V and less) AC Power Circuits; 2002 (Corrigendum 2012).
B. IES LM-63 - IESNA Standard File Format for Electronic Transfer of Photometric Data and

Related Information; 2002 (Reaffirmed 2008).
C. IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State

Lighting Products; 2008.
D. IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED

Packages, Arrays, and Modules; 2015, with Errata (2017).
E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.
F. NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; 2006.
G. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; 2006.
H. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic

Drivers and Discharge Ballasts; 2016.
I. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

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

Including All Applicable Amendments and Supplements.
K. UL 924 - Emergency Lighting and Power Equipment; Current Edition, Including All Revisions.
L. UL 1598 - Luminaires; Current Edition, Including All Revisions.
M. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition,

Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the installation of luminaires with mounting surfaces installed under other

sections or by others. Coordinate the work with placement of supports, anchors, etc.
required for mounting. Coordinate compatibility of luminaires and associated trims with
mounting surfaces at installed locations.
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2. Coordinate the placement of luminaires with structural members, ductwork, piping,
equipment, diffusers, fire suppression system components, and other potential conflicts
installed under other sections or by others.

3. Coordinate the placement of exit signs with furniture, equipment, signage or other potential
obstructions to visibility installed under other sections or by others.

4. Notify Bernardon of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:

1. Indicate dimensions and components for each luminaire that is not a standard product of
the manufacturer.

2. Provide photometric calculations where luminaires are proposed for substitution.
C. Shop Drawings:  Indicate dimensions and components for each fixture that is not a standard

product of the manufacturer.
D. Product Data:  Provide manufacturer's standard catalog pages and data sheets including

detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, installed accessories, and
ceiling compatibility; include model number nomenclature clearly marked with all proposed
features.
1. LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.
b. Include IES LM-79 test report for proposed substitutions.

2. Provide electronic files of photometric data certified by a National Voluntary Laboratory
Accreditation Program (NVLAP) lab or independent testing agency in IES LM-63 standard
format upon request.

3. Lamps:  Include rated life, color temperature, color rendering index (CRI), and initial and
mean lumen output.

E. Certificates for Dimming Ballasts:  Manufacturer's documentation of compatibility with dimming
controls to be installed.

F. Maintenance Materials:  Furnish the following for State of Delaware - Department of State's use
in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Lenses and Louvers:  Two percent of total quantity installed for each type, but not

less than one of each type.
G. Project Record Documents:  Record actual connections and locations of luminaires and any

associated remote components.
1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.
C. Conform to requirements of NFPA 70 and NFPA 101.
D. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
E. Products:  Listed and classified by Underwriters Laboratories Inc. or testing firm acceptable to

the authority having jurisdiction as suitable for the purpose specified and indicated.
F. Product Listing Organization Qualifications:  An organization recognized by OSHA as a

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.
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1.07 DELIVERY, STORAGE, AND PROTECTION
A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),

NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.
B. Keep products in original manufacturer's packaging and protect from damage until ready for

installation.
1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide 3-year manufacturer warranty for LED luminaires, including drivers.
C. Provide 5-year pro-rata warranty for batteries for emergency lighting units.
D. Provide 10-year pro-rata warranty for batteries for self-powered exit signs.
E. Products:  Listed and classified by Underwriters Laboratories Inc. or testing firm acceptable to

the authority having jurisdiction as suitable for the purpose specified and indicated.
PART 2  PRODUCTS
2.01 LUMINAIRE TYPES

A. Provide products as indicated in the Luminaire Schedule included on the drawings.
B. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 LUMINAIRES
A. Manufacturers:

1. Acuity Brands, Inc:  www.acuitybrands.com/#sle.
2. Cooper Lighting, a division of Cooper Industries:  www.cooperindustries.com/#sle.
3. Hubbell Lighting, Inc:  www.hubbelllighting.com/#sle.
4. Philips Lighting North America Corporation:  www.lightingproducts.philips.com/#sle.
5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Provide products that are listed and labeled as complying with UL 1598, where applicable.
C. Provide products that comply with requirements of NFPA 70 and NFPA 101.
D. Provide products listed, classified, and labeled as suitable for the purpose intended.
E. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,

ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

F. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating
system.

G. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

H. Recessed Luminaires:
1. Ceiling Compatibility:  Comply with NEMA LE 4.
2. Luminaires Recessed in Insulated Ceilings:  Listed and labeled as IC-rated, suitable for

direct contact with insulation and combustible materials.
I. LED Luminaires:

1. Components:  UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
3. LED Estimated Useful Life:  Minimum of 50,000 hours at 70 percent lumen maintenance,

calculated based on IES LM-80 test data.
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2.03 EMERGENCY LIGHTING UNITS
A. Provide products as indicated in the Luminaire Schedule included on the drawings.
B. Substitutions:  See Section 01 6000 - Product Requirements.
C. Manufacturers:

1. Acuity Brands, Inc:  www.acuitybrands.com/#sle.
2. Cooper Lighting, a division of Cooper Industries:  www.cooperindustries.com/#sle.
3. Hubbell Lighting, Inc:  www.hubbelllighting.com/#sle.
4. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Description:  Emergency lighting units complying with NFPA 101 and all applicable state and
local codes, and listed and labeled as complying with UL 924.

E. Operation:  Upon interruption of normal power source or brownout condition exceeding 20
percent voltage drop from nominal, solid-state control automatically switches connected lamps
to integral battery power for minimum of 90 minutes of rated emergency illumination, and
automatically recharges battery upon restoration of normal power source.

F. Battery:
1. Size battery to supply all connected lamps, including emergency remote heads where

indicated.
G. Diagnostics:  Provide power status indicator light and accessible integral test switch to manually

activate emergency operation.
H. Provide low-voltage disconnect to prevent battery damage from deep discharge.
I. Self-Diagnostics:  Provide units that self-monitor functionality and automatically perform testing

required by NFPA 101; provide indicator light(s) to report test and diagnostic status.
J. Accessories:

1. Provide compatible accessory mounting brackets where indicated or required to complete
installation.

2. Where indicated, provide emergency remote heads that are compatible with the
emergency lighting unit they are connected to and suitable for the installed location.

2.04 EXIT SIGNS
A. Provide products as indicated in the Luminaire Schedule included on the drawings.
B. Substitutions:  See Section 01 6000 - Product Requirements.
C. Description:  Exit signs complying with NFPA 101 and applicable state and local codes, and

listed and labeled as complying with UL 924.
1. Number of Faces:  Single- or double-face as indicated or as required for installed location.
2. Directional Arrows:  As indicated or as required for installed location.

D. Powered Exit Signs:  Internally illuminated with LEDs unless otherwise indicated.
1. Manufacturers:

a. Acuity Brands, Inc:  www.acuitybrands.com/#sle.
b. Cooper Lighting, a division of Cooper Industries:  www.cooperindustries.com/#sle.
c. Hubbell Lighting, Inc:  www.hubbelllighting.com/#sle.
d. Philips Lighting North America Corporation:  www.lightingproducts.philips.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Self-Powered Exit Signs:
a. Operation:  Upon interruption of normal power source or brownout condition

exceeding 20 percent voltage drop from nominal, solid-state control automatically
switches connected lamps to integral battery power for minimum of 90 minutes of
rated emergency illumination, and automatically recharges battery upon restoration of
normal power source.

b. Battery:  Sealed, maintenance-free, nickel cadmium unless otherwise indicated.
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c. Diagnostics:  Provide power status indicator light and accessible integral test switch to
manually activate emergency operation.

d. Provide low-voltage disconnect to prevent battery damage from deep discharge.
e. Self-Diagnostics:  Provide units that self-monitor functionality and automatically

perform testing required by NFPA 101; provide indicator light(s) to report test and
diagnostic status.

2.05 BALLASTS AND DRIVERS
A. Ballasts/Drivers - General Requirements:

1. Provide ballasts with characteristics as indicated in the Luminaire Schedule included on
the Drawings.

2. Provide ballasts containing no polychlorinated biphenyls (PCBs).
3. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable federal

and state ballast efficiency/efficacy standards.
4.  Electronic Ballasts/Drivers:  Inrush currents not exceeding peak currents specified in

NEMA 410.
B. Dimmable LED Drivers:

1. Dimming Range:  Continuous dimming from 100 percent to ten percent relative light output
unless dimming capability to lower level is indicated, without flicker.

2. Control Compatibility:  Fully compatible with the dimming controls to be installed.
2.06 LAMPS

A. Lamps - General Requirements:
1. Provide lamps with characteristics as indicated on Lighting Fixture Schedule included on

the Drawings.
2. Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire.
3. Verify compatibility of specified lamps with luminaires to be installed. Where lamps are not

specified, provide lamps per luminaire manufacturer's recommendations.
4. Minimum Efficiency:  Provide lamps complying with all current applicable federal and state

lamp efficiency standards.
5. Color Temperature Consistency:  Unless otherwise indicated, for each type of lamp furnish

products which are consistent in perceived color temperature. Replace lamps that are
determined by the Bernardon to be inconsistent in perceived color temperature.

B. Lamp Types:  As specified for each fixture.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are

properly sized to accommodate conductors in accordance with NFPA 70.
C. Verify that suitable support frames are installed where required.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

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

3.02 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION
A. Coordinate locations of outlet boxes provided under Section 26 05 33.16 as required for

installation of luminaires provided under this section.
B. Perform work in accordance with NECA 1 (general workmanship).
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C. Install products in accordance with manufacturer's instructions.
D. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500

(commercial lighting) and NECA 502 (industrial lighting).
E. Provide required support and attachment in accordance with Section 26 05 29.
F. Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.
G. Suspended Ceiling Mounted Luminaires:

1. Do not use ceiling tiles to bear weight of luminaires.
2. Do not use ceiling support system to bear weight of luminaires unless ceiling support

system is certified as suitable to do so.
3. Secure surface-mounted luminaires to ceiling support channels or framing members or to

building structure.
4. Secure pendant-mounted luminaires to building structure.
5. Secure lay-in luminaires to ceiling support channels using listed safety clips at four

corners.
6. In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum

12 gauge, connected from opposing corners of each recessed luminaire to building
structure.

7. See appropriate Division 9 section where suspended grid ceiling is specified for additional
requirements.

H. Recessed Luminaires:
1. Install trims tight to mounting surface with no visible light leakage.
2. Non-IC Rated Luminaires:  Maintain required separation from insulation and combustible

materials according to listing.
3. Luminaires Recessed in Fire-Rated Ceilings:  Install using accessories and firestopping

materials to meet regulatory requirements for fire rating.
I. Suspended Luminaires:

1. Unless otherwise indicated, specified mounting heights are to bottom of luminaire.
2. Install using the suspension method indicated, with support lengths and accessories as

required for specified mounting height.
3. Provide minimum of two supports for each luminaire, with no more than 4 feet between

supports.
4. Install canopies tight to mounting surface.
5. Unless otherwise indicated, support pendants from swivel hangers.

J. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to center
of luminaire.

K. Install accessories furnished with each luminaire.
L. Connect luminaires to branch circuit outlets provided under Section 26 05 37 using flexible

conduit.
M. Make wiring connections to branch circuit using building wire with insulation suitable for

temperature conditions within luminaire.
N. Bond products and metal accessories to branch circuit equipment grounding conductor.
O. Install specified lamps in each luminaire.
P. Emergency Lighting Units:

1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

2. Install lock-on device on branch circuit breaker serving units.
Q. Exit Signs:
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1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

2. Install lock-on device on branch circuit breaker serving units.
R. Identify luminaires connected to emergency power system or with integral emergency battery

units in accordance with Section 26 05 53.
S. Lamp Burn-In:  Operate lamps at full output for prescribed period per manufacturer's

recommendations prior to use with any dimming controls. Replace lamps that fail prematurely
due to improper lamp burn-in.

3.04 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect each product for damage and defects.
C. Perform field inspection in accordance with Section 01 40 00.
D. Operate each luminaire after installation and connection to verify proper operation.
E. Test emergency lights and self-powered exit signs to verify proper operation upon loss of

normal power supply.
F. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or

replace excessively noisy ballasts as determined by Bernardon.
3.05 ADJUSTING

A. Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination of
egress path as required or as directed by Bernardon or authority having jurisdiction.

B. Exit Signs with Field-Selectable Directional Arrows:  Set as indicated or as required to properly
designate egress path as directed by Bernardon or authority having jurisdiction.

C. Aim and adjust fixtures as directed.
3.06 CLEANING

A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting),
and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and
restore finishes to match original factory finish.

B. Clean electrical parts to remove conductive and deleterious materials.
C. Remove dirt and debris from enclosures.
D. Clean finishes and touch up damage.

3.07 CLOSEOUT ACTIVITIES
A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.
B. See Section 01 79 00 - Demonstration and Training, for additional requirements.
C. Demonstration:  Demonstrate proper operation of luminaires to Bernardon, and correct

deficiencies or make adjustments as directed.
D. Just prior to Substantial Completion, replace all lamps that have failed.

3.08 PROTECTION
A. Protect installed luminaires from subsequent construction operations.

3.09 SCHEDULE - SEE DRAWINGS
END OF SECTION
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SECTION 31 10 00 

SITE CLEARING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Protecting existing vegetation to remain. 

2. Removing existing vegetation. 

3. Clearing and grubbing. 

4. Stripping and stockpiling topsoil. 

5. Removing above- and below-grade site improvements. 

6. Temporary erosion- and sedimentation-control measures. 

B. Related Sections: 

1. Division 1 Section "Temporary Facilities and Controls" for temporary utility services, 

construction and support facilities, security and protection facilities. 

2. Division 2 Section "Selective Demolition" for partial demolition of buildings or 

structures. 

1.3 DEFINITIONS 

A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic 

matter and soil organisms. 

B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  

In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban 

environments, the surface soil can be subsoil. 

C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-

place surface soil and is the zone where plant roots grow. 

D. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-

place surface soil and is the zone where plant roots grow.  Its appearance is generally friable, 

pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably 

free of subsoil, clay lumps, gravel, and other objects more than 2 inches in diameter; and free of 

subsoil and weeds, roots, toxic materials, or other non-soil materials. 

E. Plant-Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or other 

vegetation to be protected during construction, and indicated on Drawings. 
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F. Tree-Protection Zone:  Area surrounding individual trees or groups of trees to be protected 

during construction, and defined by a circle concentric with each tree with a radius 1.5 times the 

diameter of the drip line unless otherwise indicated. 

G. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants. 

1.4 MATERIAL OWNERSHIP 

A. Except for stripped topsoil and other materials indicated to be stockpiled and reused or 

otherwise indicated to remain Owner's property, cleared materials shall become Contractor's 

property and shall be removed from Project site. 

1.5 QUALITY ASSURANCE 

A. Preinstallation Conference:  Conduct conference at Project site. 

1.6 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 

or used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 

without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 

authorities having jurisdiction. 

B. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's 

premises where directed by Owner. 

C. Utility Locator Service:  Notify Miss Utility for area where Project is located before site 

clearing. 

D. Do not commence site clearing operations until temporary erosion- and sedimentation-

control and plant-protection measures are in place. 

E. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 

2. Parking vehicles or equipment. 

3. Foot traffic. 

4. Erection of sheds or structures. 

5. Impoundment of water. 

6. Excavation or other digging unless otherwise indicated. 

7. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated. 

F. Do not direct vehicle or equipment exhaust towards protection zones. 

G. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones. 
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H. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly 

moist. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in 

Division 2 Section "Earthwork." 

1. Obtain approved borrow soil material off-site when satisfactory soil material is not 

available on-site. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 

construction. 

B. Locate and clearly identify trees, shrubs, and other vegetation to remain.  Flag each tree trunk at 

54 inches above the ground. 

C. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and 

discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 

according to requirements of authorities having jurisdiction. 

B. Verify that flows of water redirected from construction areas or generated by construction 

activity do not enter or cross protection zones. 

C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction 

until permanent vegetation has been established. 

D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during 

removal. 

3.3 TREE AND PLANT PROTECTION 
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A. General:  Protect trees and plants remaining on-site.  Place barriers around shrubs and trees to 

prevent unauthorized access by vehicles and equipment.  Barriers art trees shall be placed 

beyond the tree canopy.   

B. Vehicles and equipment shall not be run under or placed beneath trees at any time.   

C. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are 

damaged by construction operations, in a manner approved by Architect. 

3.4 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 

construction. 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated. 

2. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches 

below exposed subgrade. 

3. Use only hand methods for grubbing within protection zones. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material 

unless further excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and 

compact each layer to a density equal to adjacent original ground. 

3.5 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 

B. Strip topsoil to depth of 6 inches in a manner to prevent intermingling with underlying subsoil 

or other waste materials. 

1. Remove subsoil and non-soil materials from topsoil, including clay lumps, gravel, and 

other objects more than 2 inches in diameter; trash, debris, weeds, roots, and other waste 

materials. 

C. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and 

shape stockpiles to drain surface water.  Cover to prevent windblown dust and erosion by water. 

1. Limit height of topsoil stockpiles to 72 inches. 

2. Do not stockpile topsoil within protection zones. 

3. Stockpile surplus topsoil to allow for respreading deeper topsoil. 

3.6 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate 

new construction. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 
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1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along 

line of existing pavement to remain before removing adjacent existing pavement.  Saw-

cut faces vertically. 

3.7 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste 

materials including trash and debris, and legally dispose of them off Owner's property. 

END OF SECTION 
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SECTION 31 20 00 

 

EARTH MOVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Excavation for installation of asphalt paving and masonry steps. 

2. Restoration of areas disturbed by construction. 

1.2 STANDARDS 

A. The quality and performance of work specified in this section shall be in accordance with 

the Delaware Department of Transportation Standard Specifications for Road and Bridge 

Construction, latest revision (hereinafter referred to as the “Standard Specifications”). 

 

1. Section 200: Earthwork 

2. Section 908.2: Topsoil 

3. Section 908: Table A, Permanent Grass Seeding (Dry Ground) 

B. The quality and performance of work specified in this section shall be in accordance with 

the Delaware Department Natural Resources and Environmental Control’s Delaware 

Erosion and Sediment Control Handbook, latest revision (hereinafter referred to as the 

“E&S Handbook”). 

 

1. Section 3.4.1:Topsoiling 

2. Section 3.4.3: Vegetative Stabilization 

3. Section 3.4.5: Mulching 

1.3 ACTION SUBMITTALS 

A. None 

1.4 QUALITY ASSURANCE 

A. None 

N
O

T 
FO

R
 B

ID



2ND FLOOR RENOVATIONS Darley House 

Project No.: MC2006000201B August 1, 2024 

 

 

EARTH MOVING VanDemark & Lynch, Inc. 

31 20 00 - 2  Project No.: 25656.00 

PART 2 - EXECUTION 

2.1 GENERAL 

 

A. Clear and grub existing vegetation. 

B. Excavate to pavement subgrade, or step foundation elevation 

C. Topsoil and excavated material shall either be removed from the site and disposed of by the con-

tractor, at no additional cost to the owner, or used in the performance of other work on the site. 

D. Pavement base course or step foundation materials shall be placed and compacted, immediately 

after excavation is complete. Runoff shall not be allowed to pond in the excavation.  

2.2 RESTORATION 

A. All areas disturbed by construction shall be restored in accordance with Sections 3.4.1, 

3.4.3, and 3.4.5 of the E&S Handbook. 

 

1. Topsoil shall be placed at a minimum depth of 4 inches, and raked to blend into existing 

adjacent grade. 

2. A seed mix from Section 908, Table A, of the Standard Specifications shall be placed at 

the application rate specified. 

3. Seeded area shall be mulched with straw at a rate of 2 tons per acre. Contractor is 

responsible for maintaining straw cover until 70% of the disturbed area on the site is 

covered with permanent vegetative cover. 

END OF SECTION 
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SECTION 32 12 16 

 

ASPHALT PAVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Installation of Graded Aggregate Base Course (GABC) 

2. Installation of hot mixed, hot laid bituminous asphalt concrete base and wearing courses 

3. Pavement markings. 

1.2 STANDARDS 

A. The quality and performance of work specified in this section shall be in accordance with 

the Delaware Department of Transportation Standard Specifications for Road and Bridge 

Construction, latest revision (hereinafter referred to as the “Standard Specifications”). 

 

1. Section 401: Bituminous Pavement 

2. Section 301: Graded Aggregate Base Course 

3. Section 817: Pavement Markings 

1.3 ACTION SUBMITTALS 

A. Gradation analysis or Job Mix Formula for: 

1. Graded Aggregate Base Course (gradation analysis). 

2. Hot mix asphalt, Type B (Job Mix Formula) 

3. Hot mix asphalt, Type C (Job Mix Formula) 

1.4 QUALITY ASSURANCE 

A. Asphalt shall be provided by a DelDOT approved supplier. 

PART 2 - PRODUCTS 

2.1 Asphalt/Graded Aggregate 

 

A. Materials and mixtures shall comply with the following sections of the Standard Specifications: 

1. Graded Aggregate Base Course: Sections 301 and 1005 
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2. Hot Mix, Hot Laid Bituminous Concrete Pavement: Section 401 

3. Coarse Aggregate; Section 1004 

4. Tack Coat: CSS-1-h asphalt (diluted with 50% water) meeting the requirements of 

AASHTO M208, per Section 1011 of the Standard Specifications. 

 

2.2 JOB MIX FORMULA REQUIREMENTS 

 

A. Provide job mix formulas for each required bituminous concrete mixture as specified in Section 

401 of the Standard Specifications. 

 

B. Submit for approval prior to beginning paving operations. 

 

2.3 MIX DESIGN AND CONTROL REQUIREMENTS 

 

A. The design and control requirements for all paving mixtures shall conform to Section 1014 of 

the Standard Specifications. 

 

2.4 SAMPLES AND TESTING 

 

A. Methods and rates of sampling bituminous mixtures shall conform to Section 1014 of the 

Standard Specifications with the following exceptions: 

1. Sampling shall be performed by the producer's quality control technician. 

2. For small scale projects where it is possible to attain the minimum lot size specified, a to-

tal of five (5) samples shall be taken at random for each type of mix specified, per each 

day's production. 

 

B.  Testing of bituminous concrete mixtures to determine the quantity of bitumen, gradation of ag-

gregate, and conformance to mix design requirements shall be as specified in Section 1014 of 

the Standard Specification. 

 

C.  Submit results of tests on forms signed by producer's quality control technician. 

 

2.5  PREPARATION OF MIXTURES 

 

A. The preparation of all bituminous mixtures shall conform to Section 1014 of the Standard Spec-

ifications. 

 

2.6  PAVEMENT MARKINGS 

 

A. All paint shall be of materials approved by the Delaware Department of Transportation per Sec-

tion 817 of the Standard Specifications. 

 

B. Paint striping for handicap accessible spaces and aisles shall conform to the requirements of the 

Americans with Disabilities Act and the Delaware Architectural Accessibility Board standards. 
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PART 3 - EXECUTION 

3.1 GENERAL 

 

A. The method of construction, including bituminous concrete plant and equipment, bituminous 

concrete pavers, vehicles for transporting bituminous mixtures, rollers, and all construction meth-

ods shall conform to Section 401 of the Standard Specifications except as modified by the Sup-

plemental Requirements below. 

3.2 SURFACE PREPARATION 

A. GABC surface 

1. Remove loose and foreign material from compacted subgrade surface immediately before 

application as required. 

2. If water has been allowed to pond in the excavation, undercut as directed by the Owner’s 

Representative, and backfill with compacted GABC at no additional cost to the owner. 

3. Use power broom, blower, or hand brooming as required, but do not displace subgrade. 

4. Place GABC at the specified thickness, and compact to the satisfaction of the Owner’s 

Representative 

3.3 GENERAL SURFACE REQUIREMENTS 

A. Test finished surface of each bituminous concrete course for smoothness using a ten (10) 

foot straightedge. 

B. The straightedge shall have projections on the bottom at each end, either built-in or firmly 

attached, so that it is supported six (6") inches above the pavement surface at the ends. It 

shall be free from warp and deflection, and furnished by the Contractor without additional 

compensation. 

C. Check surfaces for pavement smoothness immediately after initial compaction, and correct 

variations by removing or adding material as may be necessary. Then continue rolling. 

D. Immediately after final rolling and while the pavement is still hot, the smoothness of the 

course shall be checked again and all projections or depressions exceeding the specified 

tolerances shall be corrected by removing defective work and replacing it with new surface 

course as specified. Portions of the surface otherwise unsatisfactory shall be replaced. 

3.4 PAVEMENT MARKINGS 

A. Paint equipment and installation shall conform to Section 1071.1 of the Standard 

Specifications. 
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B. All markings shall comply with the Delaware Manual on Uniform Traffic Control Devices, 

the Americans with Disabilities Act, and/or the Delaware State Fire Prevention Regulations, 

as required. 

END OF SECTION 
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SECTION 32 14 00 

UNIT PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Brick pavers set in mortar setting beds. 

B. Related Sections include the following: 

1. Division 2 Section "Earthwork" for excavation and compacted subgrade. 

2. Division 7 Section "Joint Sealants" for sealing control and expansion joints in unit pavers 

with elastomeric sealants. 

1.3 SUBMITTALS 

A. Product Data:  For materials other than water and aggregates. 

B. Product Data:  For the following: 

1. Pavers. 

2. Mortar and grout materials. 

C. Sieve Analyses:  For aggregate setting-bed materials, according to ASTM C 136. 

D. Samples for Initial Selection:  For the following: 

1. Each type of unit paver indicated. 

2. Joint materials involving color selection. 

E. Samples for Verification: 

1. Full-size units of each type of unit paver indicated.  Assemble not less than five Samples 

of each type of unit on suitable backing and grout joints. 

2. Joint materials. 

F. Compatibility and Adhesion Test Reports:  From latex-additive manufacturer for mortar and 

grout containing latex additives. 
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1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of unit paver, joint material, and setting material from 

one source with resources to provide materials and products of consistent quality in appearance 

and physical properties. 

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

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

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

Substantial Completion. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store pavers 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. 

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. 

1.6 PROJECT CONDITIONS 

A. Cold-Weather Protection:  Do not use frozen materials or materials mixed or coated with ice or 

frost.  Do not build on frozen subgrade or setting beds.  Remove and replace unit paver work 

damaged by frost or freezing. 

B. Weather Limitations for Mortar and Grout: 

1. Cold-Weather Requirements:  Protect unit paver work against freezing when ambient 

temperature is 40 deg F (4 deg C) and falling.  Heat materials to provide mortar and grout 

temperatures between 40 and 120 deg F (4 and 49 deg C).  Provide the following 

protection for completed portions of work for 24 hours after installation when the mean 

daily air temperature is as indicated:  below 40 deg F (4 deg C), cover with weather-

resistant membrane; below 25 deg F (minus 4 deg C), cover with insulating blankets; 

below 20 deg F (minus 7 deg C), provide enclosure and temporary heat to maintain 

temperature above 32 deg F (0 deg C). 

2. Hot-Weather Requirements:  Protect unit paver work when temperature and humidity 

conditions produce excessive evaporation of setting beds and grout.  Provide artificial 

shade and windbreaks and use cooled materials as required.  Do not apply mortar to 

substrates with temperatures of 100 deg F (38 deg C) and higher. 

a. When ambient temperature exceeds 100 deg F (38 deg C), or when wind velocity 

exceeds 8 mph (13 km/h) and ambient temperature exceeds 90 deg F (32 deg C), 

set pavers within 1 minute of spreading setting-bed mortar. 

N
O

T 
FO

R
 B

ID



Darley House 2ND FLOOR RENOVATIONS 

August 1, 2024 Project No.: MC2006000201B 
 

 

Bernardon Delaware LLC UNIT PAVING 

Project No.: 8523.03-22 32 14 00 - 3 

PART 2 - PRODUCTS 

2.1 BRICK PAVERS 

A. Brick Pavers:  Light-traffic paving brick; ASTM C 902, Class SX, Type I, Application PS.  

Provide brick without frogs or cores in surfaces exposed to view in the completed Work. 

1. Basis-of-Design Product:  The design for brick pavers shall match the existing pavers.   

2. Thickness:  2 1/4 inches. 

3. Face Size:  3-5/8 by 7-5/8 inches. 

4. Color:  Match Existing. 

B. Efflorescence:  Brick shall be rated "not effloresced" when tested according to ASTM C 67. 

C. Temporary Protective Coating:  Precoat exposed surfaces of brick pavers with a continuous film 

of a temporary protective coating that is compatible with brick, mortar, and grout products and 

can be removed without damaging grout or brick.  Do not coat unexposed brick surfaces. 

2.2 ACCESSORIES 

A. Compressible Foam Filler:  Preformed strips complying with ASTM D 1056, Grade 2A1. 

2.3 MORTAR SETTING-BED MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or II. 

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

C. Sand:  ASTM C 144. 

D. Latex Additive:  Manufacturer's standard water emulsion, serving as replacement for part or all 

of gaging water, of type specifically recommended by latex-additive manufacturer for use with 

field-mixed portland cement mortar bed, and not containing a retarder. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering latex additives that may be incorporated into the Work include, but are not 

limited to, the following: 

a. Boiardi Products Corporation. 

b. Bonsal, W. R. Company. 

c. Bostik Findley Inc. 

d. C-Cure. 

e. Custom Building Products. 

f. DAP Inc. 

g. Jamo Inc. 

h. Laticrete International, Inc. 

i. MAPEI Corp. 

j. SGM. 
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k. Summitville Tiles, Inc. 

l. TEC Incorporated; H. B. Fuller Company. 

E. Water:  Potable. 

F. Reinforcing Wire:  Galvanized, welded, 0.062-inch- (1.57-mm-) diameter wire; 2-by-2-inch 

(51-by-51-mm) mesh; comply with ASTM A 185 and ASTM A 82 except for minimum wire 

size. 

2.4 GROUT MATERIALS 

A. Sand-Portland Cement Grout:  ANSI A108.10, composed of white or gray cement, unfading 

mineral pigments and white or colored sand as required to produce required color. 

1. Latex Additive:  Manufacturer's standard water emulsion, serving as replacement for part 

or all of gaging water, of type specifically recommended by latex-additive manufacturer 

for use with field-mixed sand-portland cement grout. 

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering latex additives that may be incorporated into the Work include, but are not 

limited to, the following: 

1) Boiardi Products Corporation. 

2) Bonsal, W. R. Company. 

3) Bostik Findley Inc. 

4) C-Cure. 

5) Custom Building Products. 

6) DAP Inc. 

7) Jamo Inc. 

8) Laticrete International, Inc. 

9) MAPEI Corp. 

10) SGM. 

11) Summitville Tiles, Inc. 

12) TEC Incorporated; H. B. Fuller Company. 

B. Grout Colors:  As selected by Architect from manufacturer's full range. 

C. Water:  Potable. 

2.5 MORTAR AND GROUT MIXES 

A. General:  Comply with referenced standards and with manufacturers' written instructions for 

mix proportions, mixing equipment, mixer speeds, mixing containers, mixing times, and other 

procedures needed to produce setting-bed and joint materials of uniform quality and with 

optimum performance characteristics.  Discard mortars and grout if they have reached their 

initial set before being used. 
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B. Mortar-Bed Bond Coat:  Mix neat cement or cement and sand with water to a creamy 

consistency. 

C. Latex-Modified, Portland Cement Setting-Bed Mortar:  Proportion and mix portland cement, 

sand, and latex additive for setting bed to comply with written instructions of latex-additive 

manufacturer and as necessary to produce stiff mixture with a moist surface when bed is ready 

to receive pavers. 

D. Latex-Modified, Portland Cement Slurry Bond Coat:  Proportion and mix portland cement, 

sand, and latex additive for slurry bond coat to comply with written instructions of latex-

additive manufacturer. 

E. Job-Mixed Portland Cement Grout:  Proportion and mix job-mixed portland cement and sand to 

match setting-bed mortar, except omit hydrated lime and use enough water to produce a 

pourable mixture. 

1. Pigmented Grout:  Select and proportion pigments with other ingredients to produce color 

required.  Do not exceed pigment-to-cement ratio of 1:10, by weight. 

2. Colored-Aggregate Grout:  Produce color required by combining colored sand with 

portland cement of selected color. 

F. Packaged, Polymer-Modified Grout Mix:  Proportion and mix grout ingredients according to 

grout manufacturer's written instructions. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas indicated to receive paving, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance. 

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

3.2 PREPARATION 

A. Remove substances from concrete substrates that could impair mortar bond, including curing 

and sealing compounds, form oil, and laitance. 

B. Clean concrete substrates to remove dirt, dust, debris, and loose particles. 

3.3 INSTALLATION, GENERAL 

A. Do not use unit pavers with chips, cracks, voids, discolorations, and other defects that might be 

visible in finished work. 

B. Mix pavers from several pallets or cubes, as they are placed, to produce uniform blend of colors 

and textures. 
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C. Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp, unchipped 

edges.  Cut units to provide pattern indicated and to fit adjoining work neatly.  Use full units 

without cutting where possible.  Hammer cutting is not acceptable. 

D. Exercise care in handling coated brick pavers to prevent coated surfaces from contacting backs 

or edges of other units.  Remove coating from bonding surfaces before setting brick. 

E. Joint Pattern:  Herringbone, match and continue existing unit paver joint pattern. 

F. Tolerances:  Do not exceed 1/32-inch (0.8-mm) unit-to-unit offset from flush (lippage) nor 1/8 

inch in 10 feet (3 mm in 3 m) from level, or indicated slope, for finished surface of paving. 

G. Expansion and Control Joints:  Provide for sealant-filled joints at locations and of widths 

indicated.  Provide foam filler as backing for sealant-filled joints, unless otherwise indicated; 

where unfilled joints are indicated, provide temporary filler until paver installation is complete.  

Install joint filler before setting pavers.  Sealant materials and installation are specified in 

Division 7 Section "Joint Sealants." 

3.4 MORTAR SETTING-BED APPLICATIONS 

A. Saturate concrete subbase with clean water several hours before placing setting bed.  Remove 

surface water about one hour before placing setting bed. 

B. Apply mortar-bed bond coat over surface of concrete subbase about 15 minutes before placing 

setting bed.  Limit area of bond coat to avoid its drying out before placing setting bed.  Do not 

exceed 1/16-inch (1.6-mm) thickness for bond coat. 

C. Apply mortar bed over bond coat immediately after applying bond coat.  Spread and screed 

setting bed to uniform thickness at subgrade elevations required for accurate setting of pavers to 

finished grades indicated. 

D. Mix and place only that amount of mortar bed that can be covered with pavers before initial set.  

Cut back, bevel edge, remove, and discard setting-bed material that has reached initial set 

before placing pavers. 

E. Wet brick pavers before laying if the initial rate of absorption exceeds 30 g/30 sq. in. (30 g/194 

sq. cm) per minute when tested per ASTM C 67.  Allow units to absorb water so they are damp 

but not wet at time of laying. 

F. Place pavers before initial set of cement occurs.  Immediately before placing pavers on setting 

bed, apply uniform 1/16-inch- (1.5-mm-) thick, slurry bond coat to bed or to back of each paver 

with a flat trowel. 

G. Tamp or beat pavers with a wooden block or rubber mallet to obtain full contact with setting 

bed and to bring finished surfaces within indicated tolerances.  Set each paver in a single 

operation before initial set of mortar; do not return to areas already set or disturb pavers for 

purposes of realigning finished surfaces or adjusting joints. 
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H. Spaced Joint Widths:  Provide 3/8-inch (10-mm) nominal joint width with variations not 

exceeding plus or minus 1/16 inch (1.5 mm). 

I. Grout joints as soon as possible after initial set of setting bed. 

1. Force grout into joints, taking care not to smear grout on adjoining surfaces. 

2. Clean pavers as grouting progresses by dry brushing or rubbing with dry burlap to 

remove smears before tooling joints. 

3. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than 

joint thickness, unless otherwise indicated. 

4. If tooling squeezes grout from joints, remove excess grout and smears by dry brushing or 

rubbing with dry burlap and tool joints again to produce a uniform appearance. 

J. Cure grout by maintaining in a damp condition for seven days, unless otherwise recommended 

by grout or liquid-latex manufacturer. 

3.5 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace unit pavers that are loose, chipped, broken, stained, or otherwise damaged 

or that do not match adjoining units.  Provide new units to match adjoining units and install in 

same manner as original units, with same joint treatment and with no evidence of replacement. 

B. Pointing:  During tooling of joints, enlarge voids or holes and completely fill with grout.  Point 

up joints at sealant joints to provide a neat, uniform appearance, properly prepared for sealant 

application. 

C. Cleaning:  Remove excess grout from exposed paver surfaces; wash and scrub clean. 

1. Remove temporary protective coating from brick pavers as recommended by protective 

coating manufacturer and as acceptable to unit paver and grout manufacturer.  Trap and 

remove coating to prevent it from clogging drains. 

END OF SECTION 
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SECTION 32 17 13 

 

PARKING BUMPERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Installation of precast concrete Parking Bumpers 

1.2 STANDARDS 

A. The Parking Bumpers specified in this section shall be comprised of materials complying 

with the following sections of the Delaware Department of Transportation Standard 

Specifications for Road and Bridge Construction, latest revision (hereinafter referred to as 

the “Standard Specifications”). 

 

1. Section 612.2.A.1.a : Precast Concrete 

2. Section 1037: Embedded Reinforcement and Hardware 

1.3 ACTION SUBMITTALS 

A. Manufacturer’s Details/Specifications : 

PART 2 - PRODUCTS 

2.1 Precast Parking Bumpers 

 

A. Bumpers shall be made of 5,000 psi precast concrete, reinforced with two #3 bars as noted in 

the details. 

1. Parking Bumpers shall be 6 feet wide, and shall incorporate drainage openings as noted 

in the details. 

2. Parking Bumpers shall be drilled or sleeved to allow installation of pins for attachment to 

the asphalt surface. 
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PART 3 - EXECUTION 

3.1 GENERAL 

 

A. Parking Bumpers shall be placed three feet from the end of the parking space, laterally centered 

within the parking space. 

B. Parking Bumpers shall be pinned to the asphalt with #3 bars no less than 18” long, driven into the 

asphalt surface such that the top of bar is approximately one half inch below the surface of the 

Parking Bumper.  

END OF SECTION 
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