
 

 

RFB #OC002-21 

SNOW REMOVAL EQUIPMENT STORAGE 

BUILDING PROJECT 
 

VOLUME 2 OF 2 
 

CONTRACT DOCUMENTS 

FOR THE CONSTRUCTION OF 

SNOW REMOVAL EQUIPMENT STORAGE BUILDING PROJECT 

AT ORANGE COUNTY AIRPORT (MGJ) 

MONTGOMERY, NEW YORK 
 

GENERAL CONTRACT  

FAA AIP No.: 3-36-0059-043-2019 (Design) 

NYSDOT PIN.: 8903.56 

 
OWNER: 

EDWARD MAGRYTA 

DIRECTOR OF AVIATION – ORANGE COUNTY AIRPORT 

500 DUNN ROAD 

MONTGOMERY, NEW YORK 12549 

(845) 457-4926  

 

ENGINEER: 

JEFFREY D. PALIN P.E., LEED-AP 

C&S ENGINEERS, INC. 

499 COL. EILEEN COLLINS BOULEVARD 

SYRACUSE, NY 13212 

(315) -455-2000 

RE-BID DOCUMENTS 

JANUARY, 2021 

  



 

 

 CAST-IN-PLACE CONCRETE 033000 - 1 

 

SECTION 033000 - CAST-IN-PLACE CONCRETE 

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 cast-in-place concrete, including formwork, reinforcement, concrete materials, 

mixture design, placement procedures, and finishes. 

B. Related Requirements: 

1. Section 014100 “Special Inspection and Testing” 

2. Section 051200 “Structural Steel Framing” 

3. Section 133419 “Metal Building Systems” 

4. Section 312000 "Earth Moving" 

5. Division 32 Sections for non-building-related concrete pavements and walks. 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of the 

following: blended hydraulic cement, fly ash, slag cement and other pozzolans; materials 

subject to compliance with requirements. 

B. W/C Ratio: The ratio by weight of water to cementitious materials. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when 

characteristics of materials, Project conditions, weather, test results, or other circumstances 

warrant adjustments. Mix designs submitted for review shall be less than one year old and shall 

be representative of the concrete materials currently being used. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

C. Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, and 

placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 

diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing, 

and supports for concrete reinforcement. 
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1. Reproduction of contract drawings for use as shop drawings is not permitted. 

2. Submit erection drawings in Portable Document Format (PDF) to plot a minimum size of 

22 inches by 34 inches. Contractor is responsible for making hard copies of reviewed 

shop drawings and distributing them to subcontractors. 

3. Structural AutoCAD drawing files and/or Revit Structure model files will be available for 

a nominal processing fee. 

D. Construction Joint Layout:  Indicate, by marked up drawing, proposed construction joints 

required to construct the structure. 

1. Location of construction joints is subject to approval of the Structural Engineer of 

Record. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and testing agency. 

B. Material Certificates: For each of the following, signed by manufacturers: 

1. Cementitious materials. 

2. Admixtures. 

3. Form materials and form-release agents. 

4. Steel reinforcement and accessories. 

5. Waterstops. 

6. Curing materials. 

7. Adhesives. 

8. Vapor barriers. 

9. Grout. 

10. Semirigid joint filler. 

11. Joint-filler strips. 

12. Repair materials . 

13. Liquid floor hardener. 

14. Evaporation retarder. 

15. Sealing Materials. 

16. Post-installed concrete anchors. 

C. Material Test Reports: For the following, from a qualified testing agency: 

1. Aggregates: Include service record data indicating absence of deleterious expansion of 

concrete due to alkali aggregate reactivity. 

D. Minutes of preinstallation conference. 

1.6 QUALITY ASSURANCE 

A. Special Inspections: See Section 014100 - “Special Inspection and Testing” for a description of 

the special inspection and testing to be paid for by the Owner and for the extent of the 

Contractor’s responsibilities with regard to the Special Inspection and Testing program. 
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B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete 

products and that complies with ASTM C 94 requirements for production facilities and 

equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 

Production Facilities." 

C. Testing Agency Qualifications: An independent agency, acceptable to authorities having 

jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 

Technician, Grade 1, according to ACI CP-1 or an equivalent certification program. 

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 

Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency 

laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician, 

Grade II. 

D. Source Limitations: Obtain each type or class of cementitious material of the same brand from 

the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from 

single source from single manufacturer. 

F. ACI Publications:  Comply with the following unless modified by requirements in the Contract 

Documents: 

 

1. ACI 301, "Specifications for Structural Concrete."  

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

3. ACI 318, “Building Code Requirements for Structural Concrete,” 2005. 

G. Reference Standards: 

1. Concrete Reinforcing Steel Institute (CRSI) “Manual of Standard Practice,” 2009.  

2. International Building Code, 2012. 

H. Concrete Testing Service:  Engage a qualified independent testing agency to perform material 

evaluation tests and to design concrete mixtures. 

I. Preinstallation Conference:  Conduct conference at Project site. 

1. A minimum of two weeks prior to concrete placement, review concrete design mixture 

and examine procedures for ensuring quality of concrete materials.  Convene a 

preconstruction meeting with the Owner’s representative, Contractor’s Superintendent, 

Contractor’s concrete supplier, flatwork installer, architectural concrete subcontractor, 

Special Inspector, testing laboratory, and the Architect and Engineer to review 

procedures to be used to place, protect, cure, and finish the concrete components in the 

project. 

2. Review special inspection and testing and inspecting agency procedures for field quality 

control, concrete mixes, concrete finishes and finishing, cold- and hot-weather concreting 

procedures, curing procedures, construction contraction and isolation joints, and 

joint-filler strips, semirigid joint fillers, forms and form removal limitations, shoring and 

reshoring procedures, vapor-retarder installation, anchor rod and anchorage device 
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installation tolerances, steel reinforcement installation, floor and slab flatness and 

levelness measurement, concrete repair procedures, and concrete protection.  

1.7 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction 

testing on concrete mixtures. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and 

damage.  

B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other 

contaminants. 

1.9 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from 

physical damage or reduced strength that could be caused by frost, freezing actions, or low 

temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F for three 

successive days, maintain delivered concrete mixture temperature within the temperature 

range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on 

frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in mixture designs. 

B. Hot-Weather Placement: Comply with ACI 301 and as follows: 

1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing 

water or chopped ice may be used to control temperature, provided water equivalent of 

ice is calculated to total amount of mixing water. Using liquid nitrogen to cool concrete is 

Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 

subgrade uniformly moist without standing water, soft spots, or dry areas. 

C. Protection of Footings Against Freezing: Cover completed work at footing level with sufficient 

temporary or permanent cover as required to protect footings and adjacent subgrade against 

possibility of freezing; maintain cover for time period as necessary. 

D. Protection of Slab Subgrade Against Heaving: Sequence work, provide temporary heat, or 

provide sufficient cover as required to prevent subgrade under slabs on grade from heaving or 

settling due to freezing. 
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PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and 

smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints. 

1. Plywood, metal, or other approved panel materials. 

2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, 

and as follows: 

a. High-density overlay, Class 1 or better. 

b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge 

sealed. 

c. Structural 1, B-B or better; mill oiled and edge sealed. 

d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed. 

3. Overlaid Finish birch plywood. 

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. 

Provide lumber dressed on at least two edges and one side for tight fit. 

C. Form Joint Tape: Compressible foam tape; pressure sensitive; AAMA 800, 

"Specification 810.1, Expanded Cellular Glazing Tape"; minimum 1/4 inch thick. 

D. Form Joint Sealant: Elastomeric sealant complying with ASTM C 920, Type M or Type S, 

Grade NS, that adheres to form joint substrates. 

E. Sealer: Penetrating, clear, polyurethane wood form sealer formulated to reduce absorption of 

bleed water and prevent migration of set-retarding chemicals from wood. 

F. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. 

Provide lumber dressed on at least two edges and one side for tight fit. 

G. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 

H. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 

I. Form-Release Agent: Commercially formulated form-release agent that does not bond with, 

stain, or adversely affect concrete surfaces and does not impair subsequent treatments of 

concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

J. Surface Retarder: Chemical liquid set retarder, for application on form-facing materials, capable 

of temporarily delaying final hardening of newly placed concrete surface to depth of reveal 

specified. 

K. Form Ties:   
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1. Factory-fabricated, adjustable length, removable or snap-off metal or 

glass-fiber-reinforced plastic form ties designed to resist lateral pressure of fresh concrete 

on forms and to prevent spalling of concrete on removal. 

2. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of 

exposed concrete surface. 

3. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in 

concrete surface. 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615, Grade 60, deformed. 

B. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064, plain, fabricated from as-drawn steel 

wire into flat sheets. 

C. Plain-Steel Wire: ASTM A 1064, as drawn. 

2.3 REINFORCEMENT ACCESSORIES 

A. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 

reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports from steel 

wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater 

compressive strength than concrete and as follows: 

1. For concrete surfaces exposed to view, where legs of wire bar supports contact forms, use 

CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports. 

2.4 CONCRETE MATERIALS 

A. Source Limitations: Obtain each type or class of cementitious material of the same brand from 

the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from 

single source from single manufacturer. 

B. Cementitious Materials: 

1. Portland Cement: ASTM C 150, Type I/II. 

2. Fly Ash: ASTM C 618, Class F or C, with loss on ignition less than 6 percent. 

3. Slag Cement: ASTM C 989, Grade 100 or 120. 

4. Blended Hydraulic Cement: ASTM C 595. 

C. Normal-Weight Aggregates: ASTM C 33, Class 3S coarse aggregate or better, graded. Provide 

aggregates from a single source with documented service record data of at least 10 years' 

satisfactory service in similar applications and service conditions using similar aggregates and 

cementitious materials. Maximum aggregate size shall not be larger than one-fifth of the 

narrowest dimension between sides of forms, one-third of the depth of slabs, nor three-fourths 

of the minimum clear spacing between individual reinforcing bars or bundles of bars. Coarse 

aggregate to be crushed without whole, uncrushed gravel. 
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1. Fine Aggregate: Natural sand or stone screenings, free of materials with deleterious 

reactivity to alkali in cement. 

D. Air-Entraining Admixture: ASTM C 260. 

E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and 

that do not contribute water-soluble chloride ions exceeding those permitted in hardened 

concrete. Do not use calcium chloride or admixtures containing calcium chloride. 

1. Water-Reducing Admixture: ASTM C 494, Type A. 

2. Retarding Admixture: ASTM C 494, Type B. 

3. Water-Reducing and Retarding Admixture: ASTM C 494, Type D. 

4. High-Range, Water-Reducing Admixture: ASTM C 494, Type F. 

5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494, Type G. 

6. Plasticizing and Retarding Admixture: ASTM C 1017, Type II. 

F. Water: ASTM C 94 and potable. 

2.5 FIBER REINFORCEMENT 

A. Synthetic Micro-Fiber:  Fibrillated polypropylene micro-fibers engineered and designed for use 

in concrete, complying with ASTM C 1116, Type III, 3/4 inches long.  

1. Introduce fibers at concrete batch plant with coarse and fine aggregate or at site in ready-

mix concrete trucks prior to final on-site mixing of at least ten minutes. 

2. Add fibers at a rate of 1.5 pounds per cubic yard of concrete. Maintain maximum 

water/cement ratio without adding additional water to compensate for any apparent loss 

of workability. 

3. Provide fiber reinforcement in all flatwork. 

2.6 WATERSTOPS 

A. Flexible PVC Waterstops:  CE CRD-C 572, with factory-installed metal eyelets, for embedding 

in concrete to prevent passage of fluids through joints.  Factory fabricate corners, intersections, 

and directional changes. Size to suit joints. 

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. Wirestop by Paul Murphy Plastics Co. 

b. The Burke Co. 

c. W.R. Meadows. 

B. See Structural Drawings for location of and type of waterstops. 
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2.7 CURING MATERIALS 

A. Evaporation Retarder: VOC-compliant, waterborne, monomolecular film forming, 

manufactured for application to fresh concrete. 

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 

approximately 9 oz./sq. yd. when dry. 

1. As an alternative to burlap cloth, ASTM C171-compliant, single-use, continuous-contact, 

moisture curing blankets, may be used. Acceptable products include: 

 

a. UltraCure by McTech Group 

1) Use UltraCure NCF for interior conditions. 

2) Use UltraCure SUN for exterior conditions. 

 

C. Water: Potable. 

2.8 VAPOR BARRIER 

A. Provide vapor barrier under slabs on grade that conforms to ASTM E1745, Class A, B, or C, 

placed over prepared base. Membrane shall have a water-vapor permeance rate no greater than 

0.012 perms when tested in accordance with ASTM E154, Section 7. Vapor barrier shall be at 

least 10 mils thick in accordance with ACI 302.1 R-96. 

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

offering products which may be incorporated in the work include, but are not limited to, 

the following: 

 

a. Stego Wrap (15 mil) Vapor Barrier by Stego Industries LLC. 

b. Perminator (15 mil) by W. R. Meadows, Inc. 

c. RMB 400 Geomembrane (15 mil) by Carlisle Coatings & Waterproofing 

2.9 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic 

aggregate grout, non-corrosive and non-staining, mixed with water to consistency suitable for 

application and a 30-minute working time. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the work include, but are not limited to, the following: 

a. "Masterflow 713 Plus," BASF Building Systems 

b. "Five Star Grout"; U.S. Grout Corp. 

c. “CG-86,” W.R. Meadows 
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2.10 EPOXY GROUT FOR DOWEL EMBEDMENT IN CONCRETE 

A. Two component, 100 percent solids, moisture tolerant structural epoxy adhesive conforming 

with ASTM C881. 

1. Available Products: Subject to compliance with requirements, products which may be 

incorporated in the work include, but are not limited to, the following: 

 

a. “Sikadur 32 Hi-Mod,” Sika Corporation 

b. “Epo-Grip,” Sonneborn Chemrex Inc. 

c. “Euco #452 Epoxy System,” Euclid Chemical Co. 

2.11 EXPANSION ANCHOR FOR ANCHORAGE TO CONCRETE 

A. Steel stud type, sized as shown, complying with ASTM A510, zinc plated in accordance with 

ASTM B633. 

 

1. Available Products: Subject to compliance with requirements, products which may be 

incorporated in the work include, but are not limited to, the following: 

 

a. “Kwik Bolt 3,” Hilti Corp. 

b. “Power-Stud,” Powers Fasteners 

c. “Red-Head Expansion Bolt,” ITW Ramset/Red-Head Co. 

2.12 ADHESIVE ANCHOR 

A. Adhesive anchor for anchorage to concrete or concrete masonry: 

 

1. Available Products: Subject to compliance with requirements, products which may be 

incorporated in the work include, but are not limited to, the following: 

 

a. “HIT System,” Hilti Corp. 

b. “AC100 Gold,” Powers Fasteners 

c. “Epcon System,” ITW Ramset/Red-Head Co. 

2.13 LIQUID FLOOR HARDENER 

A. Penetrating Liquid Floor Hardener for Interior Flatwork:  VOC-compliant, clear, chemically 

reactive, waterborne solution of inorganic silicate or siliconate materials and proprietary 

components; odorless; that penetrates, hardens, and densifies concrete surfaces. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Prosoco; Consolideck LS. 

b. Euclid Chemical Company (The); Euco Diamond Hard. 

c. L&M Construction Chemicals; Seal Hard. 
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2.14 SEALING MATERIALS 

A. Concrete Sealer for Interior Flatwork: VOC-compliant, clear, penetrating, silane-based, solution 

which will not discolor or alter the appearance of concrete. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

 

a. Prosoco; Consolideck SLX100 Water & Oil Repellent. 

b. Euclid Chemical Company (The); UltraGuard. 

c. L&M Construction Chemicals; PetroTex. 

B. Concrete Sealer for Exterior Flatwork at Building Entrances: VOC-compliant, clear, 

penetrating, silane-based, solution which will not discolor or alter the appearance of concrete. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

 

a. BASF; Hydrozo 100 

b. Euclid Chemical Company (The); Baracade Silane 100 

c. ChemMasters; Aquanil Plus 100 

d. Dayton Superior; Weather Worker S-100 (J-29-A) 

e. Prosoco; Sure Klean Weather Seal SL100 

 

2.15 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber. 

B. Polystyrene foam expansion joint material shall be ½" thickness and used around bollards. Hold 

down, or cut back and apply joint sealant. 

C. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a 

Type A shore durometer hardness of 80 according to ASTM D 2240. 

2.16 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 

laboratory trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting proposed mixture 

designs based on laboratory trial mixtures. 

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than 

Portland cement in concrete as follows: 

1. Fly Ash: 20 percent. 

2. Combined Fly Ash and Pozzolan: 20 percent. 

3. Slag Cement: 40 percent. 
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4. Combined Fly Ash or Pozzolan and Slag Cement: 50 percent Portland cement minimum, 

with fly ash or pozzolan not exceeding 20 percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of 

cement. 

D. Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing admixture in concrete, as required, for placement and workability. 

2. Use water-reducing and -retarding admixture when required by high temperatures, low 

humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial 

slabs and parking structure slabs, concrete required to be watertight, and concrete with a 

w/c ratio below 0.50. 

4. Use air-entraining admixture in exterior exposed concrete and concrete exposed to 

freezing temperatures during construction. See “Concrete Mixtures for Building 

Elements” paragraph for air content requirements. 

5. At Contractor’s option, a strength-accelerating admixture may be used to assist in 

complying with cold-weather concreting procedures. 

2.17 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Footings, Foundation Walls, Piers: Normal-weight concrete. 

1. Minimum Compressive Strength: 4000 psi at 28 days. 

2. Maximum W/C Ratio: 0.50. 

3. Slump Limit: 4 inches, plus or minus 1 inch. 

4. Maximum Aggregate Size: 1.5 inches. 

5. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 

nominal maximum aggregate size. 

B. Interior Slab on Grade at Vehicle Storage Building: Normal-weight concrete. 

1. Minimum Compressive Strength: 4500 psi at 28 days. 

2. Maximum W/C Ratio: 0.45. 

3. Maximum Aggregate Size: 1.5 inches. 

4. Slump Limit: 4 inches, plus or minus 1 inch. 

C. Interior Slab on Grade at Connector Link: Normal-weight concrete. 

1. Minimum Compressive Strength: 4000 psi at 28 days. 

2. Maximum W/C Ratio: 0.50. 

3. Maximum Aggregate Size: 1.5 inches. 

4. Slump Limit: 4 inches, plus or minus 1 inch. 

D. Exterior Slabs on Grade at Building Entrances: Normal-weight concrete. 

1. Minimum Compressive Strength: 5000 psi at 28 days. 

2. Maximum W/C Ratio: 0.40. 

3. Maximum Aggregate Size: 1.5 inches. 
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4. Slump Limit: 4 inches, plus or minus 1 inch. 

5. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 

nominal maximum aggregate size. 

2.18 OTHER REQUIREMENTS 

A. Shrinkage Control: Provide a concrete mix that minimizes shrinkage. 

1. Aggregate Size: Provide the largest size of aggregates practical within the gradation 

limits referenced above. 

2. Provide a blended gradation to minimize the cementitious content. 

B. Adjustment to Concrete Mixes:  Mix design adjustments may be requested by Contractor when 

characteristics of materials, job conditions, weather, test results, or other circumstances warrant 

at no additional cost to Owner and as accepted by the Structural Engineer of Record. Laboratory 

test data for revised mix design and strength results must be submitted to and accepted by the 

Structural Engineer of Record before using in work. 

C. Slump Limits:  Proportion and design mixes to result in concrete slump at point of placement as 

indicated in table above. 

1. Note:  The slumps above are intended for concrete prior to the addition of any water 

reducing admixture. Concrete containing water reducing admixtures may have slumps 

higher than shown above. 

2.19 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.20 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 

ASTM C 94 and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 

1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 

delivery time to 60 minutes. 

2. Remove excess water and debris from trucks before batching. Account for wash water 

remaining in truck, per ASTM C94, in measurement of water per batch or completely 

empty truck drum of wash water prior to adding batch materials to truck. 
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PART 3 - EXECUTION 

3.1 FORMWORK INSTALLATION 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301 (ACI 301M), to 

support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, 

until structure can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 

elevation, and position indicated, within tolerance limits of ACI 117 (ACI 117M). 

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows: 

1. Class A, 1/8 inch for smooth-formed finished surfaces. 

2. Class B, 1/4 inch for rough-formed finished surfaces. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Construct forms for easy removal without hammering or prying against concrete surfaces. 

Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. Provide 

top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 

2. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 

elevations and slopes in finished concrete surfaces. Provide and secure units to support screed 

strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 

is inaccessible. Close openings with panels tightly fitted to forms and securely braced to prevent 

loss of concrete mortar. Locate temporary openings in forms at inconspicuous locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 

required in the Work. Determine sizes and locations from trades providing such items. 

J. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and 

other debris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 

maintain proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 

instructions, before placing reinforcement. 
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3.2 EMBEDDED ITEM INSTALLATION 

A. Place and secure anchorage devices and other embedded items required for adjoining work that 

is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 

1. Install anchor rods, accurately located, to elevations required and complying with 

tolerances in Section 7.5 of AISC 303. 

B. Edge Forms and Screed Strips for Slabs: Set edge forms or bulkheads and intermediate screed 

strips for slabs to obtain required elevations and contours in finished slab surface.  Provide and 

secure units sufficiently strong to support types of screed strips by use of strike-off templates or 

accepted compacting type screeds. 

3.3 REMOVING AND REUSING FORMS 

A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does 

not support weight of concrete may be removed after cumulatively curing at not less than 50 

deg F (10 deg C) for 24 hours after placing concrete. Concrete has to be hard enough to not be 

damaged by form-removal operations, and curing and protection operations need to be 

maintained. 

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that support 

weight of concrete in place until concrete has achieved at least 70 percent of its 28-day 

design compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms without 

loosening or disturbing shores. 

B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or 

otherwise damaged form-facing material are not acceptable for exposed surfaces. Apply new 

form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints. 

Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete surfaces 

unless approved by Architect. 

3.4 VAPOR-RETARDER INSTALLATION 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to 

ASTM E 1643 and manufacturer's written instructions. 

1. Lap joints 6 inches and seal with manufacturer's recommended tape. 

3.5 STEEL REINFORCEMENT INSTALLATION 

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 

supporting reinforcement. 
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B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 

reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement. Locate and 

support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld 

crossing reinforcing bars. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to 

minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset 

laps of adjoining sheet widths to prevent continuous laps in each direction.  Lace overlaps with 

wire. Flip mesh sheets and nest wires in thin concrete to prevent stacking mesh at corners of 

sheets. 

3.6 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations 

indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement. Continue reinforcement across 

construction joints unless otherwise indicated. Do not continue reinforcement through 

sides of strip placements of floors and slabs. 

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete. 

3. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset 

joints in girders a minimum distance of twice the beam width from a beam-girder 

intersection. 

4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and 

girders and at the top of footings or floor slabs. 

5. The maximum length of any section of slab placed monolithically, without formed 

construction joints or metal shear key bulkheads, shall be 75 feet in any direction.  Locate 

joints beside piers integral with walls, near corners, and in concealed locations where 

possible. 

6. Cast fresh concrete against hardened concrete only after hardened concrete has been 

wetted to the saturated-surface-dry condition. 

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning 

concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-

fourth of concrete thickness as follows: 

1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing 

each edge of joint to a radius of 1/8 inch. Repeat grooving of contraction joints after 

applying surface finishes. Eliminate groover tool marks on concrete surfaces. 

2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof 

abrasive or diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete when cutting 

action does not tear, abrade, or otherwise damage surface and before concrete develops 

random contraction cracks. Complete sawing within 12 hours after placement. If an 
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alternate method, timing, or depth is proposed for saw cutting, submit detailed procedure 

plans for review and acceptance. 

3. At the Contractor’s option, form contraction joints in unexposed floor slabs by saw cuts 

using the “Soff-Cut System” during the initial set stage at each joint location as soon as 

the slab will support the weight of saw and operator without disturbing the finish. Cut 

depth not less than the largest size aggregate with a 1-inch minimum. Protect cross cuts 

with Soff-Cut Joint Protector. 

4. If joint pattern is not shown on drawings, space contraction joints in evenly spaced grid 

patterns as follows: 

 

a. Slabs reinforced with bars: maximum 20 foot by 20 foot grid. 

b. Slabs unreinforced or containing fibers: maximum 12 foot by 12 foot grid. 

5. In areas to be covered with finish floor materials, fill all joints with 1:1 sand cement grout 

and trowel smooth. After grout has cured, grind surface flush with adjoining surfaces. 

6. In areas where slab is exposed, provide joint sealant. Joint sealant material is specified in 

Division 7. 

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab 

junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 

other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 

concrete surface unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below 

finished concrete surface where joint sealants, specified in Section 079200 "Joint 

Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is 

required, lace or clip sections together. 

E. Contraction (Control) Joints in Walls: Construct contraction joints per detail on structural 

drawings. Locate joints at a 30-foot maximum spacing. Coordinate with veneer expansion joints  

where possible. 

F. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate 

or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint. 

3.7 WATERSTOP INSTALLATION 

A. Flexible Waterstops: Install in construction joints and at other joints indicated to form a 

continuous diaphragm. Install in longest lengths practicable. Support and protect exposed 

waterstops during progress of the Work. Field fabricate joints in waterstops according to 

manufacturer's written instructions. 

3.8 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 

items is complete and that required inspections are completed. 
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B. Do not add water to concrete during delivery, at Project site, or during placement unless 

approved by Architect. 

C. Before test sampling and placing concrete, water may be added at Project site, subject to 

limitations of ACI 301. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to 

mixture. 

D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 

concrete is placed on concrete that has hardened enough to cause seams or planes of weakness. 

If a section cannot be placed continuously, provide construction joints as indicated. Deposit 

concrete to avoid segregation. 

1. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures 

and in a manner to avoid inclined construction joints. 

Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 

E. Prior approval by the Engineer shall be obtained if minimal vibration is required for proper 

consolidation due to congested reinforcement or space restrictions.  

 

1. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators 

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 

inches into preceding layer. Do not insert vibrators into lower layers of concrete that have 

begun to lose plasticity. At each insertion, limit duration of vibration to time necessary to 

consolidate concrete and complete embedment of reinforcement and other embedded 

items without causing mixture constituents to segregate. 

F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 

construction joints, until placement of a panel or section is complete. 

1. Use special precautions in placement of concrete slabs on metal deck and ground to 

prevent excessive shrinkage, cracking, and slab curl. Slump limitations, timing of 

concrete placement with regard to atmospheric conditions, and curing are several but not 

necessarily all of the requirements that shall be met. If curling and/or shrinkage cracks 

should develop, the contractor shall correct the condition, including grinding, at his own 

expense. 

2. Consolidate concrete during placement operations so concrete is thoroughly worked 

around reinforcement and other embedded items and into corners. 

3. Maintain reinforcement in position on chairs during concrete placement. 

4. Screed slab surfaces with a straightedge and strike off to correct elevations. 

5. Slope surfaces uniformly to drains where required. 

6. Begin initial floating using bull floats or darbies to form a uniform and open-textured 

surface plane, before excess bleedwater appears on the surface. Do not further disturb 

slab surfaces before starting finishing operations. 

7. Place sloped slabs beginning at the lowest elevation and proceed to the highest elevation. 

G. Cold-Weather Placement:  Protect concrete work from physical damage or reduced strength 

which could be caused by frost, freezing actions, or low temperatures. Work shall conform to all 

requirements of ACI 306.1, Standard Specification for Cold Weather Concreting, published by 
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the American Concrete Institute, Farmington Hills, MI 48333, except as modified by the 

requirements of these Contract Documents. 

1. When air temperature has fallen to or is expected to fall below 40 degrees Fahrenheit, 

uniformly heat water and aggregates before mixing to obtain a concrete mixture 

temperature of not less than 50 degrees Fahrenheit, and not more than 80 degrees 

Fahrenheit at point of placement. 

2. Use only materials that are not frozen and do not contain ice or snow. Place concrete on 

unfrozen subgrade or on subgrade containing unfrozen materials. 

3. Calcium chloride, salt, and other materials containing antifreeze agents or chemical 

accelerators are not permitted unless otherwise accepted in mix designs. 

H. Hot-Weather Placement:  Comply with ACI 301 and as follows: 

1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing 

water or chopped ice may be used to control temperature, provided water equivalent of 

ice is calculated to total amount of mixing water.  Using liquid nitrogen to cool concrete 

is Contractor's option. 

2. Cover reinforcing steel with water-soaked burlap if it becomes too hot so that steel 

temperature will not exceed the ambient air temperature immediately before embedment 

in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 

subgrade uniformly moist without standing water, soft spots, or dry areas. 

3.9 FINISHING FORMED SURFACES 

A. General: Remove all ties and patch holes, including those below grade. All exposed to view 

concrete to conform to Architectural concrete per ACI 301 and have a pleasing appearance with 

minimal color and texture variations and minimal surface defects when viewed at a distance of 

20 feet. 

B. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes 

and defects repaired and patched. Remove fins and other projections that exceed specified limits 

on formed-surface irregularities. 

1. Apply to concrete surfaces not exposed to public view. 

C. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in 

an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and 

defects. Remove fins and other projections that exceed specified limits on formed-surface 

irregularities. 

1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or to be 

covered with a coating or covering material applied directly to the concrete. 

D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 

adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 

formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 

unformed surfaces unless otherwise indicated. 
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3.10 FINISHING OF FLOORS AND SLABS 

A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and 

finishing operations for concrete surfaces. Do not wet concrete surfaces. Bleed water may be 

delayed in slabs containing fly ash or granulated ground blast furnace slag. Notify floor 

finishers of all concrete slabs containing fly ash or granulated ground blast furnace slag.  

B. Scratch Finish: While still plastic, texture concrete surface that has been screeded and bull-

floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch 

in one direction. 

1. Apply scratch finish to surfaces indicated and to receive concrete floor toppings or to 

receive mortar setting beds for bonded cementitious floor finishes. 

C. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or 

inaccessible to power-driven floats. Restraighten, cut down high spots, and fill low spots. 

Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 

texture. 

1. Apply float finish to surfaces indicated to receive trowel finish and to be covered with 

fluid-applied or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo. 

2. After screeding, consolidating, and leveling concrete slabs, work surface only after it is 

ready for floating. Begin floating when surface water has disappeared or when concrete 

has stiffened sufficiently to permit operations of power-driven floats, or both. Bleed 

water will be retarded in concrete containing fly ash or granulated ground blast furnace 

slag. Begin floating or troweling operation only after bleed water has come to the surface. 

Check and level surface plane to minimum local F number tolerances of FF 19 - FL 13. 

Uniformly slope surfaces to drains. Immediately after leveling, refloat surface to a 

uniform, smooth, granular texture. 

D. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by 

hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of 

trowel marks and uniform in texture and appearance.  Grind smooth any surface defects that 

would telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces indicated, exposed to view, or to be covered with 

resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or 

another thin-film-finish coating system. 

2. After floating, begin first trowel finish operation using a power-driven trowel. Begin final 

troweling when surface produces a ringing sound as trowel is moved over surface. 

Consolidate concrete surface by final hand-troweling operation, free of trowel marks, 

uniform in texture and appearance, and with surface leveled to minimum local F number 

tolerances. Grind smooth surface defects which would telegraph through applied floor 

covering system. 

3. Floor flatness finish tolerance, FF, shall be measured in accordance with ASTM E 1155 

testing procedures, using the F-number system. 

4. Achieve the following tolerances: 

a. Overall floor flatness (Flatness F-number FF) = 35 
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b. Local floor flatness for individual sections shall be FF = 25. Minimum individual 

section boundaries are to be set by the column lines and half column lines or 

construction and contraction joints, whichever is smaller. 

 

5. Any floor section measured at or above both the minimum local FF number shall be 

accepted. 

6. The contractor shall remedy any floor section measuring below either the minimum local 

FF number. Remedial measures require approval by the Structural Engineer of Record. 

7. If the actual overall FF number for the entire random-traffic floor installation measures 

less than its specified value, the contractor shall undertake remedial measures that have 

been approved by the Structural Engineer of Record. 

8. The owner’s testing laboratory and special inspector will perform the testing for the F 

numbers. The contractor will coordinate with the owner’s special inspector for this 

testing. Floor tolerance measurements shall be made within 48 hours after slab 

installation, with results provided to the contractor within 72 hours. Revise locations of 

float finish in subparagraph below to suit Project. 

E. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces where ceramic or quarry 

tile is to be installed by either thickset or thin-set method. While concrete is still plastic, slightly 

scarify surface with a fine broom. 

1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces. 

F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere 

as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 

fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish 

with Architect before application. 

3.11 MISCELLANEOUS CONCRETE ITEM INSTALLATION 

A. Filling In: Fill in holes and openings left in concrete structures after work of other trades is in 

place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-

place construction. Provide other miscellaneous concrete filling indicated or required to 

complete the Work. 

B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still 

green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 

terminations slightly rounded. 

C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations as 

shown on Drawings.  Set anchor bolts for machines and equipment at correct elevations, 

complying with diagrams or templates from manufacturer furnishing machines and equipment. 

D. Grout base plates on foundations as indicated using specified, non-shrink grout. Use non-

metallic grout for exposed conditions unless otherwise indicated. 
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3.12 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather 

protection during curing. 

B. Install structural framing on concrete piers, columns, or walls only after concrete has achieved 

at least 75 percent of its 28-day design compressive strength. 

C. Prevent construction vehicle traffic from traveling on concrete slabs until curing is complete 

and concrete has achieved its 28-day design compressive strength. Scissor lifts and similar 

personnel hoists may be used on slabs only after concrete has achieved at least 75 percent of its 

28-day compressive strength. 

D. Begin curing procedures before concrete surface has dried. Continue curing for not less than 7 

days. Avoid rapid drying at end of final curing period. 

E. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported 

slabs, and other similar surfaces. If forms remain during curing period, moist cure after 

loosening forms. If removing forms before end of curing period, continue curing for remainder 

of curing period. 

F. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 

windy conditions cause moisture loss approaching 0.2 pounds per square foot per hour before 

and during finishing operations. Apply according to manufacturer’s written instructions after 

placing, screeding, and bull floating or darbying concrete, but before float finishing. 

G. Unformed Surfaces (Interior Concrete):  Begin curing immediately after finishing concrete. 

Cure unformed interior surfaces, including floors and slabs, concrete floor toppings, and other 

surfaces. Cure interior concrete according to ACI 308.1, by one or a combination of the 

following methods: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than 7 days with the 

following materials. 

 

a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated, and kept continuously wet.   

 

1) Burlap cloth: Cover concrete surfaces and edges with 12-inch lap over 

adjacent absorptive covers. 

2) Single-use, continuous-contact blankets: Apply and maintain in accordance 

with manufacturer’s written instructions. 

H. Unformed Surfaces (Exterior Concrete):  Begin curing immediately after finishing concrete. 

Cure unformed exterior surfaces, including slabs, sidewalks, ramps, stairs and other surfaces. 

Cure exterior concrete according to ACI 308.1, by application of a curing compound, followed 

immediately by a minimum 7 day moisture cure. 

1. Moisture Curing:  Keep surfaces continuously moist for not less than 7 days with the 



 

 

 CAST-IN-PLACE CONCRETE 033000 - 22 

 

following materials: 

a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated, and kept continuously wet. 

 

1) Burlap cloth: Cover concrete surfaces and edges with 12-inch lap over 

adjacent absorptive covers. 

2) Single-use, continuous-contact blankets: Apply and maintain in accordance 

with manufacturer’s written instructions. 

3.13 LIQUID FLOOR HARDENER 

A. Penetrating Liquid Floor Hardener:  Prepare, apply, and finish penetrating liquid floor treatment 

according to manufacturer's written instructions to interior concrete floors. 

3.14 SEALER 

A. Concrete Sealer: Apply Sealer in accordance with sealer manufacturer’s written application 

instructions. 

1. Apply Sealer to interior concrete floors after application of Penetrating Liquid Floor 

Hardener. 

3.15 JOINT FILLING 

A. In areas to be covered with finish floor materials, fill all joints with 1:1 sand cement grout and 

trowel smooth. After grout has cured, grind surface flush with adjoining surfaces. 

B. In areas where slab is exposed, provide joint sealant. Joint sealant material is specified in 

Division 7. 

C. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least one month. Do not fill joints until 

construction traffic has permanently ceased. 

D. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact 

faces of joints clean and dry. 

E. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed 

joints. Overfill joint and trim joint filler flush with top of joint after hardening. 

3.16 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and 

replace concrete that cannot be repaired and patched to Architect's approval. 
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B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 

parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, 

spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 

stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 

1/2 inch in any dimension to solid concrete. Limit cut depth to 3/4 inch. Make edges of 

cuts perpendicular to concrete surface. Clean, dampen with water, and brush-coat holes 

and voids with bonding agent. Fill and compact with patching mortar before bonding 

agent has dried. Fill form-tie voids with patching mortar or cone plugs secured in place 

with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white Portland cement and 

standard Portland cement so that, when dry, patching mortar matches surrounding color. 

Patch a test area at inconspicuous locations to verify mixture and color match before 

proceeding with patching. Compact mortar in place and strike off slightly higher than 

surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and 

structural performance as determined by Engineer. 

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and 

verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces 

sloped to drain for trueness of slope and smoothness; use a sloped template. 

1. Repair finished surfaces containing defects. Surface defects include spalls, popouts, 

honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that 

penetrate to reinforcement or completely through unreinforced sections regardless of 

width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 

3. Correct localized low areas during or immediately after completing surface finishing 

operations by cutting out low areas and replacing with patching mortar. Finish repaired 

areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to remain exposed with a repair topping. Cut out low 

areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor 

elevations. Prepare, mix, and apply repair topping and primer according to manufacturer's 

written instructions to produce a smooth, uniform, plane, and level surface. 

5. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, 

by cutting out and replacing with fresh concrete. Remove defective areas with clean, 

square cuts and expose steel reinforcement with at least a 3/4-inch clearance all around. 

Dampen concrete surfaces in contact with patching concrete and apply bonding agent. 

Mix patching concrete of same materials and mixture as original concrete, except without 

coarse aggregate. Place, compact, and finish to blend with adjacent finished concrete. 

Cure in same manner as adjacent concrete. 

6. Repair random cracks and single holes 1 inch or less in diameter with patching mortar. 

Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and 

loose particles. Dampen cleaned concrete surfaces and apply bonding agent. Place 

patching mortar before bonding agent has dried. Compact patching mortar and finish to 

match adjacent concrete. Keep patched area continuously moist for at least 72 hours. 
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E. Perform structural repairs of concrete, subject to Engineer's approval, using epoxy adhesive and 

patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Engineer’s 

approval. 

3.17 FIELD QUALITY CONTROL 

A. Correct deficiencies in Work that “Special Inspection and Testing” reports and inspections 

indicate do not comply with the Contract Documents. Costs for correcting Work and any re-

testing that may be necessary shall be at the Contractor’s expense. 

3.18 PROTECTION OF LIQUID FLOOR TREATMENTS 

A. Protect liquid floor treatments from damage and wear during the remainder of construction 

period.  Use protective methods and materials, including temporary covering, recommended in 

writing by liquid floor treatments installer. 

END OF SECTION 033000 



STRUCTURAL STEEL FRAMING 051200 - 1 

  

SECTION 051200 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section Includes: 

1. Structural steel. 

2. Grout. 

B. Related Requirements: 

1. Section 014100 “Special Inspection and Testing” 

2. Section 033000 “Cast-in-Place Concrete” 

1.3 DEFINITIONS 

A. Structural Steel: Elements of the structural frame indicated on Drawings and as described in 

AISC 303, "Code of Standard Practice for Steel Buildings and Bridges." 

1.4 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint 

and coating manufacturers' written recommendations to ensure that shop primers and topcoats 

are compatible with one another. 

B. Coordinate installation of anchorage items to be embedded in or attached to other construction 

without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and 

directions for installation. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Show fabrication of structural-steel components and erection drawings 

showing assembly of components with piece marks clearly noted. 

 

1. Reproduction of Contract Drawings for use as shop drawings is not permitted. Submit 

electronic fabrication shop drawings in Portable Document Format to plot on a minimum 
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size of 22 inches by 34 inches. Contractor is responsible for making hard copies of 

reviewed shop drawings and distributing them to sub-contractors. 

2. Structural AutoCAD drawing files and/or Revit Structure model files will be available for 

a nominal processing fee. 

3. Include details of cuts, connections, splices, camber, holes, and other pertinent data. 

4. Include embedment Drawings. 

5. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, 

and show size, length, and type of each weld. Show backing bars that are to be removed 

and supplemental fillet welds where backing bars are to remain. 

6. Shop paint. 

7. For structural-steel connections indicated to comply with design loads, include structural 

analysis data. 

8. Indicate type, size, and length of bolts, distinguishing between shop and field bolts. 

Identify pretensioned and slip-critical, high-strength bolted connections. 

C. Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs): 

Provide according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for each welded 

joint qualified by testing, including the following: 

1. Power source (constant current or constant voltage). 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and fabricator. 

B. Welding certificates. 

C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, 

certifying that shop primers are compatible with topcoats. 

D. Mill test reports for structural steel, including chemical and physical properties. 

E. Product Test Reports: For the following: 

1. Bolts, nuts, and washers including mechanical properties and chemical analysis. 

2. Direct-tension indicators. 

3. Tension-control, high-strength, bolt-nut-washer assemblies. 

4. Shop primers. 

5. Nonshrink grout. 

F. Survey of existing conditions. 

G. Source quality-control reports. 

H. Field quality-control reports. 

1.7 QUALITY ASSURANCE 

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality 

Certification Program and is designated an AISC-Certified Plant, Category STD. 
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1. Non-AISC certified plants, refer to Section 014100 “Special Inspection and Testing”. 

B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1, "Structural 

Welding Code - Steel." 

C. Comply with applicable provisions of the following specifications and documents: 

1. AISC 303. 

2. AISC 360. 

3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

D. Special Inspections:  See Section 014100 - “Special Inspection and Testing” for a description of 

the special inspections and testing to be paid for by the Owner and for the extent of the 

Contractor’s responsibilities with regard to the Special Inspection and Testing program. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification. Keep steel members off 

ground and spaced by using pallets, dunnage, or other supports and spacers. Protect steel 

members and packaged materials from corrosion and deterioration. 

1. Do not store materials on structure in a manner that might cause distortion, damage, or 

overload to members or supporting structures. Repair or replace damaged materials or 

structures as directed. 

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact. 

1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes 

repackaging and seals containers. 

2. Clean and relubricate bolts and nuts that become dry or rusty before use. 

3. Comply with manufacturers' written recommendations for cleaning and lubricating 

ASTM F 1852 fasteners and for retesting fasteners after lubrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Connections: Provide details of connections required by the Contract Documents to be selected 

or completed by structural-steel fabricator, to withstand loads indicated and comply with other 

information and restrictions indicated. 

1. Select and complete connections using schematic details indicated and AISC 360. 

2. Use Allowable Stress Design; data are given at service-load level. 

2.2 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes and Tees: ASTM A 992. 
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B. Channels, Angles: ASTM A 36. 

C. Plate and Bar: ASTM A 36. 

D. Cold-Formed Hollow Structural Sections: ASTM A 500, Grade B, structural tubing. 

E. Welding Electrodes: Comply with AWS requirements. 

2.3 BOLTS, CONNECTORS, AND ANCHORS 

A. Zinc-Coated High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy-hex steel 

structural bolts; ASTM A 563, Grade C, heavy-hex carbon-steel nuts; and ASTM F 436, 

Type 1, hardened carbon-steel washers; all with hot-dipped zinc coating per ASTM A 153. 

B. Zinc-Coated Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F 1852, 

Type 1, heavy-hex head assemblies consisting of steel structural bolts with splined ends, heavy-

hex carbon-steel nuts, and hardened carbon-steel washers; all with hot-dipped zinc/aluminum  

coating per ASTM F 1136.  

C. Unheaded Anchor Rods: ASTM F 1554, Grade 36. 

1. Configuration: Straight. 

2. Nuts: ASTM A 563 heavy-hex carbon steel. 

3. Plate Washers: ASTM A 36 carbon steel. 

4. Washers: ASTM F 436, Type 1, hardened carbon steel. 

5. Finish: Hot-dipped galvanized per ASTM A 153. 

D. Tie Rods: ASTM A 36. 

1. Nuts: ASTM A 563 heavy-hex carbon steel. 

2. Washers: ASTM F 436, Type 1, hardened carbon steel. 

3. Turnbuckles: Carbon steel with minimum 62,000 lb safe working load. 

4. Finish: Hot-dipped galvanized per ASTM A 153. 

2.4 COATINGS 

A. Galvanizing Repair Paint: ASTM A 780, Standard Practice for Repair of Damaged and 

Uncoated Areas of Hot-Dip Galvanized Coatings. 

2.5 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic 

aggregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable for 

application and a 30-minute working time. 
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2.6 FABRICATION 

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate according 

to AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," and to AISC 360. 

1. Camber structural-steel members where indicated. 

2. Fabricate beams with rolling camber up. 

3. Identify high-strength structural steel according to ASTM A 6 and maintain markings 

until structural steel has been erected. 

4. Mark and match-mark materials for field assembly. 

5. Complete structural-steel assemblies, including welding of units, before starting shop-

priming operations. 

B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible. 

1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1. 

C. Bolt Holes: Cut, drill or punch standard bolt holes perpendicular to metal surfaces. 

D. Finishing: Accurately finish ends of columns and other members transmitting bearing loads. 

E. Holes: Provide holes required for securing other work to structural steel and for other work to 

pass through steel members. 

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes 

or enlarge holes by burning. 

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to 

steel surfaces. 

3. Weld threaded nuts to framing and other specialty items indicated to receive other work. 

2.7 SHOP CONNECTIONS 

A. High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for 

Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint 

specified. 

1. Joint Type: Snug tightened, unless otherwise noted or detailed. 

B. Weld Connections: Comply with AWS D1.1 for tolerances, appearances, welding procedure 

specifications, weld quality, and methods used in correcting welding work. 

1. Assemble and weld built-up sections by methods that maintain true alignment of axes 

without exceeding tolerances in AISC 303 for mill material. 

2.8 GALVANIZING 

A. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to structural steel 

according to ASTM A 123. 
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1. Surface Preparation for Steel Exposed-to-View in Completed Structure: Steel Structures 

Painting Council (SSPC) SP-7 “Brush-Off Blast Cleaning” 

2. Fill vent and drain holes that will be exposed in the finished Work unless they will 

function as weep holes, by plugging with zinc solder and filing off smooth. 

3. Galvanize all steel elements, both interior and exterior. 

2.9 SOURCE QUALITY CONTROL 

A. Correct deficiencies in Work that “Special Inspection and Testing” reports indicate do not 

comply with the Contract Documents. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces 

and locations of anchor rods, bearing plates, and other embedments for compliance with 

requirements. 

1. Prepare a certified survey of existing conditions. Include bearing surfaces, anchor rods, 

bearing plates, and other embedments showing dimensions, locations, angles, and 

elevations. 

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

3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural 

steel secure, plumb, and in alignment against temporary construction loads and loads equal in 

intensity to design loads. Remove temporary supports when permanent structural steel, 

connections, and bracing are in place unless otherwise indicated. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to 

AISC 303 and AISC 360. 

B. Baseplates and Leveling Plates: Clean concrete- and masonry-bearing surfaces of bond-

reducing materials, and roughen surfaces prior to setting plates. Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 

2. Weld plate washers to top of baseplate. 

3. Snug-tighten anchor rods after supported members have been positioned and plumbed. 

Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before 

packing with grout. 
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4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain. 

Neatly finish exposed surfaces; protect grout and allow to cure. Comply with 

manufacturer's written installation instructions for shrinkage-resistant grouts. 

C. Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for 

Steel Buildings and Bridges." 

D. Align and adjust various members that form part of complete frame or structure before 

permanently fastening. Before assembly, clean bearing surfaces and other surfaces that are in 

permanent contact with members. Perform necessary adjustments to compensate for 

discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. 

2. Make allowances for difference between temperature at time of erection and mean 

temperature when structure is completed and in service. 

E. Splice members only where indicated. 

F. Do not use thermal cutting during erection unless approved by Engineer. 

G. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be 

enlarged to admit bolts. 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for 

Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint 

specified. 

1. Joint Type: Snug tightened, unless otherwise noted. 

B. Weld Connections: Comply with AWS D1.1 for tolerances, appearances, welding procedure 

specifications, weld quality, and methods used in correcting welding work. 

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary 

connections, and removal of paint on surfaces adjacent to field welds. 

2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel smooth. 

3. Assemble and weld built-up sections by methods that maintain true alignment of axes 

without exceeding tolerances in AISC 303, "Code of Standard Practice for Steel 

Buildings and Bridges," for mill material. 

3.5 FIELD QUALITY CONTROL 

A. Correct deficiencies in Work that “Special Inspections and Testing” reports and inspections 

indicate do not comply with the Contract Documents. Costs for correcting Work and any 

retesting that may be necessary shall be at the Contractor’s expense. 
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3.6 REPAIRS AND PROTECTION 

A. Protect finishes from damage during construction. 

B. Restore finishes damaged during construction period so that no evidence remains of correction 

work. 

 

1. Galvanized Surfaces: Repair galvanizing to comply with ASTM A 780 

END OF SECTION 051200 
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SECTION 054000 - COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Exterior non-load-bearing wall framing. 

1.2 ACTION SUBMITTALS 

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

B. Shop Drawings: 

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing; 

fabrication; and fastening and anchorage details, including mechanical fasteners. 

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, 

bracing, bridging, splices, accessories, connection details, and attachment to adjoining 

work. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For testing agency. 

B. Welding certificates. 

C. Product test reports. 

D. Research reports. 

1.4 QUALITY ASSURANCE 

A. Product Tests:  Mill certificates or data from a qualified independent testing agency. 

B. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.3/D1.3M, 

"Structural Welding Code - Sheet Steel." 

C. Comply with AISI S230 "Standard for Cold-Formed Steel Framing - Prescriptive Method for 

One and Two Family Dwellings." 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

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

 

1. ClarkWestern Building Systems, Inc. 

2. Design Shapes in Steel. 

3. Dietrich Metal Framing; a Worthington Industries company. 

4. MarinoWARE. 

5. Steel Network, Inc. (The). 

2.2 PERFORMANCE REQUIREMENTS 

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

with AISI S100 and AISI S200. 

2.3 COLD-FORMED STEEL FRAMING, GENERAL 

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

coating weight as follows: 

1. Grade:  As required by structural performance. 

2. Coating:  G60, A60, AZ50, or GF30. 

B. Steel Sheet for Vertical Deflection Clips:  ASTM A 653/A 653M, structural steel, zinc coated, 

of grade and coating as follows: 

1. Grade:  As required by structural performance. 

2. Coating:  G60. 

2.4 EXTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 

with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  0.0428 inch. 

2. Flange Width:  1-3/8 inches. 

B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, 

with unstiffened flanges, and matching minimum base-metal thickness of steel studs. 

C. Vertical Deflection Clips:  Manufacturer's standard head clips, capable of accommodating 

upward and downward vertical displacement of primary structure through positive mechanical 

attachment to stud web. 
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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. ClarkWestern Building Systems, Inc. 

b. Dietrich Metal Framing; a Worthington Industries company. 

c. MarinoWARE. 

d. SCAFCO Corporation. 

e. Steel Network, Inc. (The). 

D. Single Deflection Track:  Manufacturer's single, deep-leg, U-shaped steel track; unpunched, 

with unstiffened flanges, of web depth to contain studs while allowing free vertical movement, 

with flanges designed to support horizontal loads and transfer them to the primary structure. 

E. Double Deflection Tracks:  Manufacturer's double, deep-leg, U-shaped steel tracks, consisting 

of nested inner and outer tracks; unpunched, with unstiffened flanges. 

F. Drift Clips:  Manufacturer's standard bypass or head clips, capable of isolating wall stud from 

upward and downward vertical displacement and lateral drift of primary structure through 

positive mechanical attachment to stud web and structure. 

2.5 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural 

Grade, Type H, metallic coated, of same grade and coating weight used for framing members. 

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

2.6 ANCHORS, CLIPS, AND FASTENERS 

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

ASTM A 123/A 123M. 

B. Anchor Bolts:  ASTM F 1554, Grade 36, threaded carbon-steel hex-headed bolts and carbon-

steel nuts; and flat, hardened-steel washers; zinc coated by hot-dip process according to 

ASTM A 153/A 153M, Class C. 

C. Expansion Anchors:  Fabricated from corrosion-resistant materials, with allowable load or 

strength design capacities calculated according to ICC-ES AC193 and ACI 318 greater than or 

equal to the design load, as determined by testing per ASTM E 488 conducted by a qualified 

testing agency. 

D. Power-Actuated Anchors:  Fastener system of type suitable for application indicated, fabricated 

from corrosion-resistant materials, with allowable load capacities calculated according to ICC-

ES AC70, greater than or equal to the design load, as determined by testing per ASTM E 1190 

conducted by a qualified testing agency. 

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

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

2.7 MISCELLANEOUS MATERIALS 

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

B. Cement Grout:  Portland cement, ASTM C 150, Type I; and clean, natural sand, ASTM C 404.  

Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for 

placement and hydration. 

C. Nonmetallic, Nonshrink Grout:  Premixed, nonmetallic, noncorrosive, nonstaining grout 

containing selected silica sands, portland cement, shrinkage-compensating agents, and 

plasticizing and water-reducing agents, complying with ASTM C 1107/C 1107M, with fluid 

consistency and 30-minute working time. 

D. Shims:  Load bearing, high-density multimonomer plastic, and nonleaching; or of cold-formed 

steel of same grade and coating as framing members supported by shims. 

E. Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 

standard widths to match width of bottom track or rim track members. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Install load bearing shims or grout between the underside of load-bearing wall bottom track and 

the top of foundation wall or slab at locations with a gap larger than 1/4 inch  to ensure a 

uniform bearing surface on supporting concrete or masonry construction. 

B. Install sealer gaskets at the underside of wall bottom track or rim track and at the top of 

foundation wall or slab at stud or joist locations. 

3.2 INSTALLATION, GENERAL 

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

assembled. 

B. Install cold-formed steel framing according to AISI S200 and to manufacturer's written 

instructions unless more stringent requirements are indicated. 

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

connections securely fastened. 

D. Install framing members in one-piece lengths. 

E. Install temporary bracing and supports to secure framing and support loads comparable in 

intensity to those for which structure was designed.  Maintain braces and supports in place, 
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undisturbed, until entire integrated supporting structure has been completed and permanent 

connections to framing are secured. 

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

both sides of joints. 

G. Install insulation, specified in Section 072100 "Thermal Insulation," in built-up exterior framing 

members, such as headers, sills, boxed joists, and multiple studs at openings, that are 

inaccessible on completion of framing work. 

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

or standard punched openings. 

I. Erection Tolerances:  Install cold-formed steel framing level, plumb, and true to line to a 

maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch from plan 

location.  Cumulative error shall not exceed minimum fastening requirements of 

sheathing or other finishing materials. 

3.3 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION 

A. Install continuous tracks sized to match studs.  Align tracks accurately and securely anchor to 

supporting structure as indicated. 

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

follows: 

1. Stud Spacing:  16 inches. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 

warped surfaces and similar requirements. 

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical 

loads while providing lateral support. 

1. Install single deep-leg deflection tracks and anchor to building structure. 

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

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

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

E. Install horizontal bridging in wall studs, spaced vertically in rows indicated on Shop Drawings 

but not more than 48 inches (1220 mm) apart.  Fasten at each stud intersection. 

1. Top Bridging for Single Deflection Track:  Install row of horizontal bridging within 12 

inches of single deflection track.  Install a combination of bridging and stud or stud-track 

solid blocking of width and thickness matching studs, secured to stud webs or flanges. 

a. Install solid blocking at centers indicated on Shop Drawings. 
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2. Bridging:  Cold-rolled steel channel, welded or mechanically fastened to webs of 

punched studs. 

3. Bridging:  Combination of flat, taut, steel sheet straps of width and thickness indicated 

and stud-track solid blocking of width and thickness to match studs.  Fasten flat straps to 

stud flanges and secure solid blocking to stud webs or flanges. 

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

instructions. 

F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip 

angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing 

system. 

3.4 FIELD QUALITY CONTROL 

A. Testing:  Owner will engage a qualified independent testing and inspecting agency to perform 

field tests and inspections and prepare test reports. 

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

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

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

requirements. 

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

compliance of replaced or additional work with specified requirements. 

3.5 REPAIRS AND PROTECTION 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated and 

installed cold-formed steel framing with galvanized repair paint according to ASTM A 780 and 

manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 

Installer, that ensure that cold-formed steel framing is without damage or deterioration at time 

of Substantial Completion. 

END OF SECTION 054000 
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SECTION 055300 - WELDED STEEL GRATINGS 

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. Steel bar gratings 

B. Related Requirements: 

1. Section 033000 “Cast-in-Place Concrete” 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include plans, sections, details and attachment to other work.  

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Metal Bar Grating Standards: Comply with NAAMM MBG 531, “Metal Bar Grating Manual” 

B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1, "Structural 

Welding Code - Steel." 

1.6 PROJECT CONDITIONS 

A. Field Measurements: Verify actual locations of walls and other construction contiguous with 

gratings by field measurements before fabrication. 



WELDED STEEL GRATINGS 055300 - 2 

 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification. Keep steel members off 

ground and spaced by using pallets, dunnage, or other supports and spacers. Protect steel 

members and packaged materials from corrosion and deterioration. 

1. Do not store materials on structure in a manner that might cause distortion, damage, or 

overload to members or supporting structures. Repair or replace damaged materials or 

structures as directed. 

1.8 COORDINATION 

A. Coordinate installation of anchorages for gratings, grating frames, and supports.  Furnish setting 

drawings, templates, and directions for installing anchorages, including sleeves, concrete 

inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or 

masonry.  Deliver such items to Project site in time for installation. 

PART 2 - PRODUCTS 

2.1 STEEL MATERIALS 

A. Steel Bars for Bar Gratings: ASTM A 1011, Grade 36. 

B. Wire Rod for Bar Grating Crossbars: ASTM A 510. 

2.2 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy that 

is welded. 

B. Galvanizing Repair Paint: ASTM A 780, Standard Practice for Repair of Damaged and 

Uncoated Areas of Hot-Dip Galvanized Coatings. 

2.3 FABRICATION 

A. Shop Assembly:  Fabricate grating sections in shop to greatest extent possible to minimize field 

splicing and assembly. Disassemble units only as necessary for shipping and handling 

limitations. Use connections that maintain structural value of joined pieces. Clearly mark units 

for reassembly and coordinated installation. 

1. Maximum Length of Individual Grating Section: 5 feet 

B. Cut, drill, and punch material cleanly and accurately.  Remove burrs and ease edges to a radius 

of approximately 1/32 inch unless otherwise indicated.  Remove sharp or rough areas on 

exposed surfaces. 

C. Form from materials of size, thickness, and shapes indicated. 
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D. Fit exposed connections accurately together to form hairline joints. 

E. Welding: Comply with AWS recommendations and the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

F. Provide for anchorage of type indicated; coordinate with supporting structure.  Fabricate and 

space the anchoring devices to secure gratings, frames, and supports rigidly in place and to 

support indicated loads.  

2.4 STEEL BAR GRATINGS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are limited to, the following: 

1. All American Grating 

2. McNichol’s Co. 

3. Borden Metal Products (Canada) Limited. 

4. Fisher & Ludlow; Division of Harris Steel Limited. 

5. Marwas Steel Co.; Laurel Steel Products Division. 

6. Ohio Gratings, Inc. 

B. Floor Trench Gratings: 

1. Bearing Bar Thickness: 3/8” 

2. Bearing Bar Depth: 2-1/2” 

3. Bearing Bar Spacing: 1-3/16” o.c. 

4. Crossbar Spacing: 4” o.c. 

5. Ends: Banded (match bearing bar dimensions) 

6. Traffic Surface: Plain (non-serrated) 

7. Finish: Hot-dipped galvanized per ASTM A 153, following application of slip-resistant 

coating material (Galvagrit or equivalent) applied by a thermal spray (metalizing) 

process. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Proceed Fastening to In-Place Construction:  Provide hot-dipped galvanized anchorage devices 

and fasteners where necessary for securing gratings to in-place construction. Include threaded 

fasteners for concrete and masonry inserts, through-bolts, lag bolts, and other connectors. 

 

B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing 

gratings.  Set units accurately in location, alignment, and elevation; measured from established 

lines and levels and free of rack. 
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C. Fit exposed connections accurately together to form hairline joints, but allow sufficient space 

between units to accommodate thermal movements.  

 

D. Field Welding: Not permitted. 

3.2 INSTALLING STEEL BAR GRATINGS 

A. General: Install gratings to comply with recommendations of referenced metal bar grating 

standards that apply to grating types and bar sizes indicated, including installation clearances 

and standard anchoring details. 

3.3 REPAIRS AND PROTECTION 

A. Protect finishes from damage during construction. 

B. Restore finishes damaged during construction period so that no evidence remains of correction 

work. 

 

1. Galvanized Surfaces: Repair galvanizing to comply with ASTM A 780 

END OF SECTION 055300 
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SECTION 061053 - MISCELLANEOUS ROUGH CARPENTRY 

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. Rooftop support curbs. 

2. Wood blocking and nailers. 

3. Plywood backing panels. 

1.3 DEFINITIONS 

A. Dimension Lumber: Lumber of 2 inches nominal (38 mm actual) or greater but less than 5 

inches nominal (114 mm actual) in least dimension. 

B. Lumber grading agencies, and the abbreviations used to reference them, include the following: 

1. NLGA: National Lumber Grades Authority. 

2. SPIB: The Southern Pine Inspection Bureau. 

3. WCLIB: West Coast Lumber Inspection Bureau. 

4. WWPA: Western Wood Products Association. 

1.4 ACTION SUBMITTALS 

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

materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 

certification by treating plant that treated materials comply with requirements. Indicate 

type of preservative used and net amount of preservative retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 

certification by treating plant that treated materials comply with requirements. Include 

physical properties of treated materials based on testing by a qualified independent 

testing agency. 

3. For fire-retardant treatments, include physical properties of treated lumber both before 

and after exposure to elevated temperatures, based on testing by a qualified independent 

testing agency according to ASTM D 5664. 

4. For products receiving a waterborne treatment, include statement that moisture content of 

treated materials was reduced to levels specified before shipment to Project site. 
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5. Include copies of warranties from chemical treatment manufacturers for each type of 

treatment. 

1.5 INFORMATIONAL SUBMITTALS 

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

1. Preservative-treated wood. 

2. Fire-retardant-treated wood. 

3. Power-driven fasteners. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: For testing agency providing classification marking for fire-

retardant treated material, an inspection agency acceptable to authorities having jurisdiction that 

periodically performs inspections to verify that the material bearing the classification marking is 

representative of the material tested. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation. 

Protect lumber from weather by covering with waterproof sheeting, securely anchored. Provide 

for air circulation around stacks and under coverings. 

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. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 

moisture content specified. Where actual sizes are indicated, they are minimum dressed 

sizes for dry lumber. 

3. Provide dressed lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated. 

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

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

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

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



 

MISCELLANEOUS ROUGH CARPENTRY 061053 - 3 

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 cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 

members in connection with roofing, flashing, vapor barriers, and waterproofing. 

2. Wood sills and similar concealed members in contact with masonry or concrete. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General: Where fire-retardant-treated materials are indicated, use materials complying with 

requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-

test-response characteristics specified as determined by testing identical products per test 

method indicated by a qualified testing agency. 

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

index of 25 or less when tested according to ASTM E 84, 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 (3.2 m) beyond the centerline of the burners at any time 

during the test. 

1. Use treatment that does not promote corrosion of metal fasteners. 

2. 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 D 2898. Use for exterior locations and where 

indicated. 

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

ASTM D 5664, and design value adjustment factors shall be calculated according to 

ASTM D 6841. 

C. 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. 

D. Identify fire-retardant-treated wood with appropriate classification marking of testing and 

inspecting agency acceptable to authorities having jurisdiction. 

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

1. Concealed blocking. 

2. Plywood backing panels. 
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2.4 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. Rooftop support curbs. 

4. Grounds. 

B. For items of dimension lumber size, provide Construction or No. 2 grade lumber and the 

following species: 

1. Hem-fir (north); NLGA. 

2. Spruce-pine-fir; NLGA. 

3. Northern species; NLGA. 

C. For concealed boards, provide lumber with 19 percent maximum moisture content and the 

following species and grades: 

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

2. Hem-fir or hem-fir (north), Construction or No. 2 Common grade; NLGA, WCLIB, or 

WWPA. 

D. For blocking and nailers used for attachment of other construction, select and cut lumber to 

eliminate knots and other defects that will interfere with attachment of other work. 

E. For furring strips for installing plywood or hardboard paneling, select boards with no knots 

capable of producing bent-over nails and damage to paneling. 

2.5 PLYWOOD BACKING PANELS 

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

indicated or, if not indicated, not less than 3/4-inch (19-mm) nominal thickness. 

2.6 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 A 153/A 153M. 

B. Nails, Brads, and Staples: ASTM F 1667. 

C. Power-Driven Fasteners: NES NER-272. 

D. Screws for Fastening to Metal Framing:  ASTM C 954, length as recommended by screw 

manufacturer for material being fastened. 
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2.7 MISCELLANEOUS MATERIALS 

A. Flexible Flashing: Composite, self-adhesive, flashing product consisting of a pliable, 

rubberized-asphalt compound, bonded to a high-density polyethylene film, aluminum foil, or 

spunbonded polyolefin to produce an overall thickness of not less than 0.025 inch (0.6 mm). 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

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

carpentry to other construction; scribe and cope as needed for accurate fit. Locate nailers, 

blocking,and similar supports to comply with requirements for attaching other construction. 

B. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 

continuous flexible flashing separator between wood and metal decking. 

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. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as indicated and 

as follows: 

1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 96 

inches (2438 mm) o.c. with solid wood blocking or noncombustible materials accurately 

fitted to close furred spaces. 

F. Sort and select lumber so that natural characteristics will not interfere with installation or with 

fastening other materials to lumber. Do not use materials with defects that interfere with 

function of member or pieces that are too small to use with minimum number of joints or 

optimum joint arrangement. 

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

lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 

2. Use copper naphthenate for items not continuously protected from liquid water. 

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

with the following: 

1. NES NER-272 for power-driven fasteners. 

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

I. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully 

penetrate members where opposite side will be exposed to view or will receive finish materials. 
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Make tight connections between members. Install fasteners without splitting wood. Drive nails 

snug but do not countersink nail heads unless otherwise indicated. 

3.2 WOOD BLOCKING, AND NAILER INSTALLATION 

A. Install where indicated and where required for attaching other work. Form to shapes indicated 

and cut as required for true line and level of attached work. Coordinate locations with other 

work involved. 

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces 

unless otherwise indicated. 

C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not 

less than 1-1/2 inches (38 mm) wide and of thickness required to bring face of ground to exact 

thickness of finish material. Remove temporary grounds when no longer required. 

3.3 PROTECTION 

A. Protect miscellaneous rough carpentry from weather. If, despite protection, miscellaneous rough 

carpentry becomes wet, apply EPA-registered borate treatment. Apply borate solution by 

spraying to comply with EPA-registered label. 

END OF SECTION 061053 
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 SECTION 061600 - SHEATHING 

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. Wall sheathing. 

2. Sheathing joint and penetration treatment. 

B. Related Requirements: 

1. Section 072100 “Thermal Insulation” for rigid insulation installed over wall sheathing. 

1.3 ACTION SUBMITTALS 

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

materials and dimensions and include construction and application details. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation.  

Protect sheathing from weather by covering with waterproof sheeting, securely anchored.  

Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WALL SHEATHING 

A. Glass-Mat Gypsum Wall Sheathing:  ASTM C 1177/1177M. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. CertainTeed Corporation; GlasRoc. 

b. G-P Gypsum Corporation; Dens-Glass Gold. 

c. National Gypsum Company; Gold Bond e(2)XP. 

d. United States Gypsum Co.; Securock. 
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2. Type and Thickness:  Regular, 1/2 inch (13 mm) thick. 

3. Size:  48 by 96 inches (1219 by 2438 mm) for vertical installation. 

2.2 FASTENERS 

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

in this article for material and manufacture. 

B. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing:  Steel drill screws, in 

length recommended by sheathing manufacturer for thickness of sheathing to be attached, with 

organic-polymer or other corrosion-protective coating having a salt-spray resistance of more 

than 800 hours according to ASTM B 117. 

1. For steel framing from 0.033 to 0.112 inch (0.84 to 2.84 mm) thick, use screws that 

comply with ASTM C 954. 

2.3 SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS 

A. Sealant for Glass-Mat Gypsum Sheathing:  Elastomeric, medium-modulus, neutral-curing 

silicone joint sealant compatible with joint substrates formed by gypsum sheathing and other 

materials, recommended by sheathing manufacturer for application indicated and complying 

with requirements for elastomeric sealants specified in Section 079200 "Joint Sealants." 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to 

use with minimum number of joints or optimum joint arrangement.  Arrange joints so that 

pieces do not span between fewer than three support members. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 

construction unless otherwise indicated. 

C. Securely attach to substrate by fastening as indicated, complying with the following: 

1. NES NER-272 for power-driven fasteners. 

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

D. Coordinate wall sheathing installation with flashing and joint-sealant installation so these 

materials are installed in sequence and manner that prevent exterior moisture from passing 

through completed assembly. 

E. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 

structural support elements. 

F. Coordinate sheathing installation with installation of materials installed over sheathing so 

sheathing is not exposed to precipitation or left exposed at end of the workday when rain is 

forecast. 
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3.2 GYPSUM SHEATHING INSTALLATION 

A. Comply with GA-253 and with manufacturer's written instructions. 

1. Fasten gypsum sheathing to cold-formed metal framing with screws. 

2. Install boards with a 1/4-inch (6.4-mm) gap where they abut masonry or similar materials 

that might retain moisture, to prevent wicking. 

B. Apply fasteners so heads bear tightly against face of sheathing, but do not cut into facing. 

C. Vertical Installation:  Install board vertical edges centered over studs.  Abut ends and edges of 

each board with those of adjacent boards.  Attach boards at perimeter and within field of board 

to each stud. 

1. Space fasteners approximately 8 inches (200 mm) o.c. and set back a minimum of 3/8 

inch (9.5 mm) from edges and ends of boards. 

D. Seal sheathing joints according to sheathing manufacturer's written instructions. 

1. Apply elastomeric sealant to joints and fasteners and trowel flat.  Apply sufficient amount 

of sealant to completely cover joints and fasteners after troweling.  Seal other 

penetrations and openings. 

END OF SECTION 061600 
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SECTION 072140 

BUILDING INSULATION 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes batt insulation for all new interior partitions.  Supplemental batt to be in-

stalled at exterior wall and roof construction due to equipment removal and at locations 

of translucent paneling removal.   

B. Metal Building insulation system at new roof with continuous Rigid Insulation board to 

be installed at interior face of roof purlins  

1.2 REFERENCES 

A. American Society for Testing and Materials: 

1. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insula-

tion for Rigid Frame Construction. 

2. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Build-

ing Materials. 

B. National Fire Protection Association: 

1. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of 

Building Materials. 

C. Underwriters Laboratories Inc.: 

1. UL 723 - Tests for Surface Burning Characteristics of Building Materials. 

1.3 SYSTEM DESCRIPTION 

A. Materials of This Section:  

1. Batt: Provide thermal protection 

2. Rigid: Provides thermal protection and acts as an air barrier. 

1.4 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit data on product characteristics, performance criteria, and limita-

tions. 

C. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.5 COORDINATION 

A. Section 01600 - Administrative Requirements: Coordination and project conditions. 
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B. Coordinate with all drawings. Verify that all obsolete equipment and/or utilities have 

been removed from the wall or roof surface prior to installation.  

C. Installation of rigid insulation is to take place after all steel members have been painted 

according to section 09910.  

PART 2 PRODUCTS 

2.1 BATT INSULATION 

A. Manufacturers: 

1. Dow Building Solutions 

2. Substitutions: Section 01600 - Product Requirements. 

2.2 COMPONENTS 

A. Batt Insulation: Federal Specification H H-1 5888, Form B, Type 1; preformed glass fiber 

batt conforming to the following: 

1. Thermal Resistance: 3” thickness for walls to match existing.  

2. Facing:  Unfaced 

3. Flame/Smoke Properties: 25/50 in accordance with ASTM E84. 

 

B. Rigid Insulation: Thermax, or approved equal. Sheathing must meet ASTM C1289 stand-

ards for faced rigid cellular polyisocyanurate, Type 1, Class 2. 

1. Thermal Resistance:  

a. Walls: R-13, 1-1/2” Heavy Duty Insulation, 4 mil embossed white acryl-

ic-coated aluminum on interior side and 1.25 mil embossed aluminum on 

the exterior side.  

b. Entrance Walls: 1” Rigid foil faced Insulation.  

c. Roof: R-38, 8” Heavy Duty Insulation, 4 mil embossed white acrylic-

coated aluminum on interior side and 1.25 mil embossed aluminum on 

the exterior side.  

C. Accessories:  

1. Adhesive tape: Weathermate Butyl Adhesive, or approved equal. Submitted al-

ternative must be approved by rigid board manufacturer. Exposed face to be 

white to match insulation.  

2. Liquid Adhesive approved by rigid board manufacturer to be used at hangar door 

installation.  

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01006 - Administrative Requirements: Coordination and project conditions. 

B. Verify substrate, adjacent materials, and insulation are dry and ready to receive insula-

tion. 
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3.2 INSTALLATION 

A. Coordinate with installation of Fire Protection, HVAC, Electric, and Plumbing Equip-

ment supports, install insulation after installation of required supports from existing struc-

ture. 

B. Install rigid on interior face of purlins behind cross bracing (locations of bracing vary and 

may require removal and reinstallation).  

C. Trim insulation neatly to fit spaces. Insulate miscellaneous gaps and voids. 

D. Tape all joints. 

A. Fit insulation tight in spaces and tight to exterior side of mechanical and electrical services 

within plane of insulation. 

END OF SECTION 



METAL ROOF PANELS 074110 

SECTION 07411 

METAL ROOF PANELS 

PART 1 - GENERAL 

 

1.1 SUMMARY  

 

 A. Work Furnished and Installed: 

 1.     Kynar finished 24 gage steel structural standing seam roofing system  

 

 B.  Related Requirements Specified Elsewhere: 

  1.  Section 07620 - Sheet Metal Flashing and Trim. 

  2.     Section 07920 – Joint Sealants. 

 

1.2 REFERENCES 

 

 A.  Building Design Codes – Uplift, Live, and Dead Loads – NYS UFP & BC. 

 

1. American Iron and Steel Institute (AISI), Specification for the Design of        

 Cold-Formed Steel Structural members (August 1986). 

2. American Institute of Steel Construction (AISC) Manual of Steel         

 Construction (current edition). 

 

 B.     American Society for Testing and Materials (ASTM) (current edition). 

   

1. A 653 Structural Quality Grade 37 (A 653M), Steel Sheet, Zinc-Coated, (galvanized) 

by the hot-dip process, structural (physical) quality with coating applied in accord-

ance with A 924 (A 924M) general  requirements for Steel Sheet, Zinc-Coated (gal-

vanized) by the hot-dip process. 

2.   A 792 (A 792M) Grade 50 (230), Structural Quality Steel Sheet, Aluminum-Zinc 

Aloy-Coated by the hot-dip process, general requirements for Galvalume. 

 

 C. Wind Uplift:  Provide roof panel system including supports meeting the requirements of 

Underwriters Laboratories, Inc. (U.L.) class 90 wind uplift resistance.   

  

 D. Field Measurements:  Prior to fabrication of panels take field measurements of structure or 

substrates to receive panel system. Allow for trimming of panels where final dimensions 

cannot be established prior to fabrication. Verify purlin spacing is acceptable for roofing 

system manufacturer.   

 

1.3 SUBMITTALS 

 

A. Product Data:  Installation instructions and general recommendations from the manufacturer 

of architectural metal roofing systems for types of roofing required. Include data 

substantiating that materials comply with requirements. 

 

B. Samples:  Submit Six (6) copies of all manufacturers’ standard samples, to include the 

following; 

    1.  Manufacturer's Standard Details. 
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    2. Manufacturer's Standard Material Samples. 

 

  C. Additional Samples:  Submit two panels 2 feet in length with clips and       

   fasteners in selected color. 

 

 D. Shop Drawings:  Submit shop drawings approved by the specified manufacturer's technical 

services department.  Shop drawings must show the roof configuration, sheet layout 

w/seams, details and conditions, including existing purlin spacing and sizes. 

 

 E. Warranty: Provide 20 year weathertightness warranty.   

 

1.4 PRODUCT HANDLING 

 

A. Protection:  Contractor shall use all necessary means to protect the materials in this section 

before, during and after installation. Contractor shall protect the materials from damage by 

other trades. 

 

B. Delivery and Storage: Deliver all materials to the project site in their original unopened 

packaging with all labels intact and legible at time of inspection. Store all materials in an 

approved manner.  All materials shall be stored a minimum of 4" above the ground or roof 

deck, covered by reinforced tarps.  Factory plastic covering will not be acceptable. Anchoring 

is to be sufficiently so as to resist wind blow off.  

       

C. Replacements:  In the event of damages to the new roofing system, immediately make all 

repairs and/or replacement needed to return the roof to the original condition at no additional 

expense to the Owner. 

 

1.5 PROJECT CONDITIONS 

 

A. Substrate Conditions:  Do not begin roofing installation until existing roof purlins have 

been inspected and are determined to be in satisfactory condition, this includes the spacing of 

existing roof purlins.  

 

`      B. Warranty:  Furnish to Owner the panel manufacturer's  20 year Kynar finish warranty   

covering failure of factory applied exterior finish on metal roof panels, This warranty shall be 

in addition to and not limited to other rights the Owner may have against the Manufacturer 

and Contractor under the Contract Documents. 

 

PART 2 - PRODUCTS 

 

 2.1  GENERAL 

 

 A. Standing Seam Metal Roof System:  All products shall be supplied by the roofing system    

  manufacturer. 

 

  1. Sheet Materials 

2. Base Metal:  Steel sheet shall be grade B or better which complies with ASTM A653 or 

A755.  Metal shall have a yield strength of 37 KSI and a tensile strength of 52 KSI. 

 

 B. Metal Finishes 
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1. General:  Apply coatings before forming of panels as required by coating process and as 

required for maximum coating performance capability. Protect coating by an application of 

strippable film and/or foam padding for shipping. Furnish air drying spray finish in matching 

color for touch-up, only minor touch up of panels will be permitted, if other than minor panel 

will be replaced. 

2. Flouropolymer Coating: Manufacturer's standard two coat, thermo cured, full strength 70 

percent "Kynar 500" coating consisting of a primer and a minimum of 0.70 mil dry film 

thickness paint finish, with a minimum total dry film thickness of 1.0 mil. 

  3. Durability:  Durability shall be in compliance with the following guidelines; 

a.  Weathering:  Provide coating that has been field tested under normal range of 

weathering conditions for a minimum of 20 years without significant peel, blister, 

flake, chip, crack, or check in finish, without caulking in excess of No. 8 in 

accordance with ASTM G 53, without fading in excess of 5 NBS units. 

b.  Salt Spray:  Coating shall meet the minimum requirements of ASTM test B 117 with 

a scribe rating of 6 and a field rating of 10 with no blistering. 

c. Humidity:  Coating shall be in compliance with ASTM test D 2247 without any 

blistering and a rating of 10. 

d. Formability:  Coating on G90 galvanized sheet shall have a formability rating of 1 - T 

with no cracking and no loss of adhesion. 

e. Gloss:  Gloss shall be in conformance with ASTM D 523 and have no more than a 

rating of 20 to 35 viewed at 60 deg. 

f. Impact Resistance:  Finish shall be in compliance with ASTM D 2794 of impact 

resistance with a rating of 3 x the metal thickness in inch lb. with no loss of adhesion. 

g. Falling Sand:  Coating shall meet ASTM D 968 for falling sand, with a rating of 55 

+/- 10 liters. 

h. Flame Test:  Coating shall be in compliance with ASTM test E 84 an have a Class A 

Rating. 

 

  4. Panel Finish:  Metal is to be smooth finish. 

 

  

 C. Associated Materials 

 

1. Fasteners:  Self tapping, self drilling fasteners, closed end pop rivets and grommeted fasteners 

and shall be installed within manufacturer's recommendations. 

 

a. Use stainless steel or corrosion resistant fasteners for exterior applications, ie. Pop 

rivets, grommeted fasteners, tek fasteners. Use galvanized fasteners for non exterior 

applications. 

b. Provide painted metal backed EPDM washers under heads of exposed fasteners, use 

closed end painted pop rivets for exposed pop rivets. Locate and space exposed 

fasteners in true vertical and horizontal alignment. Use proper tools to obtain 

controlled uniform compression for a positive seal without rupture of EPDM washer. 

c. All exposed fasteners shall be supplied by system manufacturer and factory painted 

to match panel color finish. 

    

D.   Snow Guards:   

ALPINE SNOW FENCE 3 bars high w/ S-5 standing seam clamps. The first row 

shall be 24" up from the eave, the second and third shall be in increments of 12" 

higher. Attachment shall be in compliance with roofing system and snow fence 

manufacturer's recommendations and per drawings. 
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E. Accessories:  Except as indicated as work of another specification section, provide all 

components required for a complete installation of the roofing system, including but not  limited 

to; copings, fascias, ridge covers and closures, clips, seam covers, battens, flashings, and similar 

items.  Flashings shall be pre-manufactured by roofing system  manufacturer.  Colors of 

accessories shall match panel finish. 

1. Bearing Plates:   Bearing plates shall be manufacturer's standard plate in compliance 

with the U.L. test and list no. stated on page 1, paragraph 1.3.1. 

2. Panel Clips:  Furnish and install the manufacturer's standard panel clips for I-90 

construction, panel clips must have a minimum of two fastening points per clip. 

   

F. Panel Fabrication:  Fabricate and finish panels and accessories at the factory to the  greatest 

extent possible by the manufacturer's standard procedures and processes as  required to fulfill 

indicated performance requirements demonstrated by laboratory  testing.  Comply with indicated 

profiles and dimensional requirements and structural requirements. 

  

 G. Roof Panel Systems 

1. Structural Standing Seam Panel System:  Furnish and install one of the specified approved 2" 

high standing seam panel systems as indicated below, with concealed clips.   

 2. Seam Spacing: Standing seam panel width shall be 16 inches. 

 3. Rib height: Rib height shall be 2 inches. 

 4. Panel Profile: Panel profile shall be Striated. 

 5. Clip Type: Clip type shall be low profile, floating. 

 6. Panel Gauge: Panel gauge shall be 24 gauge. 

 7. Fastening System: Fastening system shall be concealed floating. 

3. Field Fabrication:  All panels are to be hooked at the eave and valleys and are to be pan ended 

at the ridges. 

 

 H. Manufacturers 

  1. Metal Sales Manufacturing Corporation- Magna-Loc (Basis-of-Design) 

  2. Metal-Fab Manufacturing – MetFab III Roofing System 

  3. MBCI – BattenLoK 

  4. Or equal 

 

PART 3 - EXECUTION 

 

3.1 Compliances:  Installation of the roofing system should be in compliance with the manufacturer's 

recommendations and in accordance with the 1987 addition of the Architectural  Sheet Metal Manual 

published by SMACNA. 

 

 A. Installation of Accessories 

1. Flashings and Trims: Install in accordance with these specifications the  manufacturer's 

recommendations, and the construction drawings all fascias,  eaves, valleys, hips, ridges 

downspouts and flashings as required  for a proper watertight installation.  

2. Splice Joints:  Install with a minimum of 4" splice and pop rivet and seal with an 

approved sealer all joints, this includes but is not limited to the fascias, eaves, ridges and 

related closures, etc. 

 

 B. Panel Installation 
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1. General:  Comply with these specifications, drawings and manufacturer's recommendations 

of installation as applicable to the project conditions and supporting substrates. Anchor panels 

and other components of work securely in place with provisions of thermal expansion. 

    a. Field cutting of panels with a torch is not permitted. 

    b. Install panels with concealed fasteners. 

 

2. Dissimilar metals:  Install between dissimilar metals a slip sheet of either red rosin paper or 

roofing felt. 

3. Panel Joints:  Fabricate panel joints with captive gaskets or separator strips if required by the 

manufacturer to provide a watertight seal.  Machine roll joints. 

4. Structural Standing Seam Panels:  Fasten roof panels to substrate with concealed clips and 

self drilling fasteners in accordance with these specifications and manufacturer's 

recommendations. 

    a. Install clips at a maximum spacing of 16" O.C. 

    b. Clips shall be fastened to existing roof purlins. 

   

5. Installation Tolerances: Shim and align panels units within installed tolerance of 1/4" in a 20'-

0" on level/plumb/slope and location line as indicated, and within 1/8" offset of adjoining 

faces and alignment of matching profiles. 

 

 C. Cleaning and Protection 

 

1. Damaged Panels and Trims:  Replace panels, trims and other components of work that have 

been damaged or have deteriorated beyond successful repair by means of finish touch-up or 

similar minor repair procedures. 

        2.  Cleaning:  Remove temporary protective coverings and/or strippable films as    

 soon as each panel is installed.  Upon completion of panel installation, clean    

 finished surfaces as recommended by panel manufacturer and maintain in a    

 clean condition during construction. 

END OF SECTION 
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SECTION 079200 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 

2. Urethane joint sealants. 

3. Latex joint sealants. 

4. Acoustical joint sealants. 

B. Related Sections: 

1. Division 2 Section "Pavement Joint Sealants" for sealing joints in pavements, walkways, 

and curbing. 

2. Division 4 Section "Unit Masonry Assemblies" for masonry control and expansion joint 

fillers and gaskets. 

1.3 PRECONSTRUCTION TESTING 

A. Testing will not be required if joint-sealant manufacturers submit joint preparation data that are 

based on previous testing, not older than 24 months, of sealant products for adhesion to, and 

compatibility with, joint substrates and other materials matching those submitted.  All sealants 

for exterior façade system are to undergo Field-Adhesion Testing.     

1.4 SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants 

showing the full range of colors available for each product exposed to view. 

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. 
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D. Qualification Data:  For qualified Installer and testing agency. 

E. Product Certificates:  For each kind of joint sealant and accessory, from manufacturer. 

F. Sealant, Waterproofing, and Restoration Institute (SWRI) Validation Certificate:  For each 

sealant specified to be validated by SWRI's Sealant Validation Program. 

G. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 

testing agency, indicating that sealants comply with requirements. 

H. Preconstruction Compatibility and Adhesion Test Reports:  From sealant manufacturer, 

indicating the following: 

1. Materials forming joint substrates and joint-sealant backings have been tested for 

compatibility and adhesion with joint sealants. 

2. Interpretation of test results and written recommendations for primers and substrate 

preparation needed for adhesion. 

I. Preconstruction Field-Adhesion Test Reports:  Indicate which sealants and joint preparation 

methods resulted in optimum adhesion to joint substrates based on testing specified in 

"Preconstruction Testing" Article. 

J. Field-Adhesion Test Reports:  For each sealant application tested. 

K. Warranties:  Sample of special warranties. 

1.5 QUALITY ASSURANCE 

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

for installation of units required for this Project. 

B. Source Limitations:  Obtain each kind of joint sealant from single source from single 

manufacturer. 

C. Product Testing:  Test joint sealants using a qualified testing agency. 

1. Testing Agency Qualifications:  An independent testing agency qualified according to 

ASTM C 1021 to conduct the testing indicated. 

2. Test according to SWRI's Sealant Validation Program for compliance with requirements 

specified by reference to ASTM C 920 for adhesion and cohesion under cyclic 

movement, adhesion-in-peel, and indentation hardness. 

1.6 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-

sealant manufacturer. 

2. When joint substrates are wet. 
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3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 

4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

1.7 WARRANTY 

A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or 

replace joint sealants that do not comply with performance and other requirements specified in 

this Section within specified warranty period. 

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

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

manufacturer agrees to furnish joint sealants to repair or replace those that do not comply with 

performance and other requirements specified in this Section within specified warranty period. 

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

C. Special warranties specified in this article exclude deterioration or failure of joint sealants from 

the following: 

1. Movement of the structure caused by structural settlement or errors attributable to design 

or construction resulting in stresses on the sealant exceeding sealant manufacturer's 

written specifications for sealant elongation and compression. 

2. Disintegration of joint substrates from natural causes exceeding design specifications. 

3. Mechanical damage caused by individuals, tools, or other outside agents. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible 

with one another and with joint substrates under conditions of service and application, as 

demonstrated by joint-sealant manufacturer, based on testing and field experience. 

B. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for 

each liquid-applied joint sealant specified, including those referencing ASTM C 920 

classifications for type, grade, class, and uses related to exposure and joint substrates. 

C. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous 

substrates, provide products that have undergone testing according to ASTM C 1248 and have 

not stained porous joint substrates indicated for Project. 

D. Suitability for Contact with Food:  Where sealants are indicated for joints that will come in 

repeated contact with food, provide products that comply with 21 CFR 177.2600. 

E. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 
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2.2 SILICONE JOINT SEALANTS 

A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, 

Grade NS, Class 100/50, for Use NT. 

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

 

a. GE Advanced Materials - Silicones; SilPruf LM SCS2700. 

b. Pecora Corporation; 301 NS 311 NS . 

c. Sika Corporation, Construction Products Division; SikaSil-C990. 

d. Tremco Incorporated; Spectrem 1. 

B. Single-Component, Pourable, Traffic-Grade, Neutral-Curing Silicone Joint Sealant:  

ASTM C 920, Type S, Grade P, Class 100/50, for Use T. 

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

a. Dow Corning Corporation; 890-SL. 

b. May National Associates, Inc.; Bondaflex Sil 728 SG. 

c. Pecora Corporation; 300 SL. 

d. Tremco Incorporated; Spectrem 900 SL. 

C. Multicomponent, Pourable, Traffic-Grade, Neutral-Curing Silicone Joint Sealant:  

ASTM C 920, Type M, Grade P, Class 100/50, for Use T. 

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

a. Dow Corning Corporation; FC Parking Structure Sealant. 

b. May National Associates, Inc.; Bondaflex Sil 728 RCS. 

c. Or Approved Equal.   

D. Mildew-Resistant, Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  

ASTM C 920, Type S, Grade NS, Class 25, for Use NT. 

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

a. Pecora Corporation; 898. 

b. Or Approved Equal 

2.3 URETHANE JOINT SEALANTS 

A. Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type S, Grade NS, 

Class 100/50, for Use NT. 

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

a. Sika Corporation, Construction Products Division; Sikaflex - 15LM. 

b. Tremco Incorporated; Vulkem 921. 

c. Or Approved Equal 
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B. Single-Component, Pourable, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type S, 

Grade P, Class 25, for Use T. 

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

 

a. BASF Building Systems; Sonolastic SL 1. 

b. Pecora Corporation; Urexpan NR-201. 

c. Sika Corporation. Construction Products Division; Sikaflex - 1CSL. 

d. Tremco Incorporated; Vulkem 45. 

C. Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, 

Grade NS, Class 50, for Use T. 

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

a. Polymeric Systems, Inc.; PSI-270. 

b. Tremco Incorporated; Dymeric 240 FC. 

c. Or Approved Equal.   

2.4 LATEX JOINT SEALANTS 

A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, 

Grade NF. 

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

a. BASF Building Systems; Sonolac. 

b. Pecora Corporation; AC-20+. 

c. Tremco Incorporated; Tremflex 834. 

2.5 JOINT SEALANT BACKING 

A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint 

substrates, sealants, primers, and other joint fillers; and are approved for applications indicated 

by sealant manufacturer based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin) 

or any standard 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. 

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, free of oily residues or other substances capable of staining or 
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harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 

promote optimum adhesion of sealants to joint substrates. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 

adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 

requirements for joint configuration, installation tolerances, and other conditions affecting joint-

sealant performance. 

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

3.2 PREPARATION 

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

comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 

joint sealant, including dust, paints (except for permanent, protective coatings tested and 

approved for sealant adhesion and compatibility by sealant manufacturer), old joint 

sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 

combination of these methods to produce a clean, sound substrate capable of developing 

optimum bond with joint sealants.  Remove loose particles remaining after cleaning 

operations above by vacuuming or blowing out joints with oil-free compressed air.  

Porous joint substrates include the following: 

a. Concrete. 

b. Masonry. 

c. Unglazed surfaces of ceramic tile. 

d. Exterior insulation and finish systems. 

e. Marble 

f. Granite 

g. Limestone 

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

4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 

sealants.  Nonporous joint substrates include the following: 

a. Metal. 

b. Glass. 

c. Porcelain enamel. 

d. Glazed surfaces of ceramic tile. 
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B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as 

indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to 

comply with joint-sealant manufacturer's written instructions.  Confine primers to areas of joint-

sealant bond; do not allow spillage or migration onto adjoining surfaces. 

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

adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 

by cleaning methods required to remove sealant smears.  Remove tape immediately after tooling 

without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint-sealant manufacturer's written installation instructions for products 

and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint 

sealants as applicable to materials, applications, and conditions indicated. 

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

required to produce cross-sectional shapes and depths of installed sealants relative to joint 

widths that allow optimum sealant movement capability. 

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

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

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

replace them with dry materials. 

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 according to requirements specified in subparagraphs below to form 

smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 

contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 

2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 

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

indicated. 

F. Acoustical Sealant Installation:  At sound-rated assemblies and elsewhere as indicated, seal 

construction at perimeters, behind control joints, and at openings and penetrations with a 

continuous bead of acoustical sealant.  Install acoustical sealant at both faces of partitions at 
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perimeters and through penetrations.  Comply with ASTM C 919 and with manufacturer's 

written recommendations. 

3.4 FIELD QUALITY CONTROL 

A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows: 

1. Extent of Testing:  Test completed and cured sealant joints as follows: 

a. Perform 10tests for the first 1000 feet of joint length for each kind of sealant and 

joint substrate. 

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

Hand Pull Tab, in Appendix X1 in ASTM C 1193 

a. For joints with dissimilar substrates, verify adhesion to each substrate separately; 

extend cut along one side, verifying adhesion to opposite side.  Repeat procedure 

for opposite side. 

3. Inspect tested joints and report on the following: 

a. Whether sealants filled joint cavities and are free of voids. 

b. Whether sealant dimensions and configurations comply with specified 

requirements. 

c. Whether sealants in joints connected to pulled-out portion failed to adhere to joint 

substrates or tore cohesively.  Include data on pull distance used to test each kind 

of product and joint substrate.  Compare these results to determine if adhesion 

passes sealant manufacturer's field-adhesion hand-pull test criteria. 

4. Record test results in a field-adhesion-test log.  Include dates when sealants were 

installed, names of persons who installed sealants, test dates, test locations, whether joints 

were primed, adhesion results and percent elongations, sealant fill, sealant configuration, 

and sealant dimensions. 

5. Repair sealants pulled from test area by applying new sealants following same procedures 

used originally to seal joints.  Ensure that original sealant surfaces are clean and that new 

sealant contacts original sealant. 

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

testing or noncompliance with other indicated requirements will be considered satisfactory.  

Remove sealants that fail to adhere to joint substrates during testing or to comply with other 

requirements.  Retest failed applications until test results prove sealants comply with indicated 

requirements. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 

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

products in which joints occur. 
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3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 

and from damage resulting from construction operations or other causes so sealants are without 

deterioration or damage at time of Substantial Completion.  If, despite such protection, damage 

or deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately 

so installations with repaired areas are indistinguishable from original work. 

3.7 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces JS-#1. 

1. Joint Locations: 

a. Control and expansion joints in pavers. 

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

c. Joints between plant-precast architectural concrete paving units. 

d. Joints in stone paving units, including steps. 

e. Tile control and expansion joints. 

f. Joints between different materials listed above. 

g. Other joints as indicated. 

2. Silicone Joint Sealant:  Multicomponent, pourable, traffic grade, neutral curing. 

3. Urethane Joint Sealant:  Multicomponent, nonsag, traffic grade, Class 50. 

4. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

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

surfaces JS-#2. 

1. Joint Locations: 

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

b. Joints between plant-precast architectural concrete units. 

c. Control and expansion joints in unit masonry. 

d. Joints in dimension stone cladding. 

e. Joints in glass unit masonry assemblies. 

f. Joints in exterior insulation and finish systems. 

g. Joints between metal panels. 

h. Joints between different materials listed above. 

i. Perimeter joints between materials listed above and frames of doors, windows and 

louvers. 

j. Control and expansion joints in ceilings and other overhead surfaces. 

k. Other joints as indicated. 

2. Silicone Joint Sealant:  Single component, nonsag, neutral curing, Class 100/50   . 

3. Urethane Joint Sealant:  Single component, nonsag, Class 100/50   . 

4. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

C. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces JS-#3. 
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1. Joint Locations: 

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

b. Control and expansion joints in stone flooring. 

c. Control and expansion joints in tile flooring. 

d. Other joints as indicated. 

2. Silicone Joint Sealant:  Single component, pourable, traffic grade, neutral curing. 

3. Urethane Joint Sealant:  Single component, pourable, traffic grade . 

4. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

D. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic 

surfaces JS-#4. 

1. Joint Locations: 

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

b. Perimeter joints of exterior openings where indicated. 

c. Tile control and expansion joints. 

d. Vertical joints on exposed surfaces of interior unit masonry concrete walls and 

partitions. 

e. Joints on underside of plant-precast structural concrete beams and planks. 

f. Perimeter joints between interior wall surfaces and frames of interior doors 

windows and elevator entrances. 

g. Other joints as indicated. 

2. Joint Sealant:  Latex 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

E. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal 

nontraffic surfaces JS-#5. 

1. Joint Sealant Location: 

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

b. Tile control and expansion joints where indicated. 

c. Other joints as indicated. 

2. Joint Sealant:  Mildew resistant, single component, nonsag, neutral curing, Silicone . 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

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

nontraffic surfaces JS-#6. 

1. Joint Location: 

a. Acoustical joints where indicated. 

b. Other joints as indicated. 

2. Joint Sealant:  Acoustical. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 
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END OF SECTION 



HOLLOW METAL DOORS AND FRAMES 081113 - 1 

SECTION 081113 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section includes hollow-metal work. 

B. Related Requirements: 

1. Section 087111 "Door Hardware (Descriptive Specification)" for door hardware for 

hollow-metal doors. 

1.3 DEFINITIONS 

A. Minimum Thickness: Minimum thickness of base metal without coatings according to 

NAAMM-HMMA 803 or SDI A250.8. 

1.4 COORDINATION 

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates, 

and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 

items with integral anchors. Deliver such items to Project site in time for installation. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, core descriptions, fire-resistance 

ratings, and finishes. 

B. Shop Drawings: Include the following: 

1. Elevations of each door type. 

2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses. 

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

4. Locations of reinforcement and preparations for hardware. 

5. Details of each different wall opening condition. 

6. Details of anchorages, joints, field splices, and connections. 

7. Details of accessories. 

8. Details of moldings, removable stops, and glazing. 
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9. Details of conduit and preparations for power, signal, and control systems. 

10. For "Doors" and "Frames" subparagraphs below, prepare Samples approximately 12 by 

12 inches (305 by 305 mm) to demonstrate compliance with requirements for quality of 

materials and construction: 

a. Doors: Show vertical-edge, top, and bottom construction; core construction; and 

hinge and other applied hardware reinforcement. Include separate section showing 

glazing if applicable. 

b. Frames: Show profile, corner joint, floor and wall anchors, and silencers. Include 

separate section showing fixed hollow-metal panels and glazing if applicable. 

C. Schedule: Provide a schedule of hollow-metal work prepared by or under the supervision of 

supplier, using same reference numbers for details and openings as those on Drawings. 

Coordinate with final Door Hardware Schedule. 

1.6 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: For each type of hollow-metal door and frame assembly, for tests 

performed by a qualified testing agency. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit 

and Project-site storage. Do not use nonvented plastic. 

1. Provide additional protection to prevent damage to factory-finished units. 

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded 

to jambs and mullions. 

C. Store hollow-metal work vertically under cover at Project site with head up. Place on minimum 

4-inch- (102-mm-) high wood blocking. Provide minimum 1/4-inch (6-mm) space between each 

stacked door to permit air circulation. 

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. Amweld International, LLC. 

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

3. Pioneer Industries, Inc. 

4. Steelcraft; an Ingersoll-Rand company. 

B. Source Limitations: Obtain hollow-metal work from single source from single manufacturer. 

http://www.specagent.com/LookUp/?ulid=5745&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827227&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827229&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827257&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827262&mf=&src=wd
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2.2 REGULATORY REQUIREMENTS 

A. Fire-Rated Assemblies: Complying with NFPA 80 and listed and labeled by a qualified testing 

agency acceptable to authorities having jurisdiction for fire-protection ratings indicated, based 

on testing at positive pressure according to NFPA 252 or UL 10C. 

1. Smoke- and Draft-Control Assemblies: Provide an assembly with gaskets listed and 

labeled for smoke and draft control by a qualified testing agency acceptable to authorities 

having jurisdiction, based on testing according to UL 1784 and installed in compliance 

with NFPA 105. 

2.3 INTERIOR DOORS AND FRAMES 

A. Construct interior doors and frames to comply with the standards indicated for materials, 

fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as 

specified. 

B. Extra-Heavy-Duty Doors and Frames: SDI A250.8, Level 3.. 

1. Physical Performance: Level A according to SDI A250.4. 

2. Doors: 

a. Type: As indicated in the Door and Frame Schedule. 

b. Thickness: 1-3/4 inches (44.5 mm). 

c. Face:  Metallic-coated, cold-rolled steel sheet, minimum thickness of 0.053 inch 

(1.3 mm). 

d. Edge Construction:  Model 2, Seamless. 

e. Core: Manufacturer's standard kraft-paper honeycomb, polystyrene, polyurethane, 

polyisocyanurate, mineral-board, or vertical steel-stiffener core at manufacturer's 

discretion. 

f. Core:  Kraft-paper honeycomb. 

3. Frames: 

a. Materials:  Metallic-coated, steel sheet, minimum thickness of 0.0625 inch  

b. Construction:  Full profile welded. 

4. Exposed Finish:  Prime. 

2.4 EXTERIOR HOLLOW-METAL DOORS AND FRAMES 

A. Construct exterior doors and frames to comply with the standards indicated for materials, 

fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as 

specified. 

B. Extra-Heavy-Duty Doors and Frames: SDI A250.8, Level 3. . 

1. Physical Performance: Level A according to SDI A250.4. 

2. Doors: 
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a. Type: As indicated in the Door and Frame Schedule. 

b. Thickness: 1-3/4 inches (44.5 mm.) 

c. Face: Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.3 mm), with 

minimum A40 (ZF120) coating. 

d. Edge Construction:  Model 2, Seamless. 

e. Core:  Kraft-paper honeycomb. 

1) Thermal-Rated Doors: Provide doors fabricated with thermal-resistance 

value (R-value) of not less than 2.1 deg F x h x sq. ft./Btu (0.370 K x 

sq. m/W) when tested according to ASTM C 1363. 

3. Frames: 

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.3 mm), 

with minimum A40 (ZF120) coating. 

b. Construction:  Full profile welded. 

4. Exposed Finish:  Prime. 

2.5 FRAME ANCHORS 

A. Jamb Anchors: 

1. Masonry Type: Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not 

less than 0.042 inch (1.0 mm) thick, with corrugated or perforated straps not less than 2 

inches (51 mm) wide by 10 inches (254 mm) long; or wire anchors not less than 0.177 

inch (4.5 mm) thick. 

2. Stud-Wall Type: Designed to engage stud, welded to back of frames; not less than 0.042 

inch (1.0 mm) thick. 

B. Floor Anchors: Formed from same material as frames, minimum thickness of 0.042 inch (1.0 

mm), and as follows: 

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

2.6 MATERIALS 

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

for exposed applications. 

B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of 

scale, pitting, or surface defects; pickled and oiled. 

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

D. Frame Anchors: ASTM A 879/A 879M, Commercial Steel (CS), 04Z (12G) coating 

designation; mill phosphatized. 
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1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M 

or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, 

Class B. 

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

F. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application 

indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for 

attaching hollow-metal frames of type indicated. 

G. Grout: ASTM C 476, except with a maximum slump of 4 inches (102 mm), as measured 

according to ASTM C 143/C 143M. 

H. Mineral-Fiber Insulation: ASTM C 665, Type I (blankets without membrane facing); consisting 

of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-

developed indexes of 25 and 50, respectively; passing ASTM E 136 for combustion 

characteristics. 

I. Glazing: Comply with requirements in Section 088000 "Glazing." 

2.7 FABRICATION 

A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle. Accurately form 

metal to required sizes and profiles, with minimum radius for metal thickness. Where practical, 

fit and assemble units in manufacturer's plant. To ensure proper assembly at Project site, clearly 

identify work that cannot be permanently factory assembled before shipment. 

B. Hollow-Metal Doors: 

1. Steel-Stiffened Door Cores: Provide minimum thickness 0.026 inch (0.66 mm), steel 

vertical stiffeners of same material as face sheets extending full-door height, with vertical 

webs spaced not more than 6 inches (152 mm) apart. Spot weld to face sheets no more 

than 5 inches (127 mm) o.c. Fill spaces between stiffeners with glass- or mineral-fiber 

insulation. 

2. Fire Door Cores: As required to provide fire-protection ratings indicated. 

3. Vertical Edges for Single-Acting Doors:  Bevel edges 1/8 inch in 2 inches (3.2 mm in 51 

mm). 

4. Top Edge Closures: Close top edges of doors with flush closures of same material as face 

sheets. 

5. Bottom Edge Closures: Close bottom edges of doors with end closures or channels of 

same material as face sheets. 

6. Exterior Doors: Provide weep-hole openings in bottoms of exterior doors to permit 

moisture to escape. Seal joints in top edges of doors against water penetration. 

7. Astragals: Provide overlapping astragal on one leaf of pairs of doors where required by 

NFPA 80 for fire-performance rating or where indicated. Extend minimum 3/4 inch (19 

mm) beyond edge of door on which astragal is mounted or as required to comply with 

published listing of qualified testing agency. 
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C. Hollow-Metal Frames: Where frames are fabricated in sections due to shipping or handling 

limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal 

as frames. 

1. Frames: Provide closed tubular members with no visible face seams or joints, fabricated 

from same material as door frame. Fasten members at crossings and to jambs by butt 

welding. 

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

unless otherwise indicated. 

3. Floor Anchors: Weld anchors to bottoms of jambs with at least four spot welds per 

anchor; however, for slip-on drywall frames, provide anchor clips or countersunk holes at 

bottoms of jambs. 

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

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

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

follows: 

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

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

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

4) Five anchors per jamb plus one additional anchor per jamb for each 24 

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

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

as follows. Keep holes clear during construction. 

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers. 

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

D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet. 

E. Hardware Preparation: Factory prepare hollow-metal work to receive templated mortised 

hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to 

SDI A250.6, the Door Hardware Schedule, and templates. 

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

hardware. 

2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for 

preparation of hollow-metal work for hardware. 

F. Stops and Moldings: Provide stops and moldings around glazed lites and louvers where 

indicated. Form corners of stops and moldings with mitered hairline joints. 

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

metal work. 

2. Provide fixed frame moldings on outside of exterior and on secure side of interior doors 

and frames. 

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

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

types indicated. 
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2.8 STEEL FINISHES 

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

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer 

complying with SDI A250.10; recommended by primer manufacturer for substrate; 

compatible with substrate and field-applied coatings despite prolonged exposure. 

2.9 ACCESSORIES 

A. Louvers: Provide louvers for interior doors, where indicated, which comply with SDI 111C, 

with blades or baffles formed of 0.020-inch- (0.5-mm-) thick, cold-rolled steel sheet set into 

0.032-inch- (0.8-mm-) thick steel frame. 

1. Sightproof Louver: Stationary louvers constructed with inverted-V or inverted-Y blades. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame 

installation. 

C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of 

the Work. 

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

3.2 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, 

filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 

faces. 

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

hardware. 

3.3 INSTALLATION 

A. General: Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in 

place. Comply with Drawings and manufacturer's written instructions. 

B. Hollow-Metal Frames: Install hollow-metal frames of size and profile indicated. Comply with 

SDI A250.11 or NAAMM-HMMA 840 as required by standards specified. 
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1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 

anchors are set. After wall construction is complete, remove temporary braces, leaving 

surfaces smooth and undamaged. 

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

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

c. Install door silencers in frames before grouting. 

d. Remove temporary braces necessary for installation only after frames have been 

properly set and secured. 

e. Check plumb, square, and twist of frames as walls are constructed. Shim as 

necessary to comply with installation tolerances. 

f. Field apply bituminous coating to backs of frames that will be filled with grout 

containing antifreezing agents. 

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

and secure with postinstalled expansion anchors. 

3. Exterior Walls: Solidly pack mineral-fiber insulation inside frames. 

4. Installation Tolerances: Adjust hollow-metal door frames for squareness, alignment, 

twist, and plumb to the following tolerances: 

a. Squareness: Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 

90 degrees from jamb perpendicular to frame head. 

b. Alignment: Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal 

line parallel to plane of wall. 

c. Twist: Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of 

jambs on parallel lines, and perpendicular to plane of wall. 

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

C. Hollow-Metal Doors: Fit hollow-metal doors accurately in frames, within clearances specified 

below. Shim as necessary. 

1. Non-Fire-Rated Steel Doors: 

a. Between Door and Frame Jambs and Head: 1/8 inch (3.2 mm) plus or minus 1/32 

inch (0.8 mm). 

b. Between Edges of Pairs of Doors: 1/8 inch (3.2 mm) to 1/4 inch (6.3 mm) plus or 

minus 1/32 inch (0.8 mm). 

c. At Bottom of Door: [3/4 inch (19.1 mm)] [5/8 inch (15.8 mm)] plus or minus 1/32 

inch (0.8 mm). 

d. Between Door Face and Stop: 1/16 inch (1.6 mm) to 1/8 inch (3.2 mm) plus or 

minus 1/32 inch (0.8 mm). 

2. Fire-Rated Doors: Install doors with clearances according to NFPA 80. 

D. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-

metal manufacturer's written instructions. 

1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not 

more than 9 inches (230 mm) o.c. and not more than 2 inches (51 mm) o.c. from each 

corner. 
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3.4 ADJUSTING AND CLEANING 

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

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

defective work, including hollow-metal work that is warped, bowed, or otherwise unacceptable. 

B. Remove grout and other bonding material from hollow-metal work immediately after 

installation. 

C. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of 

prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

D. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint 

according to manufacturer's written instructions. 

END OF SECTION 081113 



SECTION 083600 SECTIONAL OVERHEAD DOORS 596 SERIES THERMACORE INSULATED 

STEEL DOORS 

SECTIONAL OVERHEAD DOOR  083600 - 1 

 

 

PART 1  GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Insulated Sectional Overhead Doors. 

 

B. Electric Operators and Controls. 

 

C. Operating Hardware, tracks, and support. 

 

1.2 RELATED SECTIONS 

 

A. Section 03300 - Cast-In-Place Concrete: Prepared opening in concrete. Execution 

requirements for placement of anchors in concrete wall construction. 

 

B. Section 04810 - Unit Masonry Assemblies: Prepared opening in masonry. Execution 

requirements for placement of anchors in masonry wall construction. 

 

C. Section 05500 - Metal Fabrications: Steel frame and supports. 

 

D. Section 06114 - Wood Blocking and Curbing: Rough wood framing and blocking for door 

opening. 

 

E. Section 07900 - Joint Sealers: Perimeter sealant and backup materials. 

 

F. Section 08710 - Door Hardware: Cylinder locks. 

 

G. Section 09900 - Paints and Coatings: Field painting. 

 

H. Section 11150 – Parking Control Equipment: Remote door control. 

 

I. Section 16130 - Raceway and Boxes: Empty conduit from control station to door operator. 

 

J. Section 16150 - Wiring Connections: Electrical service to door operator.  

 

1.3 REFERENCES 

 

A. ANSI/DASMA 102 - American National Standard Specifications for Sectional Overhead 

Type Doors. 

 

1.4 DESIGN / PERFORMANCE REQUIREMENTS 

 

A. Wind Loads: Design and size components to withstand loads caused by pressure and suction 

of wind acting normal to plane of wall as calculated in accordance with applicable code. 

1. Design pressure of ________ lb/sq ft (________kPa). 

 

B. Wiring Connections: Requirements for electrical characteristics. 

1. 115 volts, single phase, 60 Hz. 

2. 230 volts, single phase, 60 Hz. 
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3. 230 volts, three phase, 60 Hz. 

4. 460 volts, three phase, 60 Hz. 

 

C. Single-Source Responsibility: Provide doors, tracks, motors, and accessories from one 

manufacturer for each type of door. Provide secondary components from source acceptable 

to manufacturer of primary components. 

 

1.5 SUBMITTALS 

 

A. Submit under provisions of Section 01300. 

 

B. Product Data:  Manufacturer's data sheets on each product to be used, including: 

1. Preparation instructions and recommendations. 

2. Storage and handling requirements and recommendations. 

3. Installation methods. 

 

C. Shop Drawings: Indicate plans and elevations including opening dimensions and required 

tolerances, connection details, anchorage spacing, hardware locations, and installation 

details. 

 

D. Manufacturer's Certificates: Certify products meet or exceed specified requirements. 

 

E. Operation and Maintenance Data. 

 

1.6 QUALITY ASSURANCE 

 

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in 

this section with minimum five years documented experience. 

 

B. Installer Qualifications: Authorized representative of the manufacturer with minimum five 

years documented experience. 

 

C. Products Requiring Electrical Connection: Listed and classified by Underwriters 

Laboratories, Inc. acceptable to authority having jurisdiction as suitable for purpose 

specified. 

 

1.7 DELIVERY, STORAGE, AND HANDLING 

 

A. Store products in manufacturer's unopened labeled packaging until ready for installation. 

 

B. Protect materials from exposure to moisture until ready for installation. 

 

C. Store materials in a dry, ventilated weathertight location. 

 

1.8 PROJECT CONDITIONS 

 

A. Pre-Installation Conference: Convene a pre-installation conference just prior to 

commencement of field operations, to establish procedures to maintain optimum working 

conditions and to coordinate this work with related and adjacent work. 

 

1.9 WARRANTY 
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A. Warranty: Manufacturer’s limited door and operators System warranty for 10 year against 

delamination of polyurethane foam from steel face and all other components for 3 years or 

20,000 cycles, whichever comes first. 

 

 

PART 2  PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. Acceptable Manufacturer: Overhead Door Corp., 2501 S. State Hwy. 121, Suite 200, 

Lewisville, TX  75067.   ASD. Tel. Toll Free: (800) 275-3290. Phone: (469) 549-7100. Fax:  

(972) 906-1499. Web Site: www.overheaddoor.com. E-mail: sales@overheaddoor.com. 

 

B. Substitutions:  Not permitted. 

 

C. Requests for substitutions will be considered in accordance with provisions of Section 

01600. 

 

2.2 INSULATED SECTIONAL OVERHEAD DOORS 

A. Insulated Steel Sectional Overhead Doors: 596 Series Thermacore Insulated Steel Doors by 

Overhead Door Corporation. Units shall have the following characteristics: 

1. Door Assembly: Metal/foam/metal sandwich panel construction, with PVC thermal 

break and weather-tight ship-lap design meeting joints. 

a. Panel Thickness: 2 inches (51 mm). 

b. Exterior Surface: Flush, textured. 

c. Exterior Steel: 20 gauge, galvanized. 

d. End Stiles: 16 gauge with thermal break. 

e. Spring Counterbalance: Sized to weight of the door, with a helically wound, oil 

tempered torsion spring mounted on a steel shaft; cable drum of diecast 

aluminum with high strength galvanized aircraft cable. Sized with a minimum 7 

to 1 safety factor. 

1) Standard cycle spring: 10,000 cycles. 

2) High cycle spring: 25,000 cycles. 

3) High cycle spring: 50,000 cycles. 

4) High cycle spring:  75,000 cycles. 

5) High cycle spring: 100,000 cycles. 

f. Insulation: CFC-free and HCFC-free polyurethane, fully encapsulated. 

g. Thermal Values: R-value of 17.40; U-value of 0.057. 

h. Air Infiltration: 0.08 cfm at 15 mph; 0.08 cfm at 25 mph. 

i. Sound Transmission: Class 26. 

j. Pass-Door:  

1) Provide with optional pass door. 

k. High-Usage Package: Provide with optional high-usage package. 

l. Partial Glazing of Steel Panels: 

1) 1/8 inch (3 mm) Acrylic glazing. 

2) 1/4 inch (6 mm) Acrylic glazing. 

3) 1/8 inch (3 mm) Clear Lexan glazing. 

4) 1/4 inch (6 mm) Clear Lexan glazing. 

5) 1/2 inch (12.5 mm) Clear Lexan Insulated glazing. 
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6) 1/8 inch (3 mm) Tempered glass. 

7) 1/4 inch (6 mm) Tempered glass. 

8) 1/2 inch (12.5 mm) Tempered Insulating Glass. 

9) 1/4 inch (6 mm) Wire glass. 

10) 1/8 inch (3 mm) Double Strength glass. 

11) 1/2 inch (12.5 mm) Double Strength Insulating Glass. 

12) 1/8 inch (3 mm) Low E glazing. 

13) 1/4 inch (6 mm) Low E glazing. 

14) 1/2 inch (12.5 mm) Low E Insulated glazing. 

15) 1/8 inch (3 mm) Solar Bronze glazing. 

16) 1/4 inch (6 mm) Solar Bronze glazing. 

17) 1/2 inch (12.5 mm) Solar Bronze Insulated glazing. 

18) 1/8 inch (3 mm) Obscure glazing. 

19) 1/4 inch (6 mm) Obscure glazing. 

20) 1/2 inch (12.5 mm) Obscure Insulated glazing. 

21) 1/4 inch (6 mm) Twin-Wall Polycarbonate (clear, bronze, white). 

22) 3/8 inch (9.5 mm) Twin-Wall Polycarbonate (clear, bronze, white). 

23) 5/8 inch (15.87 mm) Triple-Wall Polycarbonate (clear, bronze, white). 

m. Full Glazed Aluminum Sash Panels: 

1) 1/8 inch (3 mm) Acrylic glazing. 

2) 1/4 inch (6 mm) Acrylic glazing. 

3) 1/8 inch (3 mm) Clear Lexan glazing. 

4) 1/4 inch (6 mm) Clear Lexan glazing. 

5) 1/2 inch (12.5 mm) Clear Lexan Insulated glazing. 

6) 1/8 inch (3 mm) Tempered glass. 

7) 1/4 inch (6 mm) Tempered glass. 

8) 1/2 inch (12.5 mm) Tempered Insulating Glass. 

9) 1/4 inch (6 mm) Wire glass. 

10) 1/8 inch (3 mm) Double Strength glass. 

11) 1/2 inch (12.5 mm) Double Strength Insulating Glass. 

12) 1/8 inch (3 mm) Low E glazing. 

13) 1/4 inch (6 mm) Low E glazing. 

14) 1/2 inch (12.5 mm) Low E Insulated glazing. 

15) 1/8 inch (3 mm) Solar Bronze glazing. 

16) 1/4 inch (6 mm) Solar Bronze glazing. 

17) 1/2 inch (12.5 mm) Solar Bronze Insulated glazing. 

18) 1/8 inch (3 mm) Obscure glazing. 

19) 1/4 inch (6 mm) Obscure glazing. 

20) 1/2 inch (12.5 mm) Obscure Insulated glazing. 

21) 1/4 inch (6 mm) Twin-Wall Polycarbonate (clear, bronze, white). 

22) 3/8 inch (9.5 mm) Twin-Wall Polycarbonate (clear, bronze, white). 

23) 5/8 inch (15.87 mm) Triple-Wall Polycarbonate (clear, bronze, white). 

2. Finish and Color:  

a. Two coat baked-on polyester: 

1) Interior color, white.  

2) Exterior color, white.   

3) Exterior color, brown.   

4) Exterior color, tan.   

5) Exterior color, gray.   

3. Windload Design: Provide to meet the Design/Performance requirements specified. 
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4. Hardware: Galvanized steel hinges and fixtures. Ball bearing rollers with hardened 

steel races. 

5. Lock:  

a. Interior mounted slide lock. 

b. Interior mounted slide lock with interlock switch for automatic operator. 

c. Keyed lock. 

d. Keyed lock with interlock switch for automatic operator. 

e. Locking mechanism designed to maintain security for exterior while permitting 

break out when impacted from the inside. 

6. Weatherstripping:  

a. EPDM bulb-type strip at bottom section. 

b. Flexible Jamb seals. 

c. Flexible Header seal. 

7. Track: Provide track as recommended by manufacturer to suit loading required and 

clearances available. 

a.  Size:  

1) 2 inch (51 mm). 

2) 3 inch (76 mm). 

b. Type: 

1) Standard lift. 

2) Vertical lift. 

3) High lift. 

4) Low headroom. 

5) Follow roof slope. 

8. Manual Operation: Pull rope. 

9. Manual Operation: Chain hoist. 

10. Electric Motor Operation: Provide UL listed electric operator, size and type as 

recommended by manufacturer to move door in either direction at not less than 2/3 

foot nor more than 1 foot per second. Operator shall meet UL325/2010 requirements 

for continuous monitoring of safety devices. 

a. Entrapment Protection: Required for momentary contact, includes radio control 

operation. 

1) Pneumatic sensing edge up to 18 feet (5.5 m) wide. Constant contact 

only complying with UL 325/2010. 

2) Electric sensing edge monitored to meet UL 325/2010. 

3) Photoelectric sensors monitored to meet UL 325/2010. 

b. Operator Controls: 

1) Push-button operated control stations with open, close, and stop buttons. 

2) Key operated control stations with open, close, and stop buttons. 

3) Push-button and key operated control stations with open, close, and stop 

buttons.  

4) Flush mounting. 

5) Surface mounting.  

6) Interior location. 

7) Exterior location.  

8) Both interior and exterior location. 

c. Special Operation:  

1) Pull switch. 

2) Vehicle detector operation. 

3) Radio control operation. 

4) Card reader control. 
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5) Photocell operation. 

6) Door timer operation. 

7) Commercial light package. 

8) Explosion and dust ignition proof control wiring. 

 

PART 3  EXECUTION 

 

3.1 EXAMINATION 

 

A. Do not begin installation until openings have been properly prepared. 

 

B. Verify wall openings are ready to receive work and opening dimensions and tolerances are 

within specified limits. 

 

C. Verify electric power is available and of correct characteristics. 

 

D. If preparation is the responsibility of another installer, notify Architect of unsatisfactory 

preparation before proceeding. 

 

3.2 PREPARATION 

 

A. Clean surfaces thoroughly prior to installation. 

 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best 

result for the substrate under the project conditions. 

 

3.3 INSTALLATION 

 

A. Install overhead doors and track in accordance with approved shop drawings and the 

manufacturer’s printed instructions. 

 

B. Coordinate installation with adjacent work to ensure proper clearances and allow for 

maintenance. 

 

C. Anchor assembly to wall construction and building framing without distortion or stress. 

 

D. Securely brace door tracks suspended from structure. Secure tracks to structural members 

only. 

 

E. Fit and align door assembly including hardware. 

 

F. Coordinate installation of electrical service. Complete power and control wiring from 

disconnect to unit components. 

 

3.4 CLEANING AND ADJUSTING 

 

A. Adjust door assembly to smooth operation and in full contact with weatherstripping. 

 

B. Clean doors, frames and glass. 

 

C. Remove temporary labels and visible markings. 
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3.5 PROTECTION 

 

A. Do not permit construction traffic through overhead door openings after adjustment and 

cleaning. 

 

B. Protect installed products until completion of project. 

 

C. Touch-up, damaged coatings and finishes and repair minor damage before Substantial 

Completion. 

 

 

END OF SECTION 
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SECTION 087111 - DOOR HARDWARE (DESCRIPTIVE SPECIFICATION) 

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. Mechanical door hardware for the following: 

a. Swinging doors. 

B. Related Sections: 

1. Section 081113 "Hollow Metal Doors and Frames" for door silencers provided as part of 

hollow-metal frames. 

2. Section 083323 "Overhead Coiling Doors" for door hardware provided as part of 

overhead door assemblies. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction and installation details, 

material descriptions, dimensions of individual components and profiles, and finishes. 

B. Other Action Submittals: 

1. Door Hardware Schedule: Prepared by or under the supervision of Installer, detailing 

fabrication and assembly of door hardware, as well as installation procedures and 

diagrams. Coordinate final door hardware schedule with doors, frames, and related work 

to ensure proper size, thickness, hand, function, and finish of door hardware. 

a. Submittal Sequence: Submit door hardware schedule concurrent with submissions 

of Product Data, Samples, and Shop Drawings. Coordinate submission of door 

hardware schedule with scheduling requirements of other work to facilitate the 

fabrication of other work that is critical in Project construction schedule. 

b. Format: Use same scheduling sequence and format and use same door numbers as 

in the Contract Documents. 

c. Content: Include the following information: 

1) Identification number, location, hand, fire rating, size, and material of each 

door and frame. 

2) Locations of each door hardware set, cross-referenced to Drawings on floor 

plans and to door and frame schedule. 
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3) Complete designations, including name and manufacturer, type, style, 

function, size, quantity, function, and finish of each door hardware product. 

4) Fastenings and other pertinent information. 

5) Explanation of abbreviations, symbols, and codes contained in schedule. 

6) Mounting locations for door hardware. 

7) List of related door devices specified in other Sections for each door and 

frame. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For electrified door hardware, from the manufacturer. 

1. Certify that door hardware approved for use on types and sizes of labeled fire-rated doors 

complies with listed fire-rated door assemblies. 

B. Product Test Reports: For compliance with accessibility requirements, based on evaluation of 

comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, 

for door hardware on doors located in accessible routes. 

C. Warranty: Special warranty specified in this Section. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For each type of door hardware to include in maintenance manuals. Include 

final hardware and keying schedule. 

1.6 QUALITY ASSURANCE 

A. Source Limitations: Obtain each type of door hardware from a single manufacturer. 

B. Fire-Rated Door Assemblies: Where fire-rated door assemblies are indicated, provide door 

hardware rated for use in assemblies complying with NFPA 80 that are listed and labeled by a 

qualified testing agency, for fire-protection ratings indicated, based on testing at positive 

pressure according to NFPA 252 or UL 10C, unless otherwise indicated. 

C. Means of Egress Doors: Latches do not require more than 15 lbf (67 N) to release the latch. 

Locks do not require use of a key, tool, or special knowledge for operation. 

D. Accessibility Requirements: Comply with applicable provisions in the ABA Standards of the 

Federal agency having jurisdiction and ICC A117.1 for door hardware on doors in an accessible 

route. 

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the 

wrist and that operate with a force of not more than 5 lbf (22.2 N). 

2. Comply with the following maximum opening-force requirements: 

a. Interior, Non-Fire-Rated Hinged Doors: 5 lbf (22.2 N) applied perpendicular to 

door. 

b. Fire Doors: Minimum opening force allowable by authorities having jurisdiction. 
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3. Bevel raised thresholds with a slope of not more than 1:2. Provide thresholds not more 

than 1/2 inch (13 mm) high. 

4. Closers: Adjust door and gate closer sweep periods so that, from an open position of 90 

degrees, the time required to move the door to a position of 12 degrees from the latch is 5 

seconds minimum. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to 

Project site. 

B. Tag each item or package separately with identification coordinated with the final door 

hardware schedule, and include installation instructions, templates, and necessary fasteners with 

each item or package. 

C. Deliver keys and permanent cores to Owner by registered mail or overnight package service. 

1.8 COORDINATION 

A. Installation Templates: Distribute for doors, frames, and other work specified to be factory 

prepared. Check Shop Drawings of other work to confirm that adequate provisions are made for 

locating and installing door hardware to comply with indicated requirements. 

1.9 WARRANTY 

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

replace components of door hardware that fail in materials or workmanship within specified 

warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including excessive deflection, cracking, or breakage. 

b. Faulty operation of doors and door hardware. 

c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use. 

2. Warranty Period:  Three years from date of Substantial Completion, unless otherwise 

indicated. 

a. Exit Devices:  Two years from date of Substantial Completion. 

b. Manual Closers:  10 years from date of Substantial Completion. 

1.10 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 

maintenance instructions for Owner's continued adjustment, maintenance, and removal and 

replacement of door hardware. 
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PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. Provide door hardware for each door as scheduled in Part 3 "Door Hardware Schedule" Article 

to comply with requirements in this Section. 

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

B. Designations: Requirements for design, grade, function, finish, size, and other distinctive 

qualities of each type of door hardware are indicated in Part 3 "Door Hardware Schedule" 

Article. Products are identified by descriptive titles corresponding to requirements specified in 

Part 2. 

2.2 CONTINUOUS HINGES 

A. Continuous Hinges: BHMA A156.26; minimum 0.120-inch- (3.0-mm-) thick, hinge leaves with 

minimum overall width of 4 inches (102 mm); fabricated to full height of door and frame and to 

template screw locations; with components finished after milling and drilling are complete. 

B. Continuous, Gear-Type Hinges: Extruded-aluminum, pinless, geared hinge leaves joined by a 

continuous extruded-aluminum channel cap; with concealed, self-lubricating thrust bearings. 

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

following: 

a. Hager Companies. 

b. Ives; an Allegion brand. 

c. McKinney Products Company; an ASSA ABLOY Group company. 

d. Stanley Commercial Hardware; a division of Stanley Security Solutions. 

2. Grade: Grade  2-600. 

3. Mounting:  Concealed leaf. 

2.3 MECHANICAL LOCKS AND LATCHES 

A. Lock Functions: As indicated in door hardware schedule. 

B. Lock Throw: Comply with testing requirements for length of bolts required for labeled fire 

doors, and as follows: 

1. Mortise Locks: Minimum 3/4-inch (19-mm) latchbolt throw. 

C. Lock Backset: 2-3/4 inches (70 mm), unless otherwise indicated. 

D. Lock Trim: 

1. Levers:  Cast. 

2. Escutcheons (Roses):  Cast. 

3. Dummy Trim: Match lever lock trim and escutcheons. 

4. Operating Device:  Lever with escutcheons (roses). 

http://www.specagent.com/Lookup?ulid=122
http://www.specagent.com/Lookup?uid=123456981772
http://www.specagent.com/Lookup?uid=123456981768
http://www.specagent.com/Lookup?uid=123456981770
http://www.specagent.com/Lookup?uid=123456981769
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E. 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. 

F. Mortise Locks: BHMA A156.13; Operational Grade 1; stamped steel case with steel or brass 

parts; Series 1000. 

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

following: 

a. Best Access Systems; Stanley Security Solutions, Inc. 

b. Corbin Russwin, Inc.; an ASSA ABLOY Group company. 

c. SARGENT Manufacturing Company; ASSA ABLOY. 

d. Schlage; an Allegion brand. 

e. Yale Security Inc; an ASSA ABLOY Group company. 

2.4 EXIT DEVICES AND AUXILIARY ITEMS 

A. Exit Devices and Auxiliary Items: BHMA A156.3. 

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

following: 

a. Corbin Russwin, Inc.; an ASSA ABLOY Group company. 

b. DORMA Architectural Hardware; a division of DORMA Group North America. 

c. SARGENT Manufacturing Company; ASSA ABLOY. 

d. Von Duprin; an Allegion brand. 

B. Panic Exit Devices: Listed and labeled by a testing and inspecting agency acceptable to 

authorities having jurisdiction, for panic protection, based on testing according to UL 305. 

C. Rim Exit Devices: Grade 1. 

1. Type:  Type 1, rim. 

2. Grade: Grade 1. 

3. Actuating Bar:  Push pad. 

4. Material:  Bronze. 

D. Exit Device Outside Trim:  Lever with cylinder; material and finish to match locksets, unless 

otherwise indicated. 

1. Match design for lock trim, unless otherwise indicated. 

2.5 LOCK CYLINDERS 

A. Lock Cylinders: Tumbler type, constructed from brass or bronze, stainless steel, or nickel silver. 

http://www.specagent.com/Lookup?ulid=124
http://www.specagent.com/Lookup?uid=123456981792
http://www.specagent.com/Lookup?uid=123456981793
http://www.specagent.com/Lookup?uid=123456981794
http://www.specagent.com/Lookup?uid=123456981795
http://www.specagent.com/Lookup?uid=123456981796
http://www.specagent.com/Lookup?ulid=141
http://www.specagent.com/Lookup?uid=123456981911
http://www.specagent.com/Lookup?uid=123456981902
http://www.specagent.com/Lookup?uid=123456981906
http://www.specagent.com/Lookup?uid=123456981907
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1. Provide product indicated on schedule by Best Access Systems; Div. of Stanley Security 

Solutions, Inc. (County Standard) 

B. Standard Lock Cylinders: BHMA A156.5; Grade 1; permanent cores that are interchangeable; 

face finished to match lockset. 

1. Number of Pins:  Seven. 

2. Type:  Mortise type. 

C. 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 A.  Incorporate decisions made in keying conference. 

1. Grand Master Key System: Change keys, a master key, and a grand master key operate 

cylinders. 

2. Existing System: 

a. Master key or grand master key locks to Owner's existing system. 

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. Quantity:  In addition to one extra key blank for each lock, provide the following: 

a. Cylinder Change Keys:  Three. 

b. Master Keys:  Five. 

c. Grand Master Keys: Five. 

2.7 SURFACE CLOSERS 

A. Surface Closers: BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and 

latch speeds controlled by key-operated valves and forged-steel main arm. Comply with 

manufacturer's written recommendations for size of door closers depending on size of door, 

exposure to weather, and anticipated frequency of use. Provide factory-sized closers, adjustable 

to meet field conditions and requirements for opening force. 

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

following: 

a. Corbin Russwin, Inc.; an ASSA ABLOY Group company. 

b. DORMA Architectural Hardware; a division of DORMA Group North America. 

c. Rixson Specialty Door Controls; an ASSA ABLOY Group company. 

d. SARGENT Manufacturing Company; ASSA ABLOY. 

e. Yale Security Inc; an ASSA ABLOY Group company. 

http://www.specagent.com/Lookup?ulid=148
http://www.specagent.com/Lookup?uid=123456981952
http://www.specagent.com/Lookup?uid=123456981953
http://www.specagent.com/Lookup?uid=123456981959
http://www.specagent.com/Lookup?uid=123456981955
http://www.specagent.com/Lookup?uid=123456981951
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B. Surface Closer with Cover: Grade 1; Modern Type with mechanism enclosed in cover. 

1. Mounting:  Hinge side or Opposite hinge side. 

2. Type:  Hold open. 

3. Backcheck:  Adjustable, effective between 60 and 85 degrees of door opening. 

4. Cover Material:  Aluminum. 

5. Closing Power Adjustment: At least 35 percent more than minimum tested value. 

2.8 MECHANICAL STOPS AND HOLDERS 

A. Wall- and Floor-Mounted Stops: BHMA A156.16; polished cast brass, bronze, or aluminum 

base metal. 

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

following: 

a. Don-Jo Mfg., Inc. 

b. Ives; an Allegion brand. 

c. Rockwood Manufacturing Company; an ASSA ABLOY Group company. 

d. Stanley Commercial Hardware; a division of Stanley Security Solutions. 

e. Trimco. 

B. Dome-Type Floor Stop: Grade 1; with minimum 1-inch- (25-mm-) high bumper for doors 

without threshold and 1-3/8-inch- (35-mm-) high bumper for doors with threshold. 

C. Wall Bumpers: Grade 1; with rubber bumper; 2-1/2-inch (64-mm) diameter, minimum 3/4-inch 

(19-mm) projection from wall; with backplate for concealed fastener installation; with concave 

bumper configuration. 

2.9 DOOR GASKETING 

A. Door Gasketing: BHMA A156.22; air leakage not to exceed 0.50 cfm per foot (0.000774 cu. 

m/s per m) of crack length for gasketing other than for smoke control, as tested according to 

ASTM E 283; with resilient or flexible seal strips that are easily replaceable and readily 

available from stocks maintained by manufacturer. 

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

following: 

a. Pemko Manufacturing Co. 

b. Sealeze. 

c. Zero International, Inc. 

B. Adhesive-Backed Perimeter Gasketing:  Vinyl bulb gasket material applied to frame rabbet with 

self-adhesive. 

C. Door Sweeps:  Neoprene gasket material held in place by flat aluminum housing or flange; 

surface mounted to face of door with screws. 

http://www.specagent.com/Lookup?ulid=151
http://www.specagent.com/Lookup?uid=123456981978
http://www.specagent.com/Lookup?uid=123456981972
http://www.specagent.com/Lookup?uid=123456981982
http://www.specagent.com/Lookup?uid=123456981973
http://www.specagent.com/Lookup?uid=123456981983
http://www.specagent.com/Lookup?ulid=154
http://www.specagent.com/Lookup?uid=123456981991
http://www.specagent.com/Lookup?uid=123456981992
http://www.specagent.com/Lookup?uid=123456981997
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2.10 THRESHOLDS 

A. Thresholds: BHMA A156.21; fabricated to full width of opening indicated. 

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

following: 

a. Pemko Manufacturing Co. 

b. Rixson Specialty Door Controls; an ASSA ABLOY Group company. 

c. Sealeze. 

d. Zero International, Inc. 

B. Saddle Thresholds: 

1. Type:  Thermal break and fluted top. 

2. Base Metal:  Stainless steel. 

C. Plate Thresholds: Solid metal plate. 

1. Top Surface:  Fluted. 

2. Base Metal:  Stainless steel. 

2.11 METAL PROTECTIVE TRIM UNITS 

A. Metal Protective Trim Units: BHMA A156.6; fabricated from 0.050-inch- (1.3-mm-) thick 

stainless steel; with manufacturer's standard machine or self-tapping screw fasteners. 

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

following: 

a. Don-Jo Mfg., Inc. 

b. Ives; an Allegion brand. 

c. Trimco. 

B. Kick Plates:  10 inches (254 mm) high by door width with allowance for frame stops. 

2.12 AUXILIARY DOOR HARDWARE 

A. Auxiliary Hardware: BHMA A156.16. 

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

following: 

a. Hager Companies. 

b. Stanley Commercial Hardware; a division of Stanley Security Solutions. 

c. Trimco. 

B. Silencers for Metal Door Frames: Grade 1; neoprene or rubber; minimum diameter 1/2 inch (13 

mm); fabricated for drilled-in application to frame. 

http://www.specagent.com/Lookup?ulid=155
http://www.specagent.com/Lookup?uid=123456981998
http://www.specagent.com/Lookup?uid=123456981999
http://www.specagent.com/Lookup?uid=123456982000
http://www.specagent.com/Lookup?uid=123456982003
http://www.specagent.com/Lookup?ulid=158
http://www.specagent.com/Lookup?uid=123456982023
http://www.specagent.com/Lookup?uid=123456982017
http://www.specagent.com/Lookup?uid=123456982020
http://www.specagent.com/Lookup?ulid=160
http://www.specagent.com/Lookup?uid=123456982041
http://www.specagent.com/Lookup?uid=123456982036
http://www.specagent.com/Lookup?uid=123456982042
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2.13 FABRICATION 

A. Manufacturer's Nameplate: Do not provide products that have manufacturer's name or trade 

name displayed in a visible location except in conjunction with required fire-rated labels and as 

otherwise approved by Architect. 

1. Manufacturer's identification is permitted on rim of lock cylinders only. 

B. Base Metals: Produce door hardware units of base metal indicated, fabricated by forming 

method indicated, using manufacturer's standard metal alloy, composition, temper, and 

hardness. Furnish metals of a quality equal to or greater than that of specified door hardware 

units and BHMA A156.18. 

C. Fasteners: Provide door hardware manufactured to comply with published templates prepared 

for machine, wood, and sheet metal screws. Provide screws that comply with commercially 

recognized industry standards for application intended, except aluminum fasteners are not 

permitted. Provide Phillips flat-head screws with finished heads to match surface of door 

hardware, unless otherwise indicated. 

1. Concealed Fasteners: For door hardware units that are exposed when door is closed, 

except for units already specified with concealed fasteners. Do not use through bolts for 

installation where bolt head or nut on opposite face is exposed unless it is the only means 

of securely attaching the door hardware. Where through bolts are used on hollow door 

and frame construction, provide sleeves for each through bolt. 

2. Fire-Rated Applications: 

a. Wood or Machine Screws: For the following: 

1) Hinges mortised to doors or frames. 

2) Strike plates to frames. 

3) Closers to doors and frames. 

b. Steel Through Bolts: For the following unless door blocking is provided: 

1) Surface-mounted exit devices. 

3. Spacers or Sex Bolts: For through bolting of hollow-metal doors. 

4. Gasketing Fasteners: Provide noncorrosive fasteners for exterior applications and 

elsewhere as indicated. 

2.14 FINISHES 

A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

C. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are 

acceptable if they are within one-half of the range of approved Samples. Noticeable variations 

in the same piece are not acceptable. Variations in appearance of other components are 
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acceptable if they are within the range of approved Samples and are assembled or installed to 

minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with requirements for 

installation tolerances, labeled fire-rated door assembly construction, wall and floor 

construction, and other conditions affecting performance. 

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

3.2 PREPARATION 

A. Steel Doors and Frames: For surface applied door hardware, drill and tap doors and frames 

according to ANSI/SDI A250.6. 

3.3 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. 

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. 

1. Set units level, plumb, and true to line and location. Adjust and reinforce attachment 

substrates as necessary for proper installation and operation. 

2. Drill and countersink units that are not factory prepared for anchorage fasteners. Space 

fasteners and anchors according to industry standards. 

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 (750 mm) of door height, whichever is more stringent, unless other equivalent means of 

support for door, such as spring hinges or pivots, are provided. 

D. Lock Cylinders: Install construction cores to secure building and areas during construction 

period. 

1. Replace construction cores with permanent cores as directed by Owner. 

E. Thresholds: Set thresholds for exterior doors and other doors indicated in full bed of sealant 

complying with requirements specified in Section 079200 "Joint Sealants." 
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F. 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. 

G. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame. 

H. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed. 

I. Door Bottoms: Apply to bottom of door, forming seal with threshold when door is closed. 

3.4 ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 

ensure proper operation or function of every unit. Replace units that cannot be adjusted to 

operate as intended. Adjust door control devices to compensate for final operation of heating 

and ventilating equipment and to comply with referenced accessibility requirements. 

1. Door Closers: Adjust sweep period to comply with accessibility requirements and 

requirements of authorities having jurisdiction. 

3.5 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items as necessary to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure that door hardware is without 

damage or deterioration at time of Substantial Completion. 

3.6 DOOR HARDWARE SCHEDULE 

 

Door Hardware Set No. 1 

to have the following: 

  

Qty. Item 

1 Continuous Hinge; A156.26; A31031G 

1 

1 

1 

Exit Device; A156.3; Type 1,  Function 09, Grade 1 

Electric Strike; HES 9600 

Door Contact: GE 1078 

1 Closer; A156.4; C02021 

1 Weather-stripping 

1 Door Sweep 

1 

1 

Threshold; A156.21; J36190 

Kick Plate 

 

Door Hardware Set No. 2 

to have the following: 

  

Qty. Item 

1 Continuous Hinge; A156.26; A31031G 
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1 Exit Device; A156.3; Type 1,  Function 09, Grade 1 

1 

1 

1 

1 

1 

Closer; A156.4; C02021 

Weather-stripping 

Door Sweep 

Threshold; A156.21; J36190 

Kick Plate 

 

Door Hardware Set No. 3 

to have the following: 

  

Qty. Item 

1 Continuous Hinge; A156.26; A31031G 

1 Lock Set; A156.13; Grade 1, Function 01 

1 

1 

1 

Closer; A156.4; C02012 

Wall Stop; A156.16; L0210 

Kick Plate 

END OF SECTION 087111 
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SECTION 088000 - GLAZING 

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 glazing for the following products and applications, including those specified 

in other Sections where glazing requirements are specified by reference to this Section: 

1. Doors. 

2. Storefront framing. 

1.3 DEFINITIONS 

A. Glass Manufacturers:  Firms that produce primary glass, fabricated glass, or both, as defined in 

referenced glazing publications. 

B. Glass Thicknesses:  Indicated by thickness designations in millimeters according to 

ASTM C 1036. 

C. Interspace:  Space between lites of an insulating-glass unit. 

1.4 PERFORMANCE REQUIREMENTS 

A. General:  Installed glazing systems shall withstand normal thermal movement and wind and 

impact loads (where applicable) without failure, including loss or glass breakage attributable to 

the following:  defective manufacture, fabrication, or installation; failure of sealants or gaskets 

to remain watertight and airtight; deterioration of glazing materials; or other defects in 

construction. 

B. Thermal Movements:  Allow for thermal movements from ambient and surface temperature 

changes acting on glass framing members and glazing components. 

1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 

surfaces. 

1.5 PRECONSTRUCTION TESTING 

A. Preconstruction Adhesion and Compatibility Testing:  Test each glazing material type, tape 

sealant, gasket, glazing accessory, and glass-framing member for adhesion to and compatibility 

with elastomeric glazing sealants. 
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1. Testing will not be required if data are submitted based on previous testing of current 

sealant products and glazing materials matching those submitted. 

2. Use ASTM C 1087 to determine whether priming and other specific joint-preparation 

techniques are required to obtain rapid, optimum adhesion of glazing sealants to glass, 

tape sealants, gaskets, and glazing channel substrates. 

3. Test no fewer than eight Samples of each type of material, including joint substrates, 

shims, sealant backings, secondary seals, and miscellaneous materials. 

4. Schedule sufficient time for testing and analyzing results to prevent delaying the Work. 

5. For materials failing tests, submit sealant manufacturer's written instructions for 

corrective measures including the use of specially formulated primers. 

1.6 ACTION SUBMITTALS 

A. Product Data:  For each glass product and glazing material indicated. 

B. Glass Samples:  For each type of glass product other than clear monolithic vision glass; 12 

inches (300 mm) square. 

C. Glazing Accessory Samples:  For gaskets and sealants, in 12-inch (300-mm) lengths.  Install 

sealant Samples between two strips of material representative in color of the adjoining framing 

system. 

D. Glazing Schedule:  List glass types and thicknesses for each size opening and location.  Use 

same designations indicated on Drawings. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For manufacturers of insulating-glass units with sputter-coated, low-e 

coatings. 

B. Product Certificates:  For glass and glazing products, from manufacturer. 

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 

testing agency, for insulating glass, glazing sealants, and glazing gaskets. 

1. For glazing sealants, provide test reports based on testing current sealant formulations 

within previous 36-month period. 

D. Preconstruction adhesion and compatibility test report. 

E. Warranties:  Sample of special warranties. 

1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications for Insulating-Glass Units with Sputter-Coated, Low-E Coatings:  

A qualified insulating-glass manufacturer who is approved by coated-glass manufacturer. 

B. Source Limitations for Glass:  Obtain insulating glass from single source from single 

manufacturer for each glass type. 



 

GLAZING 088000 - 3 

C. Source Limitations for Glazing Accessories:  Obtain from single source from single 

manufacturer for each product and installation method. 

D. Glazing Publications:  Comply with published recommendations of glass product manufacturers 

and organizations below, unless more stringent requirements are indicated.  Refer to these 

publications for glazing terms not otherwise defined in this Section or in referenced standards. 

1. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "North American Glazing 

Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use." 

E. Safety Glazing Labeling:  Where safety glazing labeling is indicated, permanently mark glazing 

with certification label of the SGCC or another certification agency acceptable to authorities 

having jurisdiction.  Label shall indicate manufacturer's name, type of glass, thickness, and 

safety glazing standard with which glass complies. 

F. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least 

one component lite of units with appropriate certification label of IGCC. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Protect glazing materials according to manufacturer's written instructions.  Prevent damage to 

glass and glazing materials from condensation, temperature changes, direct exposure to sun, or 

other causes. 

B. Comply with insulating-glass manufacturer's written recommendations for venting and sealing 

units to avoid hermetic seal ruptures due to altitude change. 

1.10 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate 

temperature conditions are outside limits permitted by glazing material manufacturers and when 

glazing channel substrates are wet from rain, frost, condensation, or other causes. 

1. Do not install glazing sealants when ambient and substrate temperature conditions are 

outside limits permitted by sealant manufacturer or below 40 deg F (4.4 deg C). 

1.11 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form in 

which coated-glass manufacturer agrees to replace coated-glass units that deteriorate within 

specified warranty period.  Deterioration of coated glass is defined as defects developed from 

normal use that are not attributed to glass breakage or to maintaining and cleaning coated glass 

contrary to manufacturer's written instructions.  Defects include peeling, cracking, and other 

indications of deterioration in coating. 

1. Warranty Period:  10 years from date of Substantial Completion. 

B. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form in which 

insulating-glass manufacturer agrees to replace insulating-glass units that deteriorate within 

specified warranty period.  Deterioration of insulating glass is defined as failure of hermetic seal 
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under normal use that is not attributed to glass breakage or to maintaining and cleaning 

insulating glass contrary to manufacturer's written instructions.  Evidence of failure is the 

obstruction of vision by dust, moisture, or film on interior surfaces of glass. 

1. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 GLASS PRODUCTS, GENERAL 

A. Thickness:  Where glass thickness is indicated, it is a minimum.  Provide glass lites in 

thicknesses as needed to comply with requirements indicated. 

B. Strength:  Where float glass is indicated, provide annealed float glass, Kind HS heat-treated 

float glass, or Kind FT heat-treated float glass as needed to comply with "Performance 

Requirements" Article.  Where heat-strengthened glass is indicated, provide Kind HS heat-

treated float glass or Kind FT heat-treated float glass as needed to comply with "Performance 

Requirements" Article.  Where fully tempered glass is indicated, provide Kind FT heat-treated 

float glass. 

C. Thermal and Optical Performance Properties:  Provide glass with performance properties 

specified, as indicated in manufacturer's published test data, based on procedures indicated 

below: 

1. For insulating-glass units, properties are based on units of thickness indicated for overall 

unit and for each lite. 

2. U-Factors:  Center-of-glazing values, according to NFRC 100 and based on LBL's 

WINDOW 5.2 computer program, expressed as Btu/sq. ft. x h x deg F (W/sq. m x K). 

3. Solar Heat-Gain Coefficient and Visible Transmittance:  Center-of-glazing values, 

according to NFRC 200 and based on LBL's WINDOW 5.2 computer program. 

4. Visible Reflectance:  Center-of-glazing values, according to NFRC 300. 

2.2 GLASS PRODUCTS 

A. Ultraclear Float Glass:  ASTM C 1036, Type I, Quality-Q3, Class I, complying with other 

requirements specified and with visible light transmission not less than 91 percent. 

B. Heat-Treated Float Glass:  ASTM C 1048; Type I; Quality-Q3; Class I (clear) unless otherwise 

indicated; of kind and condition indicated. 

1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion 

parallel to bottom edge of glass as installed unless otherwise indicated. 

2. For uncoated glass, comply with requirements for Condition A. 

3. For coated vision glass, comply with requirements for Condition C (other coated glass). 
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2.3 INSULATING GLASS 

A. Insulating-Glass Units:  Factory-assembled units consisting of sealed lites of glass separated by 

a dehydrated interspace, qualified according to ASTM E 2190, and complying with other 

requirements specified. 

1. Sealing System:  Dual seal, with manufacturer's standard primary and secondary. 

2. Spacer:  Manufacturer's standard spacer material and construction. 

3. Desiccant:  Molecular sieve or silica gel, or blend of both. 

B. Glass:  Comply with applicable requirements in "Glass Products" Article as indicated by 

designations in "Insulating-Glass Types" Article. 

2.4 GLAZING GASKETS 

A. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned EPDM gaskets 

complying with ASTM C 509, Type II, black; of profile and hardness required to maintain 

watertight seal. 

1. Application:  Use where soft compression gaskets will be compressed by inserting dense 

compression gaskets on opposite side of glazing or pressure applied by means of 

pressure-glazing stops on opposite side of glazing. 

2.5 GLAZING SEALANTS 

A. General: 

1. Compatibility:  Provide glazing sealants that are compatible with one another and with 

other materials they will contact, including glass products, seals of insulating-glass units, 

and glazing channel substrates, under conditions of service and application, as 

demonstrated by sealant manufacturer based on testing and field experience. 

2. Suitability:  Comply with sealant and glass manufacturers' written instructions for 

selecting glazing sealants suitable for applications indicated and for conditions existing at 

time of installation. 

3. Colors of Exposed Glazing Sealants:  As selected by Architect from manufacturer's full 

range. 

B. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S, 

Grade NS, Class 50, Use NT. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. BASF Building Systems; Omniseal 50. 

b. Dow Corning Corporation; 995. 

c. GE Advanced Materials - Silicones; SilGlaze II SCS2800. 

d. May National Associates, Inc.; Bondaflex Sil 295. 

e. Pecora Corporation; 895. 

f. Polymeric Systems, Inc.; PSI-641. 



 

GLAZING 088000 - 6 

g. Sika Corporation, Construction Products Division; SikaSil-C995. 

h. Tremco Incorporated; Spectrem 2. 

2.6 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based, 100 percent solids elastomeric 

tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer 

rod as recommended in writing by tape and glass manufacturers for application indicated; and 

complying with ASTM C 1281 and AAMA 800 for products indicated below: 

1. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous 

pressure. 

2.7 MISCELLANEOUS GLAZING MATERIALS 

A. General:  Provide products of material, size, and shape complying with referenced glazing 

standard, requirements of manufacturers of glass and other glazing materials for application 

indicated, and with a proven record of compatibility with surfaces contacted in installation. 

B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer. 

C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or 

minus 5. 

D. Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass 

manufacturer to maintain glass lites in place for installation indicated. 

E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side 

walking). 

F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and 

density to control glazing sealant depth and otherwise produce optimum glazing sealant 

performance. 

2.8 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face 

clearances, edge and surface conditions, and bite complying with written instructions of product 

manufacturer and referenced glazing publications, to comply with system performance 

requirements. 

2.9 INSULATING-GLASS TYPES 

A. Glass Type GL-1:  Low-e-coated, tinted insulating glass. 

1. Overall Unit Thickness:  3/4 inch for doors, 1 inch for windows. 

2. Thickness of Each Glass Lite:  6.0 mm. 

3. Outdoor Lite:  Tinted fully tempered float glass. 

4. Interspace Content:  Argon. 
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5. Indoor Lite:  Clear fully tempered float glass. 

6. Low-E Coating:  Pyrolytic on third surface. 

7. U-Factor:  .24 maximum. 

8. Solar Heat Gain Coefficient:  .37 maximum. 

9. Condensation Resistance Rating:  70 minimum. 

10. Provide safety glazing labeling. 

11. Provide safety glazing labeling. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the 

following: 

1. Manufacturing and installation tolerances, including those for size, squareness, and 

offsets at corners. 

2. Presence and functioning of weep systems. 

3. Minimum required face and edge clearances. 

4. Effective sealing between joints of glass-framing members. 

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

3.2 PREPARATION 

A. Clean glazing channels and other framing members receiving glass immediately before glazing.  

Remove coatings not firmly bonded to substrates. 

B. Examine glazing units to locate exterior and interior surfaces.  Label or mark units as needed so 

that exterior and interior surfaces are readily identifiable.  Do not use materials that will leave 

visible marks in the completed work. 

3.3 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and 

other glazing materials, unless more stringent requirements are indicated, including those in 

referenced glazing publications. 

B. Adjust glazing channel dimensions as required by Project conditions during installation to 

provide necessary bite on glass, minimum edge and face clearances, and adequate sealant 

thicknesses, with reasonable tolerances. 

C. Protect glass edges from damage during handling and installation.  Remove damaged glass from 

Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or 

other imperfections that, when installed, could weaken glass and impair performance and 

appearance. 
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D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 

preconstruction testing. 

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 

publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of 

compatible sealant suitable for heel bead. 

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

G. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm). 

1. Locate spacers directly opposite each other on both inside and outside faces of glass.  

Install correct size and spacing to preserve required face clearances, unless gaskets and 

glazing tapes are used that have demonstrated ability to maintain required face clearances 

and to comply with system performance requirements. 

2. Provide 1/8-inch (3-mm) minimum bite of spacers on glass and use thickness equal to 

sealant width.  With glazing tape, use thickness slightly less than final compressed 

thickness of tape. 

H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways 

in glazing channel, as recommended in writing by glass manufacturer and according to 

requirements in referenced glazing publications. 

I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics. 

J. Set glass lites with proper orientation so that coatings face exterior or interior as specified. 

3.4 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush 

with or protrude slightly above sightline of stops. 

B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch tapes to 

make them fit opening. 

C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  Cover 

horizontal framing joints by applying tapes to jambs and then to heads and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  

Seal joints in tapes with compatible sealant approved by tape manufacturer. 

E. Do not remove release paper from tape until right before each glazing unit is installed. 

F. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense 

compression gaskets formed and installed to lock in place against faces of removable stops.  

Start gasket applications at corners and work toward centers of openings. 
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3.5 GASKET GLAZING (DRY) 

A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings 

exactly, with allowance for stretch during installation. 

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place 

with joints miter cut and bonded together at corners. 

C. Installation with Drive-in Wedge Gaskets:  Center glass lites in openings on setting blocks and 

press firmly against soft compression gasket by inserting dense compression gaskets formed and 

installed to lock in place against faces of removable stops.  Start gasket applications at corners 

and work toward centers of openings.  Compress gaskets to produce a weathertight seal without 

developing bending stresses in glass.  Seal gasket joints with sealant recommended by gasket 

manufacturer. 

D. Installation with Pressure-Glazing Stops:  Center glass lites in openings on setting blocks and 

press firmly against soft compression gasket.  Install dense compression gaskets and pressure-

glazing stops, applying pressure uniformly to compression gaskets.  Compress gaskets to 

produce a weathertight seal without developing bending stresses in glass.  Seal gasket joints 

with sealant recommended by gasket manufacturer. 

E. Install gaskets so they protrude past face of glazing stops. 

3.6 CLEANING AND PROTECTION 

A. Protect exterior glass from damage immediately after installation by attaching crossed streamers 

to framing held away from glass.  Do not apply markers to glass surface.  Remove 

nonpermanent labels and clean surfaces. 

B. Protect glass from contact with contaminating substances resulting from construction 

operations.  If, despite such protection, contaminating substances do come into contact with 

glass, remove substances immediately as recommended in writing by glass manufacturer. 

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at 

frequent intervals during construction, but not less than once a month, for buildup of dirt, scum, 

alkaline deposits, or stains; remove as recommended in writing by glass manufacturer. 

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from 

natural causes, accidents, and vandalism, during construction period. 

E. Wash glass on both exposed surfaces in each area of Project not more than four days before date 

scheduled for inspections that establish date of Substantial Completion.  Wash glass as 

recommended in writing by glass manufacturer. 

END OF SECTION 088000 
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SECTION 089119 - FIXED LOUVERS 

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. Fixed, extruded-aluminum louvers. 

 

1.3 DEFINITIONS 

A. Louver Terminology: Definitions of terms for metal louvers contained in AMCA 501 apply to 

this Section unless otherwise defined in this Section or in referenced standards. 

B. Horizontal Louver: Louver with horizontal blades (i.e., the axes of the blades are horizontal). 

C. Drainable-Blade Louver: Louver with blades having gutters that collect water and drain it to 

channels in jambs and mullions, which carry it to bottom of unit and away from opening. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. For louvers specified to bear AMCA seal, include printed catalog pages showing 

specified models with appropriate AMCA Certified Ratings Seals. 

B. Shop Drawings: For louvers and accessories. Include plans, elevations, sections, details, and 

attachments to other work. Show frame profiles and blade profiles, angles, and spacing. 

1. Show weep paths, gaskets, flashing, sealant, and other means of preventing water 

intrusion. 

2. Show mullion profiles and locations. 

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

1.5 INFORMATIONAL SUBMITTALS 

A. Windborne-debris-impact-resistance test reports. 
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1.6 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 

1.7 FIELD CONDITIONS 

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

fabrication. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain louvers from single source from a single manufacturer where 

indicated to be of same type, design, or factory-applied color finish. 

2.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Louvers shall withstand the effects of gravity loads and the following 

loads and stresses within limits and under conditions indicated without permanent deformation 

of louver components, noise or metal fatigue caused by louver-blade rattle or flutter, or 

permanent damage to fasteners and anchors. Wind pressures shall be considered to act normal 

to the face of the building. 

1. Wind Loads: Determine loads based on pressures as indicated on Drawings. 

B. Windborne-Debris-Impact Resistance: Louvers located within 30 feet (9.1 m) of grade shall 

pass enhanced-protection, large-missile testing requirements in ASTM E 1996 for Wind Zone 2 

when tested according to ASTM E 1886. Test specimens shall be no smaller in width and length 

than louvers indicated for use on Project. 

C. Louver Performance Ratings: Provide louvers complying with requirements specified, as 

demonstrated by testing manufacturer's stock units identical to those provided, except for length 

and width according to AMCA 500-L. 

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature 

changes. 

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 

material surfaces. 

E. SMACNA Standard: Comply with recommendations in SMACNA's "Architectural Sheet Metal 

Manual" for fabrication, construction details, and installation procedures. 



   

FIXED LOUVERS 089119 - 3 

2.3 FIXED, EXTRUDED-ALUMINUM LOUVERS 

A. Horizontal, Drainable-Blade Louver: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 

a. Construction Specialties, Inc. 

b. Greenheck Fan Corporation. 

c. Nystrom, Inc. 

d. Ruskin Company; Tomkins PLC. 

2. Louver Depth:  6 inches (150 mm). 

3. Frame and Blade Nominal Thickness: Not less than 0.080 inch (2.03 mm). 

4. Mullion Type: Exposed. 

5. Louver Performance Ratings: 

a. Free Area: Not less than 7.5 sq. ft. (0.70 sq. m) for 48-inch- (1220-mm-) wide by 

48-inch- (1220-mm-) high louver. 

b. Point of Beginning Water Penetration: Not less than 900 fpm (4.6 m/s). 

c. Air Performance: Not more than 0.10-inch wg (25-Pa) static pressure drop at 750-

fpm (3.8-m/s) free-area intake velocity. 

6. AMCA Seal: Mark units with AMCA Certified Ratings Seal. 

2.4 LOUVER SCREENS 

A. General: Provide screen at each exterior louver. 

1. Screen Location for Fixed Louvers: Interior face. 

2. Screening Type:  Insect screening. 

B. Secure screen frames to louver frames with stainless-steel machine screws, spaced a maximum 

of 6 inches (150 mm) from each corner and at 12 inches (300 mm) o.c. 

C. Louver Screen Frames: Fabricate with mitered corners to louver sizes indicated. 

1. Metal: Same type and form of metal as indicated for louver to which screens are 

attached. Reinforce extruded-aluminum screen frames at corners with clips. 

2. Finish:  Same finish as louver frames to which louver screens are attached. 

3. Type:  Rewirable frames with a driven spline or insert. 

D. Louver Screening for Aluminum Louvers: 

1. Insect Screening: Aluminum, 18-by-16 (1.4-by-1.6-mm) mesh, 0.012-inch (0.30-mm) 

wire. 

2.5 MATERIALS 

A. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T5, T-52, or T6. 

B. Aluminum Sheet: ASTM B 209 (ASTM B 209M), Alloy 3003 or 5005 with temper as required 

for forming, or as otherwise recommended by metal producer for required finish. 

http://www.specagent.com/LookUp/?ulid=7059&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456838114&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456838116&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456838121&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456838124&mf=04&src=wd
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C. Fasteners: Use types and sizes to suit unit installation conditions. 

1. Use hex-head or Phillips pan-head tamper-resistant screws for exposed fasteners unless 

otherwise indicated. 

2. For fastening aluminum, use aluminum or 300 series stainless-steel fasteners. 

3. For color-finished louvers, use fasteners with heads that match color of louvers. 

D. Postinstalled Fasteners for Concrete and Masonry: Torque-controlled expansion anchors, made 

from stainless-steel components, with capability to sustain, without failure, a load equal to 4 

times the loads imposed, for concrete, or 6 times the load imposed for masonry, as determined 

by testing according to ASTM E 488, conducted by a qualified independent testing agency. 

E. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187. 

2.6 FABRICATION 

A. Factory assemble louvers to minimize field splicing and assembly. Disassemble units as 

necessary for shipping and handling limitations. Clearly mark units for reassembly and 

coordinated installation. 

B. Maintain equal louver blade spacing, including separation between blades and frames at head 

and sill, to produce uniform appearance. 

C. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with allowances 

made for fabrication and installation tolerances, adjoining material tolerances, and perimeter 

sealant joints. 

1. Frame Type:  Exterior flange unless otherwise indicated. 

D. Include supports, anchorages, and accessories required for complete assembly. 

E. Provide extended sills for recessed louvers. 

F. Join frame members to each other and to fixed louver blades with fillet welds concealed from 

view unless otherwise indicated or size of louver assembly makes bolted connections between 

frame members necessary. 

2.7 ALUMINUM FINISHES 

A. Finish louvers after assembly. 

B. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker. 

1. Color:  As selected by Architect from full range of industry colors and color densities. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

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

installation tolerances and other conditions affecting performance of the Work. 

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

3.2 PREPARATION 

A. Coordinate setting drawings, diagrams, templates, instructions, and directions for installation of 

anchorages that are to be embedded in concrete or masonry construction. Coordinate delivery of 

such items to Project site. 

3.3 INSTALLATION 

A. Locate and place louvers level, plumb, and at indicated alignment with adjacent work. 

B. Use concealed anchorages where possible. Provide brass or lead washers fitted to screws where 

required to protect metal surfaces and to make a weathertight connection. 

C. Form closely fitted joints with exposed connections accurately located and secured. 

D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as 

indicated. 

E. Protect unpainted galvanized and nonferrous-metal surfaces that are in contact with concrete, 

masonry, or dissimilar metals from corrosion and galvanic action by applying a heavy coating 

of bituminous paint or by separating surfaces with waterproof gaskets or nonmetallic flashing. 

F. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, 

where weathertight louver joints are required. Comply with Section 079200 "Joint Sealants" for 

sealants applied during louver installation. 

3.4 ADJUSTING AND CLEANING 

A. Clean exposed louver surfaces that are not protected by temporary covering, to remove 

fingerprints and soil during construction period. Do not let soil accumulate during construction 

period. 

B. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not 

harmful to finishes. Thoroughly rinse surfaces and dry. 

C. Restore louvers damaged during installation and construction so no evidence remains of 

corrective work. If results of restoration are unsuccessful, as determined by Architect, remove 

damaged units and replace with new units. 
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1. Touch up minor abrasions in finishes with air-dried coating that matches color and gloss 

of, and is compatible with, factory-applied finish coating. 

END OF SECTION 089119 
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PART 1  GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Insulated Sectional Overhead Doors. 

 

B. Electric Operators and Controls. 

 

C. Operating Hardware, tracks, and support. 

 

1.2 RELATED SECTIONS 

 

A. Section 03300 - Cast-In-Place Concrete: Prepared opening in concrete. Execution 

requirements for placement of anchors in concrete wall construction. 

 

B. Section 05500 - Metal Fabrications: Steel frame and supports. 

 

C. Section 07900 - Joint Sealers: Perimeter sealant and backup materials. 

 

D. Section 08710 - Door Hardware: Cylinder locks. 

 

E. Section 09900 - Paints and Coatings: Field painting. 

 

F. Section 11150 – Parking Control Equipment: Remote door control. 

 

G. Section 16130 - Raceway and Boxes: Empty conduit from control station to door operator. 

 

H. Section 16150 - Wiring Connections: Electrical service to door operator.  

 

1.3 REFERENCES 

 

A. ANSI/DASMA 102 - American National Standard Specifications for Sectional Overhead 

Type Doors. 

 

1.4 DESIGN / PERFORMANCE REQUIREMENTS 

 

A. Wind Loads: Design and size components to withstand loads caused by pressure and suction 

of wind acting normal to plane of wall as shown in the Structural Drawings and in 

accordance with applicable building codes. 

 

B. Wiring Connections: Requirements for electrical characteristics as shown in the electric. 

1. 115 volts, single phase, 60 Hz. 

2. 230 volts, single phase, 60 Hz. 

3. 230 volts, three phase, 60 Hz. 

4. 460 volts, three phase, 60 Hz. 

 

C. Single-Source Responsibility: Provide doors, tracks, motors, and accessories from one 

manufacturer for each type of door. Provide secondary components from source acceptable 

to manufacturer of primary components. 
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1.5 SUBMITTALS 

 

A. Submit under provisions of Section 01300. 

 

B. Product Data:  Manufacturer's data sheets on each product to be used, including: 

1. Preparation instructions and recommendations. 

2. Storage and handling requirements and recommendations. 

3. Installation methods. 

 

C. Shop Drawings: Indicate plans and elevations including opening dimensions and required 

tolerances, connection details, anchorage spacing, hardware locations, and installation 

details. 

 

D. Manufacturer's Certificates: Certify products meet or exceed specified requirements. 

 

E. Operation and Maintenance Data. 

 

1.6 QUALITY ASSURANCE 

 

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in 

this section with minimum five years documented experience. 

 

B. Installer Qualifications: Authorized representative of the manufacturer with minimum five 

years documented experience. 

 

C. Products Requiring Electrical Connection: Listed and classified by Underwriters 

Laboratories, Inc. acceptable to authority having jurisdiction as suitable for purpose 

specified. 

 

1.7 DELIVERY, STORAGE, AND HANDLING 

 

A. Store products in manufacturer's unopened labeled packaging until ready for installation. 

 

B. Protect materials from exposure to moisture until ready for installation. 

 

C. Store materials in a dry, ventilated weathertight location. 

 

1.8 PROJECT CONDITIONS 

 

A. Pre-Installation Conference: Convene a pre-installation conference just prior to 

commencement of field operations, to establish procedures to maintain optimum working 

conditions and to coordinate this work with related and adjacent work. 

 

1.9 WARRANTY 

 

 

A. Warranty: Manufacturer’s limited door and operators System warranty for 10 year against 

delamination of polyurethane foam from steel face and all other components for 3 years or 

20,000 cycles, whichever comes first. 
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PART 2  PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. Basis of Design: Overhead Door Corp., 2501 S. State Hwy. 121, Suite 200, Lewisville, TX  

75067.   ASD. Tel. Toll Free: (800) 275-3290. Phone: (469) 549-7100. Fax:  (972) 906-

1499. Web Site: www.overheaddoor.com. E-mail: sales@overheaddoor.com. 

 

B. Requests for substitutions will be considered in accordance with provisions of Section 

01600. 

 

2.2 INSULATED SECTIONAL OVERHEAD DOORS 

A. Insulated Steel Sectional Overhead Doors: 596 Series Thermacore Insulated Steel Doors by 

Overhead Door Corporation. Units shall have the following characteristics: 

1. Door Assembly: Metal/foam/metal sandwich panel construction, with PVC thermal 

break and weather-tight ship-lap design meeting joints. 

a. Panel Thickness: 2 inches (51 mm). 

b. Exterior Surface: Flush, smooth. 

c. Exterior Steel: 20 gauge, galvanized. 

d. End Stiles: 16 gauge with thermal break. 

e. Spring Counterbalance: Sized to weight of the door, with a helically wound, oil 

tempered torsion spring mounted on a steel shaft; cable drum of diecast 

aluminum with high strength galvanized aircraft cable. Sized with a minimum 7 

to 1 safety factor. 

1) Standard cycle spring: 10,000 cycles. 

2) High cycle spring: 25,000 cycles. 

3) High cycle spring: 50,000 cycles. 

4) High cycle spring:  75,000 cycles. 

f. Insulation: CFC-free and HCFC-free polyurethane, fully encapsulated. 

g. Thermal Values: R-value of 17.40; U-value of 0.057. 

h. Air Infiltration: 0.08 cfm at 15 mph; 0.08 cfm at 25 mph. 

i. Sound Transmission: Class 26. 

j. High-Usage Package: Provide with optional high-usage package. 

k. Partial Glazing of Steel Panels: 

1) 1/2 inch (12.5 mm) Tempered Insulating Glass. 

l. Full Glazed Aluminum Sash Panels: 

1) 1/2 inch (12.5 mm) Tempered Insulating Glass. 

2. Finish and Color, PROVIDE SAMPLES, as selected by architect:  

a. Two coat baked-on polyester: 

1) Interior color, white.  

2) Exterior color, white.   

3) Exterior color, tan.   

4) Exterior color, gray.   

3. Windload Design: Provide to meet the Design/Performance requirements specified. 

4. Hardware: Galvanized steel hinges and fixtures. Ball bearing rollers with hardened 

steel races. 

5. Lock:  

a. Interior mounted slide lock. 

b. Interior mounted slide lock with interlock switch for automatic operator. 

c. Keyed lock. 
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d. Keyed lock with interlock switch for automatic operator. 

e. Locking mechanism designed to maintain security for exterior while permitting 

break out when impacted from the inside. 

6. Weatherstripping:  

a. EPDM bulb-type strip at bottom section. 

b. Flexible Jamb seals. 

c. Flexible Header seal. 

7. Track: Provide track as recommended by manufacturer to suit loading required and 

clearances available. 

a.  Size:  

1) 2 inch (51 mm). 

2) 3 inch (76 mm). 

b. Type: 

1) High lift. 

2) Follow roof slope. 

8. Manual Operation: Chain hoist. 

9. Electric Motor Operation: Provide UL listed electric operator, size and type as 

recommended by manufacturer to move door in either direction at not less than 2/3 

foot nor more than 1 foot per second. Operator shall meet UL325/2010 requirements 

for continuous monitoring of safety devices. 

a. Entrapment Protection: Required for momentary contact, includes radio control 

operation. 

1) Pneumatic sensing edge up to 18 feet (5.5 m) wide. Constant contact 

only complying with UL 325/2010. 

2) Electric sensing edge monitored to meet UL 325/2010. 

3) Photoelectric sensors monitored to meet UL 325/2010. 

b. Operator Controls: 

1) Push-button operated control stations with open, close, and stop buttons. 

2) Key operated control stations with open, close, and stop buttons. 

3) Push-button and key operated control stations with open, close, and stop 

buttons.  

4) Surface mounting.  

5) Interior location. 

6) Exterior location.  

7) Both interior and exterior location. 

c. Special Operation:  

1) Pull switch. 

2) Vehicle detector operation. 

3) Radio control operation. 

4) Card reader control. 

5) Photocell operation. 

6) Door timer operation. 

7) Commercial light package. 

8) Explosion and dust ignition proof control wiring. 

 

PART 3  EXECUTION 

 

3.1 EXAMINATION 

 

A. Do not begin installation until openings have been properly prepared. 
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B. Verify wall openings are ready to receive work and opening dimensions and tolerances are 

within specified limits. 

 

C. Verify electric power is available and of correct characteristics. 

 

D. If preparation is the responsibility of another installer, notify Architect of unsatisfactory 

preparation before proceeding. 

 

3.2 PREPARATION 

 

A. Clean surfaces thoroughly prior to installation. 

 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best 

result for the substrate under the project conditions. 

 

3.3 INSTALLATION 

 

A. Install overhead doors and track in accordance with approved shop drawings and the 

manufacturer’s printed instructions. 

 

B. Coordinate installation with adjacent work to ensure proper clearances and allow for 

maintenance. 

 

C. Anchor assembly to wall construction and building framing without distortion or stress. 

 

D. Securely brace door tracks suspended from structure. Secure tracks to structural members 

only. 

 

E. Fit and align door assembly including hardware. 

 

F. Coordinate installation of electrical service. Complete power and control wiring from 

disconnect to unit components. 

 

3.4 CLEANING AND ADJUSTING 

 

A. Adjust door assembly to smooth operation and in full contact with weatherstripping. 

 

B. Clean doors, frames and glass. 

 

C. Remove temporary labels and visible markings. 

 

3.5 PROTECTION 

 

A. Do not permit construction traffic through overhead door openings after adjustment and 

cleaning. 

 

B. Protect installed products until completion of project. 

 

C. Touch-up, damaged coatings and finishes and repair minor damage before Substantial 

Completion. 
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END OF SECTION 
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SECTION 099113 - EXTERIOR PAINTING 

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 surface preparation and the application of paint systems on exterior substrates. 

B. Related Requirements: 

1. Section 099123 "Interior Painting" for surface preparation and the application of paint 

systems on interior substrates. 

1.3 DEFINITIONS 

A. Gloss Level 3:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to 

ASTM D 523. 

B. Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product.  Include preparation requirements and application 

instructions. 

B. Samples for Initial Selection:  For each type of topcoat product. 

C. Samples for Verification:  For each type of paint system and each color and gloss of topcoat. 

1. Submit Samples on rigid backing, 8 inches (200 mm) square. 

D. Product List:  For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas.  Use same 

designations indicated on Drawings and in schedules. 

2. Printout of current "MPI Approved Products List" for each product category specified, 

with the proposed product highlighted. 
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1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Paint:  5 percent, but not less than 1 gal. (3.8 L) of each material and color applied. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 

temperatures continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 

2. Remove rags and waste from storage areas daily. 

1.7 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 

between 50 and 95 deg F (10 and 35 deg C). 

B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at 

temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces. 

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. Behr Process Corporation. 

2. Benjamin Moore & Co. 

3. Frazee Paint. 

4. ICI Paints. 

5. Kelly-Moore Paints. 

6. PPG Architectural Finishes, Inc. 

7. Pratt & Lambert. 

8. Sherwin-Williams Company (The). 

2.2 PAINT, GENERAL 

A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed 

in its "MPI Approved Products List." 

B. Material Compatibility: 

http://www.specagent.com/LookUp/?ulid=543&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815142&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790403&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815193&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815056&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815057&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815060&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815211&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815061&mf=04&&mf=04&src=wd
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1. Provide materials for use within each paint system that are compatible with one another 

and substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 

manufacturers of topcoat for use in paint system and on substrate indicated. 

C. Colors:  As selected by Architect from manufacturer's full range. 

2.3 METAL PRIMERS 

A. Primer, Quick Dry, for Aluminum:  MPI #95. 

2.4 WATER-BASED PAINTS 

A. Latex, Exterior Semi-Gloss (Gloss Level 5):  MPI #11. 

B. Light Industrial Coating, Exterior, Water Based (Gloss Level 3):  MPI #161. 

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. Verify suitability of substrates, including surface conditions and compatibility with existing 

finishes and primers. 

C. 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 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. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 

and incompatible paints and encapsulants. 
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1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 

coat as required to produce paint systems indicated. 

D. Steel Substrates:  Remove rust, loose mill scale, and shop primer if any.  Clean using methods 

recommended in writing by paint manufacturer. 

E. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop 

paint, and paint exposed areas with the same material as used for shop priming to comply with 

SSPC-PA 1 for touching up shop-primed surfaces. 

F. Aluminum Substrates:  Remove loose surface oxidation. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and recommendations in "MPI 

Manual." 

1. Use applicators and techniques suited for paint and substrate indicated. 

2. Paint surfaces behind movable items same as similar exposed surfaces.  Before final 

installation, paint surfaces behind permanently fixed items with prime coat only. 

3. Paint both sides and edges of exterior doors and entire exposed surface of exterior door 

frames. 

4. Do not paint over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates. 

5. Primers specified in painting schedules may be omitted on items that are factory primed 

or factory finished if acceptable to topcoat manufacturers. 

B. Tint undercoats same color as topcoat, but tint each undercoat a lighter shade to facilitate 

identification of each coat if multiple coats of same material are to be applied.  Provide 

sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film 

has a uniform paint finish, color, and appearance. 

D. 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. 

E. Painting Plumbing, HVAC, Electrical, Communication, and Electronic Safety and Security 

Work: 

1. Paint the following work where exposed to view: 

a. Metal conduit. 

3.4 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 

Project site. 
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B. After completing paint application, clean spattered surfaces.  Remove spattered paints by 

washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application.  Correct damage to work of 

other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 

leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 

defaced painted surfaces. 

3.5 EXTERIOR PAINTING SCHEDULE 

A. Steel Substrates: 

1. Water-Based Light Industrial Coating System: 

a. Intermediate Coat:  Light industrial coating, exterior, water based, matching 

topcoat. 

b. Topcoat:  Light industrial coating, exterior, water based (Gloss 

Level 3), MPI #161. 

END OF SECTION 099113 
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SECTION 099123 - INTERIOR PAINTING 

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 surface preparation and the application of paint systems on interior substrates. 

B. Related Requirements: 

1. Section 051200 "Structural Steel Framing" for shop priming of metal substrates with 

primers specified in this Section. 

2. Section 099113 "Exterior Painting" for surface preparation and the application of paint 

systems on exterior substrates. 

1.3 DEFINITIONS 

A. Gloss Level 2:  Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, according 

to ASTM D 523. 

B. Gloss Level 3:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to 

ASTM D 523. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product.  Include preparation requirements and application 

instructions. 

B. Samples for Initial Selection:  For each type of topcoat product. 

C. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat. 

1. Submit Samples on rigid backing, 8 inches (200 mm) square. 

D. Product List:  For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas.  Use same 

designations indicated on Drawings and in schedules. 

2. Printout of current "MPI Approved Products List" for each product category specified in 

Part 2, with the proposed product highlighted. 
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1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Paint:  5 percent, but not less than 1 gal. (3.8 L) of each material and color applied. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 

temperatures continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 

2. Remove rags and waste from storage areas daily. 

1.7 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 

between 50 and 95 deg F (10 and 35 deg C). 

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 

deg F (3 deg C) above the dew point; or to damp or wet surfaces. 

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. Behr Process Corporation. 

2. Benjamin Moore & Co. 

3. ICI Paints. 

4. Kelly-Moore Paints. 

5. PPG Architectural Finishes, Inc. 

6. Pratt & Lambert. 

7. Sherwin-Williams Company (The). 

2.2 PAINT, GENERAL 

A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed 

in its "MPI Approved Products List." 

B. Material Compatibility: 

http://www.specagent.com/LookUp/?ulid=544&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815228&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793438&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815218&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815220&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815222&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815357&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815224&mf=04&&mf=04&src=wd
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1. Provide materials for use within each paint system that are compatible with one another 

and substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 

manufacturers of topcoat for use in paint system and on substrate indicated. 

C. Colors:  As selected by Architect from manufacturer's full range. 

2.3 PRIMERS/SEALERS 

A. Primer Sealer, Latex, Interior:  MPI #50. 

B. Primer Sealer, Interior, Institutional Low Odor/VOC:  MPI #149. 

2.4 METAL PRIMERS 

A. Primer, Rust-Inhibitive, Water Based:  MPI #107. 

B. Primer, Alkyd, Quick Dry, for Metal:  MPI #76. 

C. Primer, Quick Dry, for Aluminum:  MPI #95. 

2.5 WATER-BASED PAINTS 

A. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 2):  MPI #144. 

B. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 3):  MPI #145. 

2.6 DRY FOG/FALL COATINGS 

A. Dry Fall, Latex, Flat:  MPI #118. 

B. Dry Fall, Water Based, for Galvanized Steel, Flat (Gloss Level 1):  MPI #133. 

2.7 ALUMINUM PAINT 

A. Aluminum Paint:  MPI #1. 

2.8 FLOOR COATINGS 

A. Sealer, Water Based, for Concrete Floors:  MPI #99. 
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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 Substrates:  When measured with an electronic moisture meter 

as follows: 

1. Concrete:  12 percent. 

2. Gypsum Board:  12 percent. 

C. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth. 

D. Verify suitability of substrates, including surface conditions and compatibility with existing 

finishes and primers. 

E. 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 Manual" 

applicable to substrates 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. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 

and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 

coat as required to produce paint systems indicated. 

D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do 

not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that 

permitted in manufacturer's written instructions. 

E. Steel Substrates:  Remove rust, loose mill scale, and shop primer, if any.  Clean using methods 

recommended in writing by paint manufacturer but not less than the following: 

1. SSPC-SP 2, "Hand Tool Cleaning." 
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F. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop 

paint, and paint exposed areas with the same material as used for shop priming to comply with 

SSPC-PA 1 for touching up shop-primed surfaces. 

G. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal 

fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that 

promote adhesion of subsequently applied paints. 

H. Aluminum Substrates:  Remove loose surface oxidation. 

I. Cotton or Canvas Insulation Covering Substrates:  Remove dust, dirt, and other foreign material 

that might impair bond of paints to substrates. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI 

Manual." 

1. Use applicators and techniques suited for paint and substrate indicated. 

2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  

Before final installation, paint surfaces behind permanently fixed equipment or furniture 

with prime coat only. 

3. Paint front and backsides of access panels, removable or hinged covers, and similar 

hinged items to match exposed surfaces. 

4. Do not paint over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates. 

5. Primers specified in painting schedules may be omitted on items that are factory primed 

or factory finished if acceptable to topcoat manufacturers. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 

same material are to be applied.  Tint undercoats to match color of topcoat, but provide 

sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film 

has a uniform paint finish, color, and appearance. 

D. 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. 

E. Painting Plumbing, HVAC, Electrical, Communication, and Electronic Safety and Security 

Work: 

1. Paint the following work where exposed in occupied spaces: 

a. Equipment, including panelboards. 

b. Uninsulated metal piping. 

c. Uninsulated plastic piping. 

d. Pipe hangers and supports. 

e. Metal conduit. 
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f. Duct, equipment, and pipe insulation having cotton or canvas insulation covering 

or other paintable jacket material. 

g. Other items as directed by Architect. 

2. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and 

outlets that are visible from occupied spaces. 

3.4 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 

Project site. 

B. After completing paint application, clean spattered surfaces.  Remove spattered paints by 

washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application.  Correct damage to work of 

other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 

leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 

defaced painted surfaces. 

3.5 INTERIOR PAINTING SCHEDULE 

A. Concrete Substrates, Traffic Surfaces: 

1. Water-Based Clear Sealer System: 

a. Topcoat:  Sealer, water based, for concrete floors, MPI #99. 

B. Steel Substrates: 

1. Water-Based Dry-Fall System: 

a. Prime Coat:  Primer, alkyd, anti-corrosive, for metal, MPI #79. 

b. Topcoat:  Dry fall, latex, flat, MPI #118. 

2. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer, alkyd, anti-corrosive, for metal, MPI #79. 

b. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

C. Galvanized-Metal Substrates: 

1. Water-Based Dry-Fall System: 

a. Topcoat:  Dry fall, water based, for galvanized steel, flat (Gloss 

Level 1), MPI #133. 

2. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer, alkyd, anti-corrosive, for metal, MPI #79. 



INTERIOR PAINTING 099123 - 7 

b. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

D. Aluminum (Not Anodized or Otherwise Coated) Substrates: 

1. Aluminum Paint System: 

a. Prime Coat:  Primer, vinyl wash, MPI #80. 

b. Topcoat:  Aluminum paint, MPI #1. 

E. Fiberglass and Plastic Substrates: 

1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer, bonding, water based, MPI #17. 

b. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

F. Gypsum Board Substrates: 

1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer sealer, interior, institutional low odor/VOC, MPI #149. 

b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 

c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 3), MPI #145. 

G. Cotton or Canvas and ASJ Insulation-Covering Substrates:  Including pipe and duct coverings. 

1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer sealer, latex, interior, MPI #50. 

b. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

END OF SECTION 099123 
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SECTION 104416 - FIRE EXTINGUISHERS 

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 portable, hand-carried fire extinguishers and mounting brackets for fire 

extinguishers. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include rating and classification, material descriptions, 

dimensions of individual components and profiles, and finishes for fire extinguisher and 

mounting brackets. 

B. Product Schedule: For fire extinguishers. Coordinate final fire-extinguisher schedule with fire-

protection cabinet schedule to ensure proper fit and function. 

1.4 INFORMATIONAL SUBMITTALS 

A. Warranty: Sample of special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fire extinguishers to include in maintenance manuals. 

1.6 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. Failures include, but are not limited to, the following: 

a. Failure of hydrostatic test according to NFPA 10. 

b. Faulty operation of valves or release levers. 

2. Warranty Period:  Six years from date of Substantial Completion. 



FIRE EXTINGUISHERS 104416 - 2 

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. 

1. Provide fire extinguishers approved, listed, and labeled by FM Global. 

2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS 

A. Fire Extinguishers: Type, size, and capacity for each mounting bracket indicated. 

1. Valves:  Manufacturer's standard. 

2. Handles and Levers:  Manufacturer's standard. 

3. Instruction Labels: Include pictorial marking system complying with NFPA 10, 

Appendix B. 

B. Multipurpose Dry-Chemical Type in Steel Container: UL-rated 10-A:120-B:C, 20-lb (9.1-kg) 

nominal capacity, with monoammonium phosphate-based dry chemical in enameled-steel 

container.  

2.3 MOUNTING BRACKETS 

A. Mounting Brackets: Manufacturer's standard galvanized steel, designed to secure fire 

extinguisher to wall or structure, of sizes required for types and capacities of fire extinguishers 

indicated, with plated or red baked-enamel finish. 

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 EXAMINATION 

A. Examine fire extinguishers for proper charging and tagging. 

1. Remove and replace damaged, defective, or undercharged fire extinguishers. 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General: Install fire extinguishers and mounting brackets in locations indicated and in 

compliance with requirements of authorities having jurisdiction. 

1. Mounting Brackets:  54 inches (1372 mm) above finished floor to top of fire 

extinguisher. 

B. Mounting Brackets: Fasten mounting brackets to surfaces, square and plumb, at locations 

indicated. 

END OF SECTION 104416 
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SECTION 133419 – METAL BUILDING SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section Includes: 

1. Structural-steel framing. 

2. Metal roof panels. 

3. Metal wall panels. 

4. Thermal insulation. 

5. Accessories. 

B. Related Requirements: 

1. Section 081113 “Hollow Metal Doors and Frames” for passage doors installed in 

prepared openings. 

2. Section 083613 "Sectional door" for coiling vehicular doors in metal building systems. 

1.3 DEFINITIONS 

A. Terminology Standard: See MBMA's "Metal Building Systems Manual" for definitions of terms 

for metal building system construction not otherwise defined in this Section or in standards 

referenced by this Section. 

1.4 COORDINATION 

A. Coordinate sizes and locations of concrete foundations and casting of anchor-rod inserts into 

foundation walls and footings. Anchor rod installation, concrete, reinforcement, and formwork 

requirements are specified in Section 033000 "Cast-in-Place Concrete." 

B. Coordinate metal panel assemblies with rain drainage work, flashing, trim, and construction of 

supports and other adjoining work to provide a leakproof, secure, and noncorrosive installation. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of metal building system component. 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes for the following: 
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a. Metal roof panels. 

b. Metal wall panels. 

c. Metal soffit panels. 

d. Thermal insulation and vapor-retarder facings. 

 

B. Shop Drawings: Indicate components by others. Include full building plan, elevations, sections, 

details and the following: 

1. Anchor-Rod Plans: Submit anchor-rod plans and templates before foundation work 

begins. Include location, diameter, and minimum required projection of anchor rods 

required to attach metal building to foundation. Indicate column reactions at each 

location. 

2. Structural-Framing Drawings: Show complete fabrication of primary and secondary 

framing; include provisions for openings. Indicate welds and bolted connections, 

distinguishing between shop and field applications. Include transverse cross-sections. 

a. Show provisions for attaching roof curbs. 

3. Metal Roof and Wall Panel Layout Drawings: Show layouts of panels including methods 

of support. Include details of edge conditions, joints, panel profiles, corners, anchorages, 

clip spacing, trim, flashings, closures, and special details. Distinguish between factory- 

and field-assembled work; show locations of exposed fasteners. 

a. Show wall-mounted items including personnel doors, vehicular doors, windows, 

louvers, and lighting fixtures. 

b. Show translucent panels. 

4. Accessory Drawings: Include details of the following items, at a scale of not less than 1-

1/2 inches per 12 inches (1:8): 

a. Flashing and trim. 

b. Gutters. 

c. Downspouts. 

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

D. Samples for Verification: For the following products: 

1. Panels: Nominal 12 inches (300-mm) long by actual panel width. Include fasteners, 

closures, and other exposed panel accessories. 

2. Flashing and Trim: Nominal 12 inches (300-mm) long. Include fasteners and other 

exposed accessories. 

3. Vapor-Retarder Facings: Nominal 12-inch- (300-mm) square Samples. 

4. Accessories: Nominal 12-inch- (300-mm) long Samples for each type of accessory. 

E. Door Schedule: For doors and frames. Use same designations indicated on Drawings. Include 

details of reinforcement. 

F. Delegated-Design Submittal: For metal building systems. 
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1. Include analysis data indicating compliance with performance requirements, design data 

and calculations signed and sealed by a NYS licensed Professional Engineer responsible 

for their preparation. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer and erector. 

B. Welding certificates. 

C. Letter of Design Certification: Signed and sealed by a NYS qualified professional engineer. 

Include the following: 

1. Name and location of Project. 

2. Order number. 

3. Name of manufacturer. 

4. Name of Contractor. 

5. Building dimensions including width, length, height, and roof slope. 

6. Indicate compliance with AISC standards for hot-rolled steel and AISI standards for cold-

rolled steel, including edition dates of each standard. 

7. Governing building code and year of edition. 

8. Design Loads: Include dead load, roof live load, collateral loads, roof snow load, 

deflection, wind loads/speeds and exposure, seismic design category or effective peak 

velocity-related acceleration/peak acceleration, and auxiliary loads. 

9. Load Combinations: Indicate that loads were applied acting simultaneously with 

concentrated loads, according to governing building code. 

10. Building-Use Category: Indicate category of building use and its effect on load 

importance factors. 

D. Erector Certificates: For qualified erector, from manufacturer. 

E. Material Test Reports: For each of the following products: 

1. Structural steel including chemical and physical properties. 

2. Bolts, nuts, and washers including mechanical properties and chemical analysis. 

3. Tension-control, high-strength, bolt-nut-washer assemblies. 

4. Shop primers. 

5. Nonshrink grout. 

F. Source quality-control reports. 

G. Field quality-control reports. 

H. Sample Warranties: For special warranties. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For metal panel finishes to include in maintenance manuals. 
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1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer. 

1. Accreditation: Manufacturer's facility accredited according to the International 

Accreditation Service's AC472, "Accreditation Criteria for Inspection Programs for 

Manufacturers of Metal Building Systems." 

2. Engineering Responsibility: Preparation of comprehensive engineering analysis and Shop 

Drawings by a professional engineer who is legally qualified to practice in jurisdiction 

where Project is located. 

B. Erector Qualifications: An experienced erector who specializes in erecting and installing work 

similar in material, design, and extent to that indicated for this Project and who is acceptable to 

manufacturer. 

C. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

2. AWS D1.3, "Structural Welding Code - Sheet Steel." 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, sheets, panels, and other manufactured items so as not to be damaged or 

deformed. Package metal panels for protection during transportation and handling. 

B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and 

surface damage. 

C. Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and 

ventilated covering. Store metal panels to ensure dryness, with positive slope for drainage of 

water. Do not store metal panels in contact with other materials that might cause staining, 

denting, or other surface damage. 

1.10 FIELD CONDITIONS 

A. Weather Limitations: Proceed with panel installation only when weather conditions permit 

metal panels to be installed according to manufacturers' written instructions and warranty 

requirements. 

1.11 WARRANTY 

A. Special Warranty on Metal Panel Finishes: Manufacturer agrees to repair finish or replace metal 

panels that show evidence of deterioration of factory-applied finishes within specified warranty 

period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 

b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
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c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period:  25 years from date of Substantial Completion. 

B. Special Weathertightness Warranty for Standing-Seam Metal Roof Panels: Manufacturer agrees 

to repair or replace standing-seam metal roof panel assemblies that leak or otherwise fail to 

remain weathertight within specified warranty period. 

1. Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis of Design: Nucor Building Systems, or approved equal. 

B. Source Limitations: Obtain metal building system components, including primary and 

secondary framing and metal panel assemblies, from single source from single manufacturer. 

2.2 SYSTEM DESCRIPTION 

A. Provide a complete, integrated set of mutually dependent components and assemblies that form 

a metal building system capable of withstanding structural and other loads, thermally induced 

movement, and exposure to weather without failure or infiltration of water into building 

interior. 

B. Primary-Frame Type: 

1. Rigid Clear Span: Solid-member, structural-framing system without interior columns. 

C. End-Wall Framing: Manufacturer's standard, for buildings not required to be expandable, 

consisting of primary frame, capable of supporting one-half of a bay design load, and end-wall 

columns or load-bearing end-wall and corner columns and rafters. 

D. Secondary-Frame Type: Manufacturer's standard purlins and joists and exterior-framed (bypass) 

girts. 

E. Eave Height:  Manufacturer's standard height, as indicated by nominal height on Drawings. 

F. Bay Spacing:  As indicated on Drawings. 

G. Roof Shape:  Lean-to shed roof 

H. Roof Slope: 

1. Vehicle Storage PEMB: ½ “ per 1’ slope.  
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I. Roof System: Manufacturer's standard concealed fastener standing-seam, trapezoidal rib, metal 

roof panels, high clips. 

J. Exterior Wall System: Manufacturer's foamed insulation-core, metal wall panels as indicated on 

drawings. 

2.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 

"Quality Requirements," to design metal building system. 

B. Structural Performance: Metal building systems shall withstand the effects of gravity loads and 

the following loads and stresses within limits and under conditions indicated according to 

procedures in MBMA's "Metal Building Systems Manual." 

1. Design Loads:  As indicated on Structural Drawings. 

2. Deflection and Drift Limits: Design metal building system assemblies to withstand 

serviceability design loads without exceeding deflections and drift limits recommended in 

AISC Steel Design Guide No. 3 "Serviceability Design Considerations for Steel 

Buildings." 

3. Deflection and Drift Limits: No greater than the following: 

a. Purlins and Rafters (Vertical Deflection):  

1) Snow: L/180 

2) Wind: L/180, using 70% of “Component & Cladding” wind pressures. 

3) Total Gravity: L/120   

b. Girts and Endwall Columns (Horizontal Deflection): 

1) Wind  L/120, using 70% of “Component & Cladding” wind pressures. 

c. Metal Roof Panels (Vertical Deflection): 

1) Total Gravity: L/60 

d. Metal Wall Panels (Horizontal Deflection): 

1) Wind: L/60, using 70% of “Component & Cladding” wind pressures. 

e. Lateral Drift / Sidesway:  

1) Wind: H/120, using 100% of the Main-Windforce-Resisting System wind 

pressures. 

f. Design secondary-framing system to accommodate deflection of primary framing 

and construction tolerances, and to maintain clearances at openings. 

C. Seismic Performance: Metal building system shall withstand the effects of earthquake motions 

determined according to ASCE/SEI 7. 

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature 

changes by preventing buckling, opening of joints, overstressing of components, failure of joint 

sealants, failure of connections, and other detrimental effects. Base calculations on surface 

temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 

surfaces. 
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E. Fire-Resistance Ratings: Where assemblies are indicated to have a fire-resistance rating, provide 

metal panel assemblies identical to those of assemblies tested for fire resistance per 

ASTM E 119 or ASTM E 108 by a qualified testing agency. Identify products with appropriate 

markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory," FM Global's 

"Approval Guide," or from the listings of another qualified testing agency. 

F. Structural Performance for Metal Roof and Wall Panels: Provide metal panel systems capable 

of withstanding the effects of the following loads, based on testing according to ASTM E 1592: 

1. Wind Loads: As indicated on Drawings. 

G. Air Infiltration for Metal Roof Panels: Air leakage of not more than 0.06 cfm/sq. ft. (0.3 L/s per 

sq. m) when tested according to ASTM E 1680 at the following test-pressure difference: 

1. Test-Pressure Difference:  6.24 lbf/sq. ft. (300 Pa). 

H. Air Infiltration for Metal Wall Panels: Air leakage of not more than 0.06 cfm/sq. ft. (0.3 L/s per 

sq. m) when tested according to ASTM E 283 at the following test-pressure difference: 

1. Test-Pressure Difference:  6.24 lbf/sq. ft. (300 Pa). 

I. Water Penetration for Metal Roof Panels: No water penetration when tested according to 

ASTM E 1646 at the following test-pressure difference: 

1. Test-Pressure Difference:  6.24 lbf/sq. ft. (300 Pa). 

J. Water Penetration for Metal Wall Panels: No water penetration when tested according to 

ASTM E 331 at the following test-pressure difference: 

1. Test-Pressure Difference:  6.24 lbf/sq. ft. (300 Pa). 

K. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for 

wind-uplift-resistance class indicated. 

1. Uplift Rating:  UL 90. 

L. Energy Star Listing: Roof panels that are listed on the DOE's ENERGY STAR "Roof Products 

Qualified Product List" for low-slope roof products. 

2.4 STRUCTURAL-STEEL FRAMING 

A. Structural Steel: Comply with AISC 360, "Specification for Structural Steel Buildings." 

B. Bolted Connections: Comply with RCSC's "Specification for Structural Joints Using High-

Strength Bolts." 

C. Cold-Formed Steel: Comply with AISI's "North American Specification for the Design of Cold-

Formed Steel Structural Members" for design requirements and allowable stresses. 



 

METAL BUILDING SYSTEMS 133419 - 8 

D. Primary Framing: Manufacturer's standard primary-framing system, designed to withstand 

required loads and specified requirements. Primary framing includes transverse and lean-to 

frames; rafters, rake, and canopy beams; sidewall, intermediate, end-wall, and corner columns; 

and wind bracing. 

1. General: Provide frames with attachment plates, bearing plates, and splice members. 

Factory drill for field-bolted assembly. Provide frame span and spacing indicated. 

a. Slight variations in span and spacing may be acceptable if necessary to comply 

with manufacturer's standard, as approved by Architect. 

b. See structural drawings for specific additional requirements for column and 

column base plate sizes and anchor bolt requirements. 

2. Rigid Clear-Span Frames: I-shaped frame sections fabricated from shop-welded, built-up 

steel plates or structural-steel shapes. Interior columns are not permitted. 

3. Frame Configuration:  Lean-to Shed. 

4. Columns:   

a. Vehicle Storage PEMB: Uniform depth or tapered with 24” depth at column base. 

b. Connector Link PEMB: 8” maximum uniform depth. 

 

5. Rafter:  Uniform depth or Tapered. 

E. End-Wall Framing: Manufacturer's standard primary end-wall framing fabricated for field-

bolted assembly to comply with the following: 

1. End-Wall and Corner Columns: I-shaped sections fabricated from structural-steel shapes; 

shop-welded, built-up steel plates; or C-shaped, cold-formed, structural-steel sheet. 

a. See structural drawings for specific additional requirements for column and 

column base plate sizes and anchor bolt requirements. 

 

2. End-Wall Rafters: C-shaped, cold-formed, structural-steel sheet; or I-shaped sections 

fabricated from shop-welded, built-up steel plates or structural-steel shapes. 

F. Secondary Framing: Manufacturer's standard secondary framing, including purlins, girts, eave 

struts, flange bracing, base members, gable angles, clips, headers, jambs, and other 

miscellaneous structural members. Unless otherwise indicated, fabricate framing from either 

cold-formed, structural-steel sheet or roll-formed, metallic-coated steel sheet, prepainted with 

coil coating, to comply with the following: 

1. Purlins: C- or Z-shaped sections; fabricated from built-up steel plates, steel sheet, or 

structural-steel shapes; minimum 2-1/2-inch- (64-mm-) wide flanges. 

a. Depth:  As indicated on Drawings. 

2. Girts: C- or Z-shaped sections; fabricated from built-up steel plates, steel sheet, or 

structural-steel shapes. Form ends of Z-sections with stiffening lips angled 40 to 50 

degrees from flange, with minimum 2-1/2-inch- (64-mm-) wide flanges. 

a. Depth:  8”. 
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3. Eave Struts: Unequal-flange, C-shaped sections; fabricated from built-up steel plates, 

steel sheet, or structural-steel shapes; to provide adequate backup for metal panels. 

4. Flange Bracing: Minimum 2-by-2-by-1/8-inch (51-by-51-by-3-mm) structural-steel 

angles or 1-inch- (25-mm-) diameter, cold-formed structural tubing to stiffen primary-

frame flanges. 

5. Sag Bracing: Minimum 1-by-1-by-1/8-inch (25-by-25-by-3-mm) structural-steel angles. 

6. Base or Sill Angles: Manufacturer's standard base angle, minimum 3-by-2-inch (76-by-

51-mm), fabricated from zinc-coated (galvanized) steel sheet. 

7. Purlin and Girt Clips: Manufacturer's standard clips fabricated from steel sheet. Provide 

galvanized clips where clips are connected to galvanized framing members. 

8. Framing for Openings: Channel shapes; fabricated from cold-formed, structural-steel 

sheet or structural-steel shapes. Frame head and jamb of door openings and head, jamb, 

and sill of other openings. 

9. Miscellaneous Structural Members: Manufacturer's standard sections fabricated from 

cold-formed, structural-steel sheet; built-up steel plates; or zinc-coated (galvanized) steel 

sheet; designed to withstand required loads. 

G. Bracing: Provide adjustable wind bracing using any method as follows: 

1. Rods: ASTM A 36/A 36M; ASTM A 572/A 572M, Grade 50 (345); or 

ASTM A 529/A 529M, Grade 50 (345); minimum 1/2-inch- (13-mm-) diameter steel; 

threaded full length or threaded a minimum of 6 inches (152 mm) at each end. 

2. Angles: Fabricated from structural-steel shapes to match primary framing, of size 

required to withstand design loads. 

3. Rigid Portal Frames: Fabricated from shop-welded, built-up steel plates or structural-steel 

shapes to match primary framing; of size required to withstand design loads. 

4. Diaphragm Action of Metal Panels: Design metal building to resist wind forces through 

diaphragm action of metal panels. 

H. Anchor Rods: Headed anchor rods as indicated in Anchor Rod Plan for attachment of metal 

building to foundation. 

I. Materials: 

1. W-Shapes: ASTM A 992/A 992M. 

2. Channels, Angles, M-Shapes, and S-Shapes: ASTM A 36/A 36M. 

3. Plate and Bar: ASTM A 36/A 36M;  

4. Steel Pipe: ASTM A 53/A 53M, Type E or S, Grade B. 

5. Cold-Formed Hollow Structural Sections: ASTM A 500, Grade B or C, structural tubing. 

6. Structural-Steel Sheet: Hot-rolled, ASTM A 1011/A 1011M, Structural Steel (SS), 

Grades 30 through 55 (205 through 380), or High-Strength Low-Alloy Steel (HSLAS) or 

High-Strength Low-Alloy Steel with Improved Formability (HSLAS-F), Grades 45 

through 70 (310 through 480); or cold-rolled, ASTM A 1008/A 1008M, Structural Steel 

(SS), Grades 25 through 80 (170 through 550), or HSLAS, Grades 45 through 70 (310 

through 480). 

7. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, SS, Grades 33 through 80 (230 

through 550), or HSLAS or HSLAS-F, Grades 50 through 80 (340 through 550); with 

G60 (Z180) coating designation; mill phosphatized. 

8. Metallic-Coated Steel Sheet Prepainted with Coil Coating: Steel sheet, metallic coated by 

the hot-dip process and prepainted by the coil-coating process to comply with 

ASTM A 755/A 755M. 
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a. Zinc-Coated (Galvanized) Steel Sheet: ASTM A 653/A 653M, SS, Grades 33 

through 80 (230 through 550), or HSLAS or HSLAS-F, Grades 50 through 80 (340 

through 550); with G90 (Z275) coating designation. 

9. Structural Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy-hex 

steel structural bolts; ASTM A 563 (ASTM A 563M) heavy-hex carbon-steel nuts; and 

ASTM F 436 (ASTM F 436M) hardened carbon-steel washers. 

a. Finish: Plain 

10. Headed Anchor Rods: ASTM F 1554, Grade 36. 

a. Configuration: Straight. 

b. Nuts: ASTM A 563 (ASTM A 563M) heavy-hex carbon steel. 

c. Plate Washers: ASTM A 36/A 36M carbon steel. 

d. Washers: ASTM F 436 (ASTM F 436M) hardened carbon steel. 

e. Finish: Plain 

11. Threaded Rods: ATM A 572/A 572M, Grade 50  

a. Nuts: ASTM A 563 (ASTM A 563M) hex carbon steel. 

b. Washers: ASTM F 436 (ASTM F 436M) hardened or ASTM A 36/A 36M] carbon 

steel. 

c. Finish: Plain 

J. Finish: Factory primed. Apply specified primer immediately after cleaning and pretreating. 

1. Clean and prepare in accordance with SSPC-SP2. 

2. Coat with manufacturer's standard primer. Apply primer to primary and secondary 

framing to a minimum dry film thickness of 1 mil (0.025 mm). 

a. Prime secondary framing formed from uncoated steel sheet to a minimum dry film 

thickness of 0.5 mil (0.013 mm) on each side. 

2.5 METAL ROOF PANELS 

A. Standing-Seam, Trapezoidal-Rib, Metal Roof Panels: Formed with raised trapezoidal ribs at 

panel edges and intermediate stiffening ribs symmetrically spaced between ribs; designed for 

sequential installation by mechanically attaching panels to supports using concealed clips 

located under one side of panels and engaging opposite edge of adjacent panels. 

1. Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.030-inch 

(0.76-mm) nominal uncoated steel thickness. Prepainted by the coil-coating process to 

comply with ASTM A 755/A 755M. 

a. Exterior Finish:  Two-coat fluoropolymer. 

b. Color:  As selected by Architect from manufacturer's full range. 

2. Clips:  Two-piece fixed to accommodate thermal movement. 

3. Joint Type:  Mechanically seamed. 
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4. Panel Coverage:  24 inches (610 mm). 

5. Panel Height:  3 inches (76 mm). 

6. Uplift Rating:  UL 90. 

B. Finishes: 

1. Exposed Coil-Coated Finish: 

a. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less 

than 70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply 

coating to exposed metal surfaces to comply with coating and resin manufacturers' 

written instructions. 

2. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored 

acrylic or polyester backer finish, consisting of prime coat and wash coat with a 

minimum total dry film thickness of 0.5 mil (0.013 mm). 

2.6 FOAMED-INSULATION-CORE METAL WALL PANELS 

A. Concealed-Fastener, Foamed-Insulation-Core Metal Wall Panels: Formed with tongue-and-

groove panel edges; designed for sequential installation by interlocking panel edges and 

mechanically attaching panels to supports using concealed clips or fasteners. 

1. Panel Thermal-Resistance Value (R-Value): R16. 

a. Facing Material: Fabricate panel with exterior and interior facings of same material 

and thickness. Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 

0.024-inch (0.61-mm) nominal uncoated steel thickness. Prepainted by the coil-

coating process to comply with ASTM A755/A755M. 

b. Exterior Surface: Smooth, flat and light embossed DM 40 (Double Mesa) by 

Nucor Building Systems or approved equal.  

c. Exterior Finish: Two-coat fluoropolymer. 

2. Color: As selected by Architect from manufacturer's full range. Provide samples for 

selection. 

3. Panel Coverage: 36 inches (914 mm) nominal. 

4. Panel Thickness: 2 inches (76 mm). 

5. Insulation Core: Modified polyisocyanurate or polyurethane foam using a non-CFC 

blowing agent, foamed-in-place or board type, with maximum flame-spread and smoke-

developed indexes of 25 and 450, respectively. 

a. Closed-Cell Content: 90 percent when tested according to ASTM D6226. 
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b. Density: 2.0 to 2.6 lb/cu. ft. (32 to 42 kg/cu. m) when tested according to ASTM 

D1622. 

c. Compressive Strength: Minimum 20 psi (140 kPa) when tested according to 

ASTM D1621. 

d. Shear Strength: 26 psi (179 kPa) when tested according to ASTM C273/C273M. 

6. Fire-Test-Response Characteristics: Class A according to ASTM E108. 

7. Surface-Burning Characteristics: Flame-spread index of 25 or less and a smoke-

developed index of 450 or less, per ASTM E84. 

B. Finishes: 

1. Exposed Coil-Coated Finish: 

a. Siliconized Polyester: Epoxy primer and silicone-modified, polyester-enamel 

topcoat; with a minimum dry film thickness of 0.2 mil (0.005 mm) for primer and 

0.8 mil (0.02 mm) for topcoat. 

2. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored 

acrylic or polyester backer finish, consisting of prime coat and wash coat with a 

minimum total dry film thickness of 0.5 mil (0.013 mm). 

2.7 THERMAL INSULATION 

A. Faced, Polyisocyanurate Board Insulation: ASTM C1289, Type I (foil facing), Class 2, with 

maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, based on 

tests performed on unfaced core. Provide units tested for interior exposure without an approved 

thermal barrier. 

B. Retainer Strips: For securing insulation between supports, 0.025-inch (0.64-mm) nominal-

thickness, formed, metallic-coated steel or PVC retainer clips colored to match insulation 

facing. 

C. Vapor-Retarder Tape: Pressure-sensitive tape of type recommended by vapor-retarder 

manufacturer for sealing joints and penetrations in vapor retarder. 

D. Retainer Strips: 0.02-inch nominal-thickness by 1 inch wide by continuous length 100 KSI 

minimum yield high tensile strength steel, galvanized, primed, and painted to match insulation 

facing. 

E. Fasteners: #12 by 1-1/4 inch plated self drilling screws, painted to match retainer strip color 

F. Insulation Hangers: Insulation hangers recommended by insulation system manufacturer to 

support insulation between wall girts. 
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4.2 PERSONNEL DOORS AND FRAMES 

A. Swinging Personnel Doors and Frames: As specified in Section 081113 "Hollow Metal Doors 

and Frames." 

B. Performance: 

1. Surface-Burning Characteristics: As determined by testing identical products according 

to ASTM E 84 by a qualified testing agency. Identify products with appropriate markings 

of applicable testing agency. 

a. Flame-Spread Index:  25 or less. 

b. Smoke-Developed Index:  450 or less. 

4.3 ACCESSORIES 

A. General: Provide accessories as standard with metal building system manufacturer and as 

specified. Fabricate and finish accessories at the factory to greatest extent possible, by 

manufacturer's standard procedures and processes. Comply with indicated profiles and with 

dimensional and structural requirements. 

1. Form exposed sheet metal accessories that are without excessive oil-canning, buckling, 

and tool marks and that are true to line and levels indicated, with exposed edges folded 

back to form hems. 

B. Roof Panel Accessories: Provide components required for a complete metal roof panel assembly 

including copings, fasciae, corner units, ridge closures, clips, sealants, gaskets, fillers, closure 

strips, and similar items. Match material and finish of metal roof panels unless otherwise 

indicated. 

1. Closures: Provide closures at eaves and ridges, fabricated of same material as metal roof 

panels. 

2. Clips: Manufacturer's standard, formed from steel sheet, designed to withstand negative-

load requirements. 

3. Cleats: Manufacturer's standard, mechanically seamed cleats formed from stainless-steel 

sheet or nylon-coated aluminum sheet. 

4. Backing Plates: Provide metal backing plates at panel end splices, fabricated from 

material recommended by manufacturer. 

5. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or 

closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure 

strips; cut or premolded to match metal roof panel profile. Provide closure strips where 

indicated or necessary to ensure weathertight construction. 

6. Thermal Spacer Blocks: Where metal panels attach directly to purlins, provide thermal 

spacer blocks of thickness required to provide 1-inch (25-mm) standoff; fabricated from 

extruded polystyrene. 

C. Wall Panel Accessories: Provide components required for a complete metal wall panel assembly 

including copings, fasciae, mullions, sills, corner units, clips, sealants, gaskets, fillers, closure 

strips, and similar items. Match material and finish of metal wall panels unless otherwise 

indicated. 
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1. Closures: Provide closures at eaves and rakes, fabricated of same material as metal wall 

panels. 

2. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or 

closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure 

strips; cut or premolded to match metal wall panel profile. Provide closure strips where 

indicated or necessary to ensure weathertight construction. 

3. Thermal Spacer Tape: Provice 1 inch thick foam tape as noted above between metal wall 

panels and girt framing to achieve a thermal break. 

D. Flashing and Trim: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-

inch (0.46-mm) nominal uncoated steel thickness, prepainted with coil coating; finished to 

match adjacent metal panels. 

1. Provide flashing and trim as required to seal against weather and to provide finished 

appearance. Locations include, but are not limited to, eaves, rakes, corners, bases, framed 

openings, ridges, fasciae, and fillers. 

2. Opening Trim: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 

0.030-inch (0.76-mm) nominal uncoated steel thickness, prepainted with coil coating. 

Trim head and jamb of door openings, and head, jamb, and sill of other openings. 

E. Gutters: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inch (0.46-

mm) nominal uncoated steel thickness, prepainted with coil coating; finished to match roof 

fascia and rake trim. Match profile of gable trim, complete with end pieces, outlet tubes, and 

other special pieces as required. Fabricate in minimum 96-inch- (2438-mm-) long sections, 

sized according to SMACNA's "Architectural Sheet Metal Manual." 

1. Gutter Supports: Fabricated from same material and finish as gutters. 

2. Strainers: Bronze, copper, or aluminum wire ball type at outlets. 

F. Downspouts: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inch 

(0.46-mm) nominal uncoated steel thickness, prepainted with coil coating; finished to match 

metal wall panels. Fabricate in minimum 10-foot- (3-m-) long sections, complete with formed 

elbows and offsets. 

1. Mounting Straps: Fabricated from same material and finish as gutters. 

G. Pipe Flashing: Premolded, EPDM pipe collar with flexible aluminum ring bonded to base. 

H. Materials: 

1. Fasteners: Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded 

studs, and other suitable fasteners designed to withstand design loads. Provide fasteners 

with heads matching color of materials being fastened by means of plastic caps or 

factory-applied coating. 

a. Fasteners for Metal Wall Panels: Self-drilling, Type 410 stainless steel or self-

tapping, Type 304 stainless-steel or zinc-alloy-steel hex washer head. 

b. Fasteners for Flashing and Trim: Blind fasteners or self-drilling screws with hex 

washer head. 

c. Blind Fasteners: High-strength aluminum or stainless-steel rivets. 
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2. Corrosion-Resistant Coating: Cold-applied asphalt mastic, compounded for 15-mil (0.4-

mm) dry film thickness per coat. Provide inert-type noncorrosive compound free of 

asbestos fibers, sulfur components, and other deleterious impurities. 

3. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107/C 1107M, factory-packaged, 

nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency 

suitable for application and a 30-minute working time. 

4. Metal Panel Sealants: 

a. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene-

compound sealant tape with release-paper backing. Provide permanently elastic, 

nonsag, nontoxic, nonstaining tape of manufacturer's standard size. 

b. Joint Sealant: ASTM C 920; one part elastomeric polyurethane or polysulfide; of 

type, grade, class, and use classifications required to seal joints in metal panels and 

remain weathertight; and as recommended by metal building system manufacturer. 

4.4 FABRICATION 

A. General: Design components and field connections required for erection to permit easy 

assembly. 

1. Mark each piece and part of the assembly to correspond with previously prepared 

erection drawings, diagrams, and instruction manuals. 

2. Fabricate structural framing to produce clean, smooth cuts and bends. Punch holes of 

proper size, shape, and location. Members shall be free of cracks, tears, and ruptures. 

B. Tolerances: Comply with MBMA's "Metal Building Systems Manual" for fabrication and 

erection tolerances. 

C. Primary Framing: Shop fabricate framing components to indicated size and section, with 

baseplates, bearing plates, stiffeners, and other items required for erection welded into place. 

Cut, form, punch, drill, and weld framing for bolted field assembly. 

1. Make shop connections by welding or by using high-strength bolts. 

2. Join flanges to webs of built-up members by a continuous, submerged arc-welding 

process. 

3. Brace compression flange of primary framing with steel angles or cold-formed structural 

tubing between frame web and purlin web or girt web, so flange compressive strength is 

within allowable limits for any combination of loadings. 

4. Weld clips to frames for attaching secondary framing if applicable, or punch for bolts. 

5. Shop Priming: Prepare surfaces for shop priming according to SSPC-SP 2. Shop prime 

primary framing with specified primer after fabrication. 

D. Secondary Framing: Shop fabricate framing components to indicated size and section by roll 

forming or break forming, with baseplates, bearing plates, stiffeners, and other plates required 

for erection welded into place. Cut, form, punch, drill, and weld secondary framing for bolted 

field connections to primary framing. 

1. Make shop connections by welding or by using non-high-strength bolts. 

2. Shop Priming: Prepare uncoated surfaces for shop priming according to SSPC-SP 2. 

Shop prime uncoated secondary framing with specified primer after fabrication. 
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E. Metal Panels: Fabricate and finish metal panels at the factory to greatest extent possible, by 

manufacturer's standard procedures and processes, as necessary to fulfill indicated performance 

requirements. Comply with indicated profiles and with dimensional and structural 

requirements. 

1. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full 

length of metal panel. 

4.5 SOURCE QUALITY CONTROL 

A. Special Inspection: Owner will engage a qualified special inspector to perform source quality 

control inspections and to submit reports. 

PART 5 - EXECUTION 

5.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with erector present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of the 

Work. 

B. Before erection proceeds, survey elevations and locations of concrete- and masonry-bearing 

surfaces and locations of anchor rods, bearing plates, and other embedments to receive 

structural framing, with erector present, for compliance with requirements and metal building 

system manufacturer's tolerances. 

1. Engage land surveyor to perform surveying. 

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

5.2 PREPARATION 

A. Clean and prepare surfaces to be painted according to manufacturer's written instructions for 

each particular substrate condition. 

B. Provide temporary shores, guys, braces, and other supports during erection to keep structural 

framing secure, plumb, and in alignment against temporary construction loads and loads equal 

in intensity to design loads. Remove temporary supports when permanent structural framing, 

connections, and bracing are in place unless otherwise indicated. 

5.3 ERECTION OF STRUCTURAL FRAMING 

A. Erect metal building system according to manufacturer's written instructions and drawings. 

B. Do not field cut, drill, or alter structural members without written approval from metal building 

system manufacturer's professional engineer. 
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C. Set structural framing accurately in locations and to elevations indicated, according to AISC 

specifications referenced in this Section. Maintain structural stability of frame during erection. 

D. Base and Bearing Plates: Clean concrete- and masonry-bearing surfaces of bond-reducing 

materials, and roughen surfaces prior to setting plates. Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 

2. Tighten anchor rods after supported members have been positioned and plumbed. Do not 

remove wedges or shims but, if protruding, cut off flush with edge of plate before 

packing with grout. 

3. Promptly pack grout solidly between bearing surfaces and plates so no voids remain. 

Neatly finish exposed surfaces; protect grout and allow to cure. Comply with 

manufacturer's written installation instructions for shrinkage-resistant grouts. 

E. Align and adjust structural framing before permanently fastening. Before assembly, clean 

bearing surfaces and other surfaces that will be in permanent contact with framing. Perform 

necessary adjustments to compensate for discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. 

F. Primary Framing and End Walls: Erect framing level, plumb, rigid, secure, and true to line. 

Level baseplates to a true even plane with full bearing to supporting structures, set with double-

nutted anchor bolts. Use grout to obtain uniform bearing and to maintain a level base-line 

elevation. Moist-cure grout for not less than seven days after placement. 

1. Make field connections using high-strength bolts installed according to RCSC's 

"Specification for Structural Joints Using High-Strength Bolts" for bolt type and joint 

type specified. 

a. Joint Type: Snug tightened or pretensioned as required by manufacturer. 

G. Secondary Framing: Erect framing level, plumb, rigid, secure, and true to line. Field bolt 

secondary framing to clips attached to primary framing. 

1. Provide rake or gable purlins with tight-fitting closure channels and fasciae. 

2. Locate and space wall girts to suit openings such as doors and windows. 

3. Provide supplemental framing at entire perimeter of openings, including doors, windows, 

louvers, ventilators, and other penetrations of roof and walls. 

H. Bracing: Install bracing in roof and sidewalls where indicated on erection drawings. 

1. Tighten rod and cable bracing to avoid sag. 

2. Locate interior end-bay bracing only where indicated. 

I. Framing for Openings: Provide shapes of proper design and size to reinforce openings and to 

carry loads and vibrations imposed, including equipment furnished under mechanical and 

electrical work. Securely attach to structural framing. 

J. Erection Tolerances: Maintain erection tolerances of structural framing within AISC 303. 
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5.4 METAL PANEL INSTALLATION, GENERAL 

A. Fabricate and finish metal panels and accessories at the factory, by manufacturer's standard 

procedures and processes, as necessary to fulfill indicated performance requirements 

demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and 

structural requirements. 

B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may 

be fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same 

profile and warranted by manufacturer to be equal to factory-formed panels. Fabricate 

according to equipment manufacturer's written instructions and to comply with details shown. 

C. Examination: Examine primary and secondary framing to verify that structural-panel support 

members and anchorages have been installed within alignment tolerances required by 

manufacturer. 

1. Examine roughing-in for components and systems penetrating metal panels, to verify 

actual locations of penetrations relative to seams before metal panel installation. 

D. General: Anchor metal panels and other components of the Work securely in place, with 

provisions for thermal and structural movement. 

1. Field cut metal panels as required for doors, windows, and other openings. Cut openings 

as small as possible, neatly to size required, and without damage to adjacent metal panel 

finishes. 

a. Field cutting of metal panels by torch is not permitted unless approved in writing 

by manufacturer. 

2. Install metal panels perpendicular to structural supports unless otherwise indicated. 

3. Flash and seal metal panels with weather closures at perimeter of openings and similar 

elements. Fasten with self-tapping screws. 

4. Locate and space fastenings in uniform vertical and horizontal alignment. 

5. Locate metal panel splices over structural supports with end laps in alignment. 

6. Lap metal flashing over metal panels to allow moisture to run over and off the material. 

E. Lap-Seam Metal Panels: Install screw fasteners using power tools with controlled torque 

adjusted to compress EPDM washers tightly without damage to washers, screw threads, or 

metal panels. Install screws in predrilled holes. 

1. Arrange and nest side-lap joints so prevailing winds blow over, not into, lapped joints. 

Lap ribbed or fluted sheets one full rib corrugation. Apply metal panels and associated 

items for neat and weathertight enclosure. Avoid "panel creep" or application not true to 

line. 

F. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect 

against galvanic action by painting contact surfaces with corrosion-resistant coating, by 

applying rubberized-asphalt underlayment to each contact surface, or by other permanent 

separation as recommended by metal roof panel manufacturer. 
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G. Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where required for 

weatherproof performance of metal panel assemblies. Provide types of gaskets, fillers, and 

sealants indicated; or, if not indicated, provide types recommended by metal panel 

manufacturer. 

1. Seal metal panel end laps with double beads of tape or sealant the full width of panel. 

Seal side joints where recommended by metal panel manufacturer. 

2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint 

Sealants." 

5.5 METAL ROOF PANEL INSTALLATION 

A. General: Provide metal roof panels of full length from eave to ridge unless otherwise indicated 

or restricted by shipping limitations. 

1. Install ridge caps as metal roof panel work proceeds. 

2. Flash and seal metal roof panels with weather closures at eaves and rakes. Fasten with 

self-tapping screws. 

B. Standing-Seam Metal Roof Panels: Fasten metal roof panels to supports with concealed clips at 

each standing-seam joint, at location and spacing and with fasteners recommended by 

manufacturer. 

1. Install clips to supports with self-drilling or self-tapping fasteners. 

2. Install pressure plates at locations indicated in manufacturer's written installation 

instructions. 

3. Seamed Joint: Crimp standing seams with manufacturer-approved motorized seamer tool 

so that clip, metal roof panel, and factory-applied sealant are completely engaged. 

4. Rigidly fasten eave end of metal roof panels and allow ridge end free movement for 

thermal expansion and contraction. Predrill panels for fasteners. 

5. Provide metal closures at peaks, rake edges, and each side of ridge caps. 

C. Metal Fascia Panels: Align bottom of metal panels and fasten with blind rivets, bolts, or self-

drilling or self-tapping screws. Flash and seal metal panels with weather closures where fasciae 

meet soffits, along lower panel edges, and at perimeter of all openings. 

D. Metal Roof Panel Installation Tolerances: Shim and align metal roof panels within installed 

tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines and within 1/8-inch 

(3-mm) offset of adjoining faces and of alignment of matching profiles. 

5.6 METAL WALL PANEL INSTALLATION 

A. General: Install metal wall panels in orientation, sizes, and locations indicated on Drawings. 

Install panels perpendicular to girts, extending full height of building, unless otherwise 

indicated. Anchor metal wall panels and other components of the Work securely in place, with 

provisions for thermal and structural movement. 

1. Unless otherwise indicated, begin metal panel installation at corners with center of rib 

lined up with line of framing. 
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2. Shim or otherwise plumb substrates receiving metal wall panels. 

3. When two rows of metal panels are required, lap panels 4 inches (102 mm) minimum. 

4. When building height requires two rows of metal panels at gable ends, align lap of gable 

panels over metal wall panels at eave height. 

5. Rigidly fasten base end of metal wall panels and allow eave end free movement for 

thermal expansion and contraction. Predrill panels. 

6. Flash and seal metal wall panels with weather closures at eaves and rakes, and at 

perimeter of all openings. Fasten with self-tapping screws. 

7. Install screw fasteners in predrilled holes. 

8. Install flashing and trim as metal wall panel work proceeds. 

9. Apply elastomeric sealant continuously between metal base channel (sill angle) and 

concrete, and elsewhere as indicated on Drawings; if not indicated, as necessary for 

waterproofing. 

10. Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-drilling or 

self-tapping screws. 

11. Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls. 

B. Metal Wall Panels: Install metal wall panels on exterior side of girts. Attach metal wall panels 

to supports with fasteners as recommended by manufacturer. 

5.7 THERMAL INSULATION INSTALLATION 

A. General: Install insulation concurrently with metal panel installation, in thickness indicated to 

cover entire surface, according to manufacturer's written instructions. 

1. Set vapor-retarder-faced units with vapor retarder toward warm side of construction 

unless otherwise indicated. Do not obstruct ventilation spaces except for firestopping. 

2. Tape joints and ruptures in vapor retarder, and seal each continuous area of insulation to 

the surrounding construction to ensure airtight installation. 

3. Install blankets straight and true in one-piece lengths. Install vapor retarder over 

insulation, with both sets of facing tabs sealed, to provide a complete vapor retarder. 

5.8 DOOR AND FRAME INSTALLATION 

A. General: Install doors and frames plumb, rigid, properly aligned, and securely fastened in place 

according to manufacturers' written instructions. Coordinate installation with wall flashings 

and other components. Seal perimeter of each door frame with elastomeric sealant used for 

metal wall panels. 

5.9 ACCESSORY INSTALLATION 

A. General: Install accessories with positive anchorage to building and weathertight mounting, and 

provide for thermal expansion. Coordinate installation with flashings and other components. 

1. Install components required for a complete metal roof panel assembly, including trim, 

copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, 

and similar items. 
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2. Install components for a complete metal wall panel assembly, including trim, copings, 

corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items. 

3. Where dissimilar metals contact each other or corrosive substrates, protect against 

galvanic action by painting contact surfaces with corrosion-resistant coating, by applying 

rubberized-asphalt underlayment to each contact surface, or by other permanent 

separation as recommended by manufacturer. 

B. Flashing and Trim: Comply with performance requirements, manufacturer's written installation 

instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners 

where possible, and set units true to line and level. Install work with laps, joints, and seams that 

will be permanently watertight and weather resistant. 

1. Install exposed flashing and trim that is without excessive oil-canning, buckling, and tool 

marks and that is true to line and levels indicated, with exposed edges folded back to 

form hems. Install sheet metal flashing and trim to fit substrates and to result in 

waterproof and weather-resistant performance. 

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 

movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches 

(600 mm) of corner or intersection. Where lapped or bayonet-type expansion provisions 

cannot be used or would not be sufficiently weather resistant and waterproof, form 

expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, 

filled with mastic sealant (concealed within joints). 

C. Gutters: Join sections with riveted-and-soldered or lapped-and-sealed joints. Attach gutters to 

eave with gutter hangers spaced as required for gutter size, but not more than 36 inches (914 

mm) o.c. using manufacturer's standard fasteners. Provide end closures and seal watertight with 

sealant. Provide for thermal expansion. Provide perforated gutter guard of same material and 

gutter strainer filter at the top of downspout locations. 

D. Downspouts: Join sections with 1-1/2-inch (38-mm) telescoping joints. Provide fasteners 

designed to hold downspouts securely 1 inch (25 mm) away from walls; locate fasteners at top 

and bottom and at approximately 60 inches (1524 mm) o.c. in between. 

1. Provide elbows at base of downspouts to direct water away from building. 

E. Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and seal to 

panel as recommended by manufacturer. 

5.10 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified special inspector to perform field quality 

control special inspections and to submit reports. 

B. Product will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 
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5.11 ADJUSTING 

A. Doors: After completing installation, test and adjust doors to operate easily, free of warp, twist, 

or distortion. 

B. Windows: Adjust operating sashes and ventilators, screens, hardware, and accessories for a tight 

fit at contact points and at weather stripping to ensure smooth operation and weathertight 

closure. Lubricate hardware and moving parts. 

5.12 CLEANING AND PROTECTION 

A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according 

to ASTM A 780/A 780M and manufacturer's written instructions. 

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

construction period. 

C. Touchup Painting: After erection, promptly clean, prepare, and prime or reprime field 

connections, rust spots, and abraded surfaces of prime-painted structural framing and 

accessories. 

1. Clean and prepare surfaces by SSPC-SP 2, "Hand Tool Cleaning," or by SSPC-SP 3, 

"Power Tool Cleaning." 

2. Apply a compatible primer of same type as shop primer used on adjacent surfaces. 

D. Metal Panels: Remove temporary protective coverings and strippable films, if any, as metal 

panels are installed. On completion of metal panel installation, clean finished surfaces as 

recommended by metal panel manufacturer. Maintain in a clean condition during construction. 

1. Replace metal panels that have been damaged or have deteriorated beyond successful 

repair by finish touchup or similar minor repair procedures. 

END OF SECTION 133419 
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SECTION 220529  - SUPPORTS AND ANCHORS 

 

 

PART 1     GENERAL  

 

1.1 SCOPE  

 

 A. Pipe and equipment hangers, supports, and associated anchors.   

 

 B. Flashing and sealing. 

 

 C. Sleeves and seals. 

 

 D. Equipment curbs, bases and supports. 

 

 E. Vibration isolators. 

 

1.2 RELATED WORK  

 

 A. Section 220700 – Piping Insulation 

 

 B. Section 223000 – Plumbing – General  

 

C. Division 21 – Fire Protection 

 

 D. Division 3 – Concrete  

 

 E. Division 5 – Miscellaneous Metal Work: Steel Angle and Channel 

  

1.3 REFERENCES  

 

 A. ANSI Standards  

 

 B. ASME Standards 

 

 C. Building Code of New York State 2007– Piping Seismic Supports   

 

 D. Plumbing Code of New York State 2007 

 

1.4  QUALITY ASSURANCE  

 

 A. In conformance with Structural Safety Requirements of the Building Code of New York State 

2007.  

 

1.5 SUBMITTALS  

 

A. Product Data:  Manufacturer's descriptive literature indicating specifications, load capacity and 

construction for products furnished. 
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PART 2     PRODUCTS  

 

2.1 PIPE HANGERS AND SUPPORTS  

 

 A. Hangers for Pipe Sizes 1/2 to 1-1/2 Inch: Malleable iron, Carbon steel, adjustable swivel, split 

ring.   

 

 B. Hangers for all Pipe Sizes 2 to 3 Inches and Cold Pipe Sizes Over 3 inches: Carbon steel, 

adjustable, clevis.   

 

 C. Hangers for Hot Pipe Sizes Over 3 Inches: Adjustable steel yoke, cast iron roll, double hanger.  

 

 D. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods; cast iron 

roll and stand for hot pipe sizes 6 inches and over.  

 

 E. Wall Support for Pipe Sizes to 3 Inches: Cast iron hook.   

 

 F. Wall Support for Cold Pipe Sizes Over 3 Inches: Welded steel bracket and wrought steel 

clamp. 

 

 G. Wall Support for Hot Pipe Sizes Over 3 Inches: Welded steel bracket, adjustable steel yoke and 

cast iron roll. 

 

 H. Vertical Support: Steel riser clamp. 

 

 I. Floor Support for Hot Pipe Sizes to 3 Inches and All Cold Pipe Sizes: Cast iron adjustable pipe 

saddle, locknut nipple, floor flange, and concrete pier or steel support.   

 

 J. Floor Support for Hot Pipe Sizes Over 3 Inches: Adjustable cast iron roll and stand, steel 

screws, and concrete pier or steel support.   

 

 K. Copper Pipe Support: Carbon steel ring, adjustable, copper plated.   

 

 L. Shield for Insulated Piping 2 Inches and Smaller: 18 gage galvanized steel shield over 

insulation in 180 degree segments, minimum 12 inches long at pipe support.   

 

 M. Shield for Insulated Piping 2-1/2 Inches and Larger (Except Cold Water Piping): Pipe covering 

protective saddles.   

 

 N. Shields for Insulated Cold Water Piping 2-1/2 Inches and Larger: Hard block non-conducting 

saddles in 90 degree segments, 12 inch minimum length, block thickness same as insulation 

thickness. 

 

 O. Shields for Vertical Copper Pipe Risers: Sheet lead.   

 

 P. Manufacturer:  Grinnell or equal. 
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2.2 MISCELLANEOUS HANGERS AND SUPPORTS 

 

 A. Beam Clamps. 

 

  1. Material:  Malleable Iron. 

 

  2. Service:  Recommended for use on American Standard I-beams and wide flange beams. 

 

  3. UL listed. 

 

  4. Manufacturer: Grinnell or equal. 

 

2.3 HANGER RODS  

 

 A. Steel Hanger Rods: Cadmium plated, threaded both ends, threaded one end, or continuous 

threaded. 

 

2.4 INSERTS AND FASTENERS 

 

 A. Concrete Inserts: Malleable iron body and nut of galvanized, black finish for threaded 

connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms.  

Manufacturer:  CB - Universal or equal. 

 

 B. Concrete Fasteners:  Steel shell and expander plug for threaded connection. Manufacturer:  

Phillips or equal. 

 

 C. Size inserts and fasteners to suit threaded hanger rods. 

 

2.5 FLASHING  

 

 A. Metal Flashing: 26 gage galvanized steel.   

 

B. Lead Flashing: 5 lb/sq ft sheet lead for waterproofing; one lb/sq ft sheet lead for 

soundproofing.   

 

 C. Flexible Flashing: 47 mil thick sheet butyl; compatible with roofing.   

 

 D. Caps: Steel, 22 gage minimum; 16 gage at fire resistant elements.   

 

2.6 EQUIPMENT CURBS, BASES AND SUPPORTS 

 

 A. Bases:  Concrete - Refer to Division 3. 

 

 B. Supports:  Steel channel and/or angle - Refer to Division 5. 

 

 C. Equipment curbs shall be provided by the equipment manufacturer. 
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2.7 SLEEVES  

 

A. Sleeves for Pipes Through Non-fire Rated Floors: Form with 18 gage galvanized steel.   

 

 B. Sleeves for Pipes Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors: 

Form with steel pipe or 18 gage galvanized steel.   

 

 C. Sleeves for Pipes Through Fire Rated and Fire Resistive Floors and Walls, and Fireproofing: 

Prefabricated fire rated sleeves including seals, UL listed.   

 

 D. Stuffing, Fire Stopping Insulation: Glass fiber type, non-combustible.   

  

 E. Caulk: Acrylic sealant.  

 

 F. Fire Resistant Joint Sealers:  Two part, foamed in place, silicone sealant formulated for use in 

through penetration fire stopping around pipe penetrations through fire rated walls and floors. 

 

 G. Sleeves shall be two sizes larger than the pipe passing through. 

 

2.8 FABRICATION  

 

 A. Size sleeves large enough to allow for movement due to expansion and contraction.  Provide 

for continuous insulation wrapping.   

 

 B. Design hangers without disengagement of supported pipe.   

 

2.9 FINISH  

 

 A. Hangers and supports shall be galvanized steel unless otherwise specified.  

 

 B. Prime coat exposed black steel hangers and supports.  Hangers and supports located in crawl 

spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.   

 

2.10 VIBRATION ISOLATORS 

 

 A. Closed spring hangers or mounts with stiff springs (horizontal stiffness equal to vertical 

stiffness) in series with acoustic isolation pads. 

 

 B. Hanger isolators shall be designed to accommodate rod misalignment over a 30 arc. 

 

 C. Isolator sizing shall be based on equipment weight. 

 

 D. Spring isolators shall be designed to provide 50% overload capacity. 

 

 E. Hanger assembly including isolator bracket shall be designed to carry a 500% overload without 

failure. 

 

 F. Manufacturer:  Kinetics or approved equal. 
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PART 3     EXECUTION  

 

3.1 INSERTS AND FASTENERS 

 

 A. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches. 

 

 B. Where concrete slabs form finished ceiling, provide inserts to be flush with slab surface.   

 

 C. Provide inserts and fasteners for suspending hangers from reinforced concrete slabs and sides 

of reinforced concrete beams.   

 

 D. Where inserts are omitted, drill through concrete slab from below and provide thru-bolt with 

recessed square steel plate and nut recessed into and grouted flush with slab. 

 

3.2 PIPE HANGERS AND SUPPORTS  

 

 A. Support horizontal and vertical piping as follows and in accordance with the Plumbing Code of 

New York State. 

 

  PIPE SIZE   MAX. HANGER SPACING  HANGER DIAMETER 

 

        Less than 1 inch   5'-0"      3/8"  

 

  1 to 1-1/4 inch   6'-0"      3/8" 

 

  1-1/2 to 2 inch   9'-0"      3/8" 

 

  2-1/2 to 3 inch   10'-0"     1/2" 

 

  4 to 6 inch    10'-0"     5/8" 

 

      8 to 12 inch    14'-0"     7/8" 

   

     14 inch and Over   20'-0"      1" 

 

  PVC (All Sizes)   4'-0"      1/2" 

  

         C.I. Bell and Spigot  5'-0"     Refer to Pipe Size 

  (or No-Hub)    and at Joints 

 

 B. Anchorage shall be provided to restrain drainage piping from axial movement. For pipe sizes 

greater than 4 inches, restraints shall be provided for drainpipes at all changes in diameter 

greater than two pipe sizes. Braces, blocks, rodding, and other suitable methods as specified by 

the coupling manufacturer shall be utilized. 

 

 C. Install hangers to provide minimum 1/2-inch space between finished covering and adjacent 

work.   
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 D. Place a hanger within 12 inches of each horizontal elbow.   

 

 E. Use hangers with 1-1/2 inch minimum vertical adjustment.   

 

 F. Support horizontal cast iron pipe adjacent to each hub, with 5 feet maximum spacing between 

hangers.   

 

 G. Support vertical piping at every floor.  Support vertical cast iron pipe at each floor at hub.   

 

 H. Where several pipes can be installed in parallel and at same elevation, provide multiple or 

trapeze hangers.   

 

 I. Bases of stacks shall be supported by concrete, brick laid in cement mortar or metal brackets 

attached to the building. 

 

J. Support riser piping independently of connected horizontal piping.   

 

K. Rigid support sway bracing shall be provided at changes in direction greater than 45 degrees 

for pipe sizes 4 inches and larger. 

 

 L. Provide rigid anchors for pipes at equipment after vibration isolation components are installed.  

 

3.3 EQUIPMENT CURBS, BASES AND SUPPORTS  

 

 A. Provide equipment bases of concrete type specified in Division 3. 

 

 B. Provide templates, anchor bolts, and accessories for mounting and anchoring equipment.   

 

 C. Construct support of steel angle and/or channel, steel pipe and fittings. Brace and fasten with 

flanges bolted to structure.   

 

3.4 FLASHING  

 

 A. Provide flexible flashing and metal counterflashing where piping penetrates weather or 

waterproofed walls, floors and roofs.   

 

 B. Flash vent and soil pipes projecting 3 inches minimum above finished roof surface with lead 

worked one inch minimum into hub, 8 inches minimum clear on sides with 24 x 24 inches 

sheet size.  For pipes through outside walls, turn flanges back into wall and caulk, metal 

counterflash and seal.   

 

 C. Flash floor drains in floors with topping over finished areas with lead, 10 inches clear on sides 

with minimum 36 x 36-inch sheet size.  Fasten flashing to drain clamp device.   

 

 D. Seal floor drains, shower, mop sink drains watertight to adjacent materials. 

 

 E. Provide acoustical lead flashing around pipes penetrating equipment rooms, installed in 

accordance with manufacturer's instructions for sound control.   

 

 F. Provide curbs for mechanical roof installations 14 inches minimum high above roofing surface. 
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Flexible sheet flash and counterflash with sheet metal; seal watertight.   

 

3.5 SLEEVES  

 

 A. Cutting, notching, bored holes and penetrations shall be in accordance with the Plumbing Code 

of New York State. 

 

 B. Set sleeves in position in formwork. Provide reinforcing around sleeves.   

 

 C. Extend sleeves through floors one inch above finished floor level.  Caulk sleeves full depth and 

provide floor plate.   

 

 D. Where piping penetrates floor, ceiling, or wall, close off space between pipe and adjacent work 

with stuffing, fire stopping insulation and caulk seal air tight. Provide close fitting metal collar 

or escutcheon covers at both sides of penetration.   

 

 E. Install chrome plated steel escutcheons at finished surfaces.  

 

 F. All penetrations shall be coordinated with General Contractor. 

 

3.6 VIBRATION ISOLATORS 

 

 A. Install vibration isolators for motor driven equipment and where shown or specified. 

 

 

 

END OF SECTION 220529 
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SECTION 220553- PIPING IDENTIFICATION 

 

 

 

PART 1 - GENERAL 

 

1.1  SCOPE 

 

A. Nameplates 

 

 B. Tags 

 

 C. Pipe Markers 

 

1.2 RELATED WORK 

 

 A. Section 220529 – Supports and Anchors 

 

 B. Section 223000 – Plumbing - General 

 

1.3  REFERENCES 

 

 A. ASME A13.1 - Scheme for the Identification of Piping Systems. 

 

1.4  SUBMITTALS 

 

 A. Submit list of wording, symbols, letter size, and color coding for mechanical identification. 

 

 B. Submit valve chart and schedule, including valve tag number, location, function, and valve 

manufacturer's name and model number. 

 

 C. Product Data: Provide manufacturers catalog literature for each product required. 

 

 D. Manufacturer's Installation Instructions: Indicate special procedures, and installation. 

 

1.5  PROJECT RECORD DOCUMENTS 

 

A. Submit under provisions of Division 1. 

 

 B. Record actual locations of tagged valves on drawings. 

 

 

 

 

PART 2 – PRODUCTS 
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2.1  NAMEPLATES 

 

 A. Description: Laminated three-layer plastic with engraved black letters on light contrasting 

background color.  

  

2.2  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. Chart:  Typewritten letter size list in anodized aluminum frame. 

 

 

2.3 PIPE MARKERS 

 

 A. Color: Conform to ASME A13.1. 

 

 B. Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit around pipe 

or pipe covering; minimum information indicating flow direction arrow and identification of fluid 

being conveyed. 

 

 C. Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive backing and 

printed markings. 

 

 D. Underground Plastic Pipe Markers: Bright colored continuously printed plastic ribbon tape, 

minimum 6 inches wide by 4 mil thick, manufactured for direct burial service. (NOTE: Use 

magnetically traceable to mark non-metallic piping.) 

 

2.4  CEILING TACKS 

 

 A. Description:  Steel with 3/4 inch diameter color coded head. 

 

 B. Color code as follows: 

  1. Green  - Plumbing valves 

 

 

PART 3 EXECUTION 

 

 

3.1 PREPARATION 

 

 A. Degrease and clean surfaces to receive adhesive for identification materials. 

 

 

 

3.2 INSTALLATION 
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 A. Install plastic 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 plastic tape pipe markers complete around pipe in accordance with manufacturer's 

instructions. 

 

 E. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above buried 

pipe. 

 

 F. Identify pumps, water heater equipment, tanks, and water treatment devices with plastic 

nameplates. Small devices, such as in-line pumps, may be identified with tags.  Key the numbers 

to the numbers used on the plans.  Use corresponding numbers on electrical control panels, motor 

starters, etc. 

 

 G. Identify control panels and major control components outside panels with plastic nameplates. 

 

 H. Identify valves in main and branch piping with tags. 

 

 I. Tag automatic controls, instruments, and relays. Key to control schematic. 

 

 J. Identify piping, concealed or exposed, with plastic pipe markers or plastic tape pipe markers. Use 

tags on piping 3/4 inch diameter and smaller. Identify service, flow direction, and pressure.  

Install in clear view and align with axis of piping. 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. 

 

 K. Provide ceiling tacks to locate valves above T-bar type panel ceilings. Locate in corner of panel 

closest to equipment.  

 

 

 

 

END OF SECTION 220553 
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SECTION 221113 WATER DISTRIBUTION GENERAL 

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 water-distribution piping and related components outside the building for 

water service. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene propylene dieneterpolymer rubber. 

B. LLDPE:  Linear, low-density polyethylene plastic. 

C. PA:  Polyamide (nylon) plastic. 

D. PE:  Polyethylene plastic. 

E. PP:  Polypropylene plastic. 

F. PVC:  Polyvinyl chloride plastic. 

1.4 SUBMITTALS 

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

B. Shop Drawings:  Detail precast concrete vault assemblies and indicate dimensions, method of 

field assembly, and components. 

1. Wiring Diagrams:  Power, signal, and control wiring for alarms. 

C. Coordination Drawings:  For piping and specialties including relation to other services in same 

area, drawn to scale.  Show piping and specialty sizes and valves, meter and specialty locations, 

and elevations. 

D. Field quality-control test reports. 

E. Operation and Maintenance Data:  For water valves and specialties to include in emergency, 

operation, and maintenance manuals. 
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1.5 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Comply with requirements of utility company supplying water.  Include tapping of water 

mains and backflow prevention. 

2. Comply with standards of authorities having jurisdiction for potable-water-service piping, 

including materials, installation, testing, and disinfection. 

3. Comply with standards of authorities having jurisdiction for fire-suppression water-

service piping, including materials, hose threads, installation, and testing. 

B. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

D. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water piping. 

E. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-

service-main products. 

F. NFPA Compliance:  Comply with NFPA 24 for materials, installations, tests, flushing, and 

valve and hydrant supervision for fire-service-main piping for fire suppression. 

G. NSF Compliance: 

1. Comply with NSF 14 for plastic potable-water-service piping.  Include marking "NSF-

pw" on piping. 

2. Comply with NSF 61 for materials for water-service piping and specialties for domestic 

water. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport:  Prepare valves, including fire hydrants, according to the following: 

1. Ensure that valves are dry and internally protected against rust and corrosion. 

2. Protect valves against damage to threaded ends and flange faces. 

3. Set valves in best position for handling.  Set valves closed to prevent rattling. 

B. During Storage:  Use precautions for valves, including fire hydrants, according to the following: 

1. Do not remove end protectors unless necessary for inspection; then reinstall for storage. 

2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew-

point temperature.  Support off the ground or pavement in watertight enclosures when 

outdoor storage is necessary. 

C. Handling:  Use sling to handle valves and fire hydrants if size requires handling by crane or lift.  

Rig valves to avoid damage to exposed parts.  Do not use handwheels or stems as lifting or 

rigging points. 
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D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and 

handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture. 

E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural 

capacity of floor when storing inside. 

F. Protect flanges, fittings, and specialties from moisture and dirt. 

G. Store plastic piping protected from direct sunlight.  Support to prevent sagging and bending. 

1.7 PROJECT CONDITIONS 

A. Interruption of Existing Water-Distribution Service:  Do not interrupt service to facilities 

occupied by Owner or others unless permitted under the following conditions and then only 

after arranging to provide temporary water-distribution service according to requirements 

indicated: 

1. Notify Engineer no fewer than two days in advance of proposed interruption of service. 

2. Do not proceed with interruption of water-distribution service without Engineer’s written 

permission. 

1.8 COORDINATION 

A. Coordinate connection to water main with utility company. 

PART 2 - PRODUCTS 

2.1 PE PIPE AND FITTINGS 

A. Polyethylene pipe to be Dr-11 rolled piping rated for 150 PSI. 

2.2 JOINING MATERIALS 

A. Refer to Division 2 Section "Piped Utilities - Basic Materials and Methods" for commonly used 

joining materials. 

B. Brazing Filler Metals:  AWS A5.8, BCuP Series. 

C. Plastic Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system 

manufacturer, unless otherwise indicated. 

2.3 PIPING SPECIALTIES 

A. Transition Fittings:  Manufactured fitting or coupling same size as, with pressure rating at least 

equal to and ends compatible with, piping to be joined. 
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B. Tubular-Sleeve Pipe Couplings: 

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

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

the following: 

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

following: 

 

a. Dresser, Inc.; Dresser Piping Specialties. 

b. Ford Meter Box Company, Inc. (The); Pipe Products Div. 

c. JCM Industries. 

d. Smith-Blair, Inc. 

3. Description:  Metal, bolted, sleeve-type, reducing or transition coupling, with center 

sleeve, gaskets, end rings, and bolt fasteners and with ends of same sizes as piping to be 

joined. 

a. Standard:  AWWA C219. 

b. Center-Sleeve Material:  Ductile iron. 

c. Gasket Material:  Natural or synthetic rubber. 

d. Pressure Rating:  200 psig minimum. 

e. Metal Component Finish:  Corrosion-resistant coating or material. 

C. Split-Sleeve Pipe Couplings: 

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

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

the following: 

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

following: 

a. Victaulic Depend-O-Lok. 

3. Description:  Metal, bolted, split-sleeve-type, reducing or transition coupling with sealing 

pad and closure plates, O-ring gaskets, and bolt fasteners. 

a. Standard:  AWWA C219. 

b. Sleeve Material:  Manufacturer's standard. 

c. Sleeve Dimensions:  Of thickness and width required to provide pressure rating. 

d. Gasket Material:  O-rings made of EPDM rubber, unless otherwise indicated. 

e. Pressure Rating:  200 psig minimum. 

f. Metal Component Finish:  Corrosion-resistant coating or material. 

D. Flexible Connectors: 

1. Nonferrous-Metal Piping:  Bronze hose covered with bronze wire braid; with copper-tube, 

pressure-type, solder-joint ends or bronze flanged ends brazed to hose. 

2. Ferrous-Metal Piping:  Stainless-steel hose covered with stainless-steel wire braid; with 

ASME B1.20.1, threaded steel pipe nipples or ASME B16.5, steel pipe flanges welded to 

hose. 
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E. Dielectric Fittings:  Combination of copper alloy and ferrous; threaded, solder, or plain end 

types; and matching piping system materials. 

1. Dielectric Unions:  Factory-fabricated union assembly, designed for 250-psig (1725-kPa) 

minimum working pressure at 180 deg F (82 deg C).  Include insulating material that 

isolates dissimilar metals and ends with inside threads according to ASME B1.20.1. 

2. Dielectric Flanges:  Factory-fabricated companion-flange assembly, for 150- or 300-psig 

(1035- or 2070-kPa) minimum working pressure to suit system pressures. 

3. Dielectric-Flange Insulation Kits:  Field-assembled companion-flange assembly, full-face 

or ring type.  Components include neoprene or phenolic gasket, phenolic or polyethylene 

bolt sleeves, phenolic washers, and steel backing washers. 

a. Provide separate companion flanges and steel bolts and nuts for 150- or 300-psig 

minimum working pressure to suit system pressures. 

4. Dielectric Couplings:  Galvanized-steel couplings with inert and noncorrosive 

thermoplastic lining, with threaded ends and 300-psig minimum working pressure at 225 

deg F . 

 

5. Dielectric Nipples:  Electroplated steel nipples with inert and noncorrosive thermoplastic 

lining, with combination of plain, threaded, or grooved end types, and 300-psig (2070-

kPa) minimum working pressure at 225 deg F (107 deg C). 

2.4 CORROSION-PROTECTION PIPING ENCASEMENT 

A. Encasement for Underground Metal Piping: 

1. Standards:  ASTM A 674 or AWWA C105. 

2. Form:  Sheet. 

3. Material:  LLDPE film of 0.008-inch (0.20-mm) minimum thickness. 

4. Color:  Black. 

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

following: 

6. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 

indicated on Drawings or a comparable product by one of the following: 

 

a. American Cast Iron Pipe Co.; Waterous Co. Subsidiary. 

b. Mueller Co.; Water Products Div. 

c. U.S. Pipe and Foundry Company. 

d. Valve:  AWWA, cast-iron, nonrising-stem, resilient-seated gate valve with one 

raised face flange mating tapping-sleeve flange. 

2.5 CHECK VALVES 

A. NOT USED 
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2.6 DETECTOR CHECK VALVES 

A. NOT USED 

 

2.7 CORPORATION VALVES AND CURB VALVES 

A. Manufacturers: 

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

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

the following: 

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

following: 

 

a. Ford Meter Box Company, Inc. (The); Pipe Products Div. 

b. Mueller Co.; Water Products Div. 

B. Service-Saddle Assemblies:  Comply with AWWA C800.  Include saddle and valve compatible 

with tapping machine. 

 

1. Corporation Valve:  Bronze body and ground-key plug, with AWWA C800, threaded inlet 

and outlet matching service piping material. 

C. Curb Valves:  Comply with AWWA C800.  Include bronze body, ground-key plug or ball, and 

wide tee head, with inlet and outlet matching service piping material. 

D. Service Boxes for Curb Valves:  Similar to AWWA M44 requirements for cast-iron valve 

boxes.  Include cast-iron telescoping top section of length required for depth of burial of valve, 

plug with lettering "WATER," and bottom section with base that fits over curb valve and with a 

barrel approximately 3 inches in diameter. 

1. Shutoff Rods:  Steel, tee-handle with one pointed end, stem of length to operate deepest 

buried valve, and slotted end matching curb valve. 

2.8 WATER METERS 

A. NOT USED 

2.9 FIRE HYDRANTS 

A. Dry-Barrel Fire Hydrants: 

a. NOT USED 
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PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling. 

3.2 PIPING APPLICATIONS 

A. General:  Use pipe, fittings, and joining methods for piping systems according to the following 

applications. 

B. Transition couplings and special fittings with pressure ratings at least equal to piping pressure 

rating may be used, unless otherwise indicated. 

C. Do not use flanges or unions for underground piping. 

D. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints 

indicated, on aboveground piping and piping in vaults. 

E. Underground water-service piping NPS 3/4 to NPS 3 (DN 20 to DN 80) shall be the following: 

1. Soft copper tube, ASTM B 88, Type K  joints. 

3.3 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. See Division 2 Section "Piped Utilities - Basic Materials and Methods" for piping-system 

common requirements. 

3.4 PIPING INSTALLATION 

A. Water-Main Connection:  Arrange with utility company for tap of size and in location indicated 

in water main. 

B. Water-Main Connection:  Tap water main according to requirements of water utility company 

and of size and in location indicated. 

C. Make connections larger than NPS 2 (DN 50) with tapping machine according to the following: 

1. Install tapping sleeve and tapping valve according to MSS SP-60. 

2. Install tapping sleeve on pipe to be tapped.  Position flanged outlet for gate valve. 

3. Use tapping machine compatible with valve and tapping sleeve; cut hole in main.  

Remove tapping machine and connect water-service piping. 

4. Install gate valve onto tapping sleeve.  Comply with MSS SP-60.  Install valve with stem 

pointing up and with valve box. 

D. Make connections NPS 2 (DN 50) and smaller with drilling machine according to the following: 
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1. Install service-saddle assemblies and corporation valves in size, quantity, and arrangement 

required by utility company standards. 

2. Install service-saddle assemblies on water-service pipe to be tapped.  Position outlets for 

corporation valves. 

3. Use drilling machine compatible with service-saddle assemblies and corporation valves.  

Drill hole in main.  Remove drilling machine and connect water-service piping. 

4. Install corporation valves into service-saddle assemblies. 

5. Install manifold for multiple taps in water main. 

6. Install curb valve in water-service piping with head pointing up and with service box. 

E. Comply with NFPA 24 for fire-service-main piping materials and installation. 

1. Install PE corrosion-protection encasement according to ASTM A 674 or AWWA C105. 

2. Install copper tube and fittings according to CDA's "Copper Tube Handbook." 

F. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41. 

1. Install PE corrosion-protection encasement according to ASTM A 674 or AWWA C105. 

G. Install PE pipe according to ASTM D 2774 and ASTM F 645. 

H. Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23. 

I. Install fiberglass AWWA pipe according to AWWA M45. 

J. Bury piping with depth of cover over top at least 48-inch with top at least 12 inches below level 

of maximum frost penetration, and according to the following: 

K. Install piping by tunneling or jacking, or combination of both, under streets and other 

obstructions that cannot be disturbed. 

L. Extend water-service piping and connect to water-supply source and building-water-piping 

systems at outside face of building wall in locations and pipe sizes indicated. 

1. Terminate water-service piping at building wall until building-water-piping systems are 

installed.  Terminate piping with caps, plugs, or flanges as required for piping material.  

Make connections to building-water-piping systems when those systems are installed. 

M. Sleeves are specified in Division 2 Section "Piped Utilities - Basic Materials and Method.” 

N. Mechanical sleeve seals are specified in Division 15 Section "Basic Mechanical Materials and 

Methods." 

O. Install underground piping with restrained joints at horizontal and vertical changes in direction.  

Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports. 

P. See Division 13 Section "Fire-Suppression Piping" for fire-suppression-water piping inside the 

building. 

Q. See Division 15 Section "Domestic Water Piping" for potable-water piping inside the building. 
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3.5 JOINT CONSTRUCTION 

A. See Division 2 Section "Piped Utilities - Basic Materials and Methods" for basic piping joint 

construction. 

B. Make pipe joints according to the following: 

1. PE Piping Insert-Fitting Joints:  Use plastic insert fittings and fasteners according to 

fitting manufacturer's written instructions. 

3.6 ANCHORAGE INSTALLATION 

A. Anchorage, General:  Install water-distribution piping with restrained joints.  Anchorages and 

restrained-joint types that may be used include the following: 

1. Concrete thrust blocks. 

2. Locking mechanical joints. 

3. Set-screw mechanical retainer glands. 

4. Bolted flanged joints. 

5. Heat-fused joints. 

B. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches.  

Include anchorages for the following piping systems: 

1. Gasketed-Joint, Ductile-Iron, Water-Service Piping:  According to AWWA C600. 

2. Gasketed-Joint, PVC Water-Service Piping:  According to AWWA M23. 

3. Bonded-Joint Fiberglass, Water-Service Piping:  According to AWWA M45. 

4. Fire-Service-Main Piping:  According to NFPA 24. 

C. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed 

ferrous anchorage devices. 

3.7 VALVE INSTALLATION 

A. AWWA Gate Valves:  Comply with AWWA C600 and AWWA M44.  Install each 

underground valve with stem pointing up and with valve box. 

B. AWWA Valves Other Than Gate Valves:  Comply with AWWA C600 and AWWA M44. 

C. UL/FMG, Gate Valves:  Comply with NFPA 24.  Install each underground valve and valves in 

vaults with stem pointing up and with vertical cast-iron indicator post. 

D. UL/FMG, Valves Other Than Gate Valves:  Comply with NFPA 24. 

E. MSS Valves:  Install as component of connected piping system. 

F. Corporation Valves and Curb Valves:  Install each underground curb valve with head pointed 

up and with service box. 

G. Pressure-Reducing Valves:  Install in vault or aboveground between shutoff valves.  Install full-

size valved bypass. 
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H. Relief Valves:  Comply with AWWA C512.  Install aboveground with shutoff valve on inlet. 

3.8 DETECTOR-CHECK VALVE INSTALLATION 

A. NOT USED 

3.9 WATER METER INSTALLATION 

A. NOT USED:  

3.10 ROUGHING-IN FOR WATER METERS 

A. NOT USED: 

3.11 FIELD QUALITY CONTROL 

A. Piping Tests:  Conduct piping tests before joints are covered and after concrete thrust blocks 

have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to 

stabilize system.  Use only potable water. 

B. Hydrostatic Tests:  Test at not less than one-and-one-half times working pressure for two hours. 

1. Increase pressure in 50-psig  increments and inspect each joint between increments.  Hold 

at test pressure for 1 hour; decrease to 0 psig .  Slowly increase again to test pressure and 

hold for 1 more hour.  Maximum allowable leakage is 2 quarts  per hour per 100 joints.  

Remake leaking joints with new materials and repeat test until leakage is within allowed 

limits. 

C. Prepare reports of testing activities. 

3.12 IDENTIFICATION 

A. Install continuous underground detectable warning tape during backfilling of trench for 

underground water-distribution piping.  Locate below finished grade, directly over piping.  

Underground warning tapes are specified in Division 2 Section "Earthwork." 

B. Permanently attach equipment nameplate or marker indicating plastic water-service piping, on 

main electrical meter panel.  See Division 2 Section "Piped Utilities - Basic Materials and 

Methods" for identifying devices. 

3.13 CLEANING 

A. Clean and disinfect water-distribution piping as follows: 

1. Purge new water-distribution piping systems and parts of existing systems that have been 

altered, extended, or repaired before use. 
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2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if 

method is not prescribed by authorities having jurisdiction, use procedure described in 

NFPA 24 for flushing of piping.  Flush piping system with clean, potable water until dirty 

water does not appear at points of outlet. 

3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if 

method is not prescribed by authorities having jurisdiction, use procedure described in 

AWWA C651 or do as follows: 

a. Fill system or part of system with water/chlorine solution containing at least 50 

ppm of chlorine; isolate and allow to stand for 24 hours. 

b. Drain system or part of system of previous solution and refill with water/chlorine 

solution containing at least 200 ppm of chlorine; isolate and allow to stand for 3 

hours. 

c. After standing time, flush system with clean, potable water until no chlorine 

remains in water coming from system. 

d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat 

procedure if biological examination shows evidence of contamination. 

B. Prepare reports of purging and disinfecting activities. 

END OF SECTION  
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SECTION 223000- PLUMBING – GENERAL  

 

 

PART 1 - GENERAL 

 

1.1   SCOPE 

 

A. Oil Waste Piping System 

B. Natural Gas Piping System 

 

1.2  RELATED WORK 

 

A. Division 31  - Excavation, Trenching & Backfill 

 

 

1.3 REFERENCES 

 

A. ANSI Standards 

B. ASME Standards 

C. ASSE Standards 

D. AWWA Standards 

E. ASTM Standards 

F. PDI Standards 

G. Local and State Building Codes 

H. AWS Standards 

 

1.4 SUBMITTALS 

 

A. Include data on pipe material, valves, drains, cleanouts, interceptors, backflow preventer, 

 hose bibs, water heater, pressure gauges, thermometers, pumps, accessories. 

 

1.5 QUALITY ASSURANCE 

 

A. Welders Certification:  In accordance with ANSI/ASME Sec. 9, ANSI/AWS D1.1. 
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B. Potable water supply system components, plumbing appliances, backflow prevention 

 devices and water distribution system safety devices shall be Third-Party Certified. 

C. Sanitary, vent, and storm system plastic pipe, fittings and pipe related components shall be 

 Third-Party Certified. All other pipe materials shall be Third-Party Tested. 

D. Special waste system components shall be Third-Party Tested. 

 

 

 

 

PART 2 - PRODUCTS 

 

 

2.1 OIL WASTE PIPING - BURIED 

 

A. Cast Iron Pipe:   ASTM A74 service weight 

Fittings:    Cast iron 

Joints:    Hub & Spigot, ASTM C564, neoprene gasketing system 

 or lead and oakum 

 

2.2  NATURAL GAS PIPING - ABOVE GRADE 

 

A. Steel Pipe:    ASTM A53, Schedule 40 black 

Fittings:   ANSI/ASME B16.3, malleable iron, or ASTM A234, 

 forged steel welding type 

Joints:    Screwed for pipe 2 inches and under; ANSI/AWS D1.1, 

 welded, for pipe over 2 inches 

 

2.3 GAS COCKS 

 

A. Up to 2 inches:  Bronze body, bronze tapered plug, non-lubricated, Teflon packing, 

 threaded ends. 

 

B. Over 2 inches:  Cast iron body and plug, non-lubricated, Teflon packing, flanged ends. 

 

 

PART 3      EXECUTION 

 

3.1 PREPARATION 

 

A. Ream pipe and tube ends, remove burrs and bevel plain end of ferrous pipe. 

 

B. Remove scale and dirt, inside and outside of pipe, before assembly. 

 

C. Remove welding slag or foreign material from pipe and fitting materials. 

 

D. Coordinate cutting and forming of roof and floor construction to receive drains to required 

 invert elevations. 
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3.2 INSTALLATION AND APPLICATION 

 

A. Provide non-conducting dielectric connections wherever jointing dissimilar metals. 

 

B. Route piping in orderly manner and maintain gradient. 

 

C. Install piping to conserve building space and not interfere with use of space. 

 

D. Group piping whenever practical at common elevations. 

 

E. Install piping to allow for expansion and contraction without stressing piping, joints or 

 connected equipment. 

 

F. Provide clearance for installation of insulation and access to valves and fittings. 

 

G. Provide access where valves and fittings are not exposed.  Coordinate size and location of 

 access doors with General Contractor. 

 

H. Slope water piping and arrange to drain at low points. 

 

I. Establish elevations of buried piping outside the building to ensure not less than 2.5 ft. of 

 cover. 

 

J. Where pipe support members are welded to structural building framing, scrape, brush clean, 

 and apply one coat of zinc rich primer to welding. 

 

K. Prepare pipe, fittings, supports and accessories not prefinished, ready for finish painting.  

  

L. Establish invert elevations, slopes for drainage to 1/4 inch per foot for piping 3 inches & 

 smaller and 1/8 inch per foot for piping 4 inches and larger. 

 

M. Excavate in accordance with Division 31. 

 

N. Backfill in accordance with Division 31. 

 

O. Install bell and spigot pipe with bell end upstream. 

 

P. Install valves with stems upright or horizontal, not inverted. 

 

Q. Use grooved mechanical couplings and fasteners only in accessible locations. 

 

R. Install ball valves for shut-off and to isolate equipment, part of systems, or vertical risers. 

 

S. Install globe valves for throttling, bypass, or manual flow control services. 

 

T. Install specialties in accordance with manufacturer's instructions to permit intended 

 performance. 

 



  

 
PLUMBING - GENERAL        223000 - 4 

U. Locate cleanouts at bases of stacks and leaders, changes in direction of more than 45 

 degrees on all horizontal runs, where required by Code and elsewhere as shown. 

 

V. Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs with 

 mixture of graphite and linseed oil.  Ensure clearance at cleanout for rodding of drainage 

 system. 

 

W. Encase exterior cleanouts in concrete flush with grade. 

 

  X. Install roof leader expansion joints on roof leaders with over a 20-foot vertical drop below 

 roof drain and no horizontal offset immediately below drain. 

 

 Y. Install air gap type funnel drain for reduced pressure backflow preventer relief vent. Spill 

over floor drain or mop basin.  Drain to exterior and provide rodent screen. 

 

 Z.  Air admittance valves shall be located a minimum of four (4) inches above the weir of the 

fixture trap, installed in the vertical upright position and must be accessible for service, 

repair or replacement. 

 

3.4 TESTS 

 

A.  Tests and inspections shall comply with the Plumbing Code of New York State. 

 

A. Above Grade and Interior Buried Sanitary, Vent, Indirect Waste, Storm Piping:  Seal open-

ings; fill with water at minimum 10 feet of head and hold water level constant for two 

hours.  Section test system so that maximum test pressure at any point in system does not 

exceed 40 psi.  Locate test tees as required. 

 

B. Exterior Buried Non-Pressure Piping:  Tested by measurement of exfiltration with 

maximum leakage of 25 gal./inch dia./24 hr./1,000 ft. 

 

C. Above Grade Interior Natural Gas Piping:  5 psig air pressure for 24 hours with no drop.  

 Purge entire system subsequent to successful completion of testing.  Make final test with 

 soap solution. 

 

 

 

END OF SECTION 223000 
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SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes general requirements for single-phase, general-purpose, horizontal, small and 

medium, squirrel-cage induction motors for use on alternating-current power systems up to 

600 V and installed at equipment manufacturer's factory or shipped separately by equipment 

manufacturer for field installation. 

1.2 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 

following: 

1. Motor controllers. 

2. Torque, speed, and horsepower requirements of the load. 

3. Ratings and characteristics of supply circuit and required control sequence. 

4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 GENERAL MOTOR REQUIREMENTS 

A. Comply with NEMA MG 1 unless otherwise indicated. 

B. Comply with IEEE 841 for severe-duty motors. 

2.2 MOTOR CHARACTERISTICS 

A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above 

sea level. 

B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads 

at designated speeds, at installed altitude and environment, with indicated operating sequence, 

and without exceeding nameplate ratings or considering service factor. 

2.3 SINGLE-PHASE MOTORS 

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and 

requirements of specific motor application: 

1. Permanent-split capacitor. 



 

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 230513 - 2 

 

2. Split phase. 

3. Capacitor start, inductor run. 

4. Capacitor start, capacitor run. 

B. Multispeed Motors: Variable-torque, permanent-split-capacitor type. 

C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and 

thrust loading. 

D. Motors 1/20 HP and Smaller: Shaded-pole type. 

E. Thermal Protection: Internal protection to automatically open power supply circuit to motor 

when winding temperature exceeds a safe value calibrated to temperature rating of motor 

insulation. Thermal-protection device shall automatically reset when motor temperature returns 

to normal range. 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 230513 
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SECTION 230514 - ELECTRIC WIRING FOR HVAC EQUIPMENT 

PART I - GENERAL 

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. 

 

 

2. WORK  INCLUDED 

 

A. Provide "control" wiring circuits for equipment and associated control devices, and 

control panels including standalone control panels and terminal equipment controllers. 

 

B. Provide certain "power" wiring as called for. 

 

C. Assistance, as required, and coordination with Division 26, "Electric." 

 

 

3. WORK NOT INCLUDED 

 

A. Power wiring for motors, motor starters and associated starting equipment, as well as 

mounting of motor starters and devices, is included in Division 26, "Electric." 

 

 

4. QUALIFICATIONS 

 

A. Wiring installed in compliance with NEC, local governing codes, and applicable 

requirements of Division 26, "Electric." 

 

 

5. COORDINATION 

 

A. Provide complete wiring diagrams for equipment and systems. Deliver wiring diagrams 

to proper parties in time for roughing of conduit, equipment connections, and avoid 

delay in construction schedule. Wiring diagrams and roughing information to clearly 

indicate items to be mounted and/or wired as part of the Work of Division 26, "Electric." 

 

 

PART 2 - PRODUCTS 

 

 

2.1 WIRING MATERIALS 

 

A. Materials: 

 

1. Rigid conduit, hot dipped, galvanized steel with galvanized, threaded malleable iron 

fittings. 

2. Metallic type (EMT), low carbon steel, with galvanized steel compression type, 

concrete tight fittings. 
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3. Flexible conduit, steel interlock type, galvanized, with galvanized steel fittings, 

plastic coated in wet locations, (Crawl spaces, outdoors). 

4. Boxes and Fittings: Conduit style in damp or wet locations. Other locations; 

galvanized, stamped steel type or conduit type. 

5. Wire: Annealed copper, 98% conductivity. # 12 AWG minimum size for branch 

circuit and emergency system wiring; #14 AWG minimum size for 120 volt control 

circuits and 

#16 AWG for low voltage control circuits unless otherwise called for. 

6. Insulation: Type THHN. Power feeders and branch circuits rated 230 volts and under 

color-coded red, black and blue with white neutral conductor. Power feeders and 

branch circuits rated 240 volts to 480 volts color coded orange, brown and yellow, 

with gray neutral conductor. 

 

 

2.2 SHIELDED INSTRUMENTATION  WIRING 

 

A. Suitable for analog input and output devices; #16 AWG twisted shielded pair. 

 

 

PART 3 - EXECUTION 

 

 

3.1 GENERAL 

 

A. Check electrical wiring pertaining to equipment for completeness and correctness of 

connections. Correct any misapplied motor and/or motor starter, improper thermal overload 

device, or device which fails to function and resultant damage, whether due to incorrect 

connections or improper information on wiring diagrams. 

 

 

3.2 WIRING FOR CONTROL SYSTEMS 

 

A. Provide control and instrumentation wiring for equipment. 

 

B. Wiring circuits shall be in conduit. Rigid type below slabs, wet locations, exposed to 

weather and hazardous locations. EMT in dry, nonhazardous locations for concealed or 

exposed Work. Provide 18 in. minimum length flexible conduit at motors and device subject 

to vibration. Conduit supported on 5 ft. centers. Do not attach directly to hot surfaces, piping, 

or ductwork. 

 

C. Control wiring shall be in separate conduit from power wiring. 

 

D. Provide green grounding wire circuits from starter, and run ground wire through conduit to 

each remote auxiliary relay, pushbutton station, remote panel heating device, thermostat, or 

device with potentials in excess of 50 volts contained within.  Size ground wire per NEC. 

 

E. Where allowable by code, Teflon coated insulated wire may be provided in accessible 

ceiling plenums for low voltage control systems. 

 

3.3 SURFACE RACEWAYS 

 

A. Provide surface raceway in areas without ceiling (non-mechanical rooms) and where exposed to 

wood deck. 
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B. Listing and Labeling: Surface raceways shall be listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application. 

 

C. Surface Metal Raceways: Galvanized steel with snap-on covers complying with UL 5. 

Manufacturer's standard enamel finish in color selected by Architect. 

 

D. Surface Nonmetallic Raceways: Two- or three-piece construction, complying with UL 5A, and 

manufactured of rigid PVC with texture and color selected by Architect from manufacturer's 

standard colors. Product shall comply with UL 94 V-0 requirements for self-extinguishing 

characteristics. 

 

3.4 FIELD WIRING IN STARTERS, CONTROLLERS, AND PANELS 

 

A. Wiring within starters, controllers, and temperature control panels, shall be routed neatly in 

gutter space, away from moving and/or heat producing parts. 

 

B.  Provide 30 ampere, 600 volt rated terminal blocks. Do not place more than two wire 

connections on pilot device or relay terminal. Where more than two circuit connections 

are required, use terminal blocks. 

 

C. Provide nylon self-insulated, locking type spade lugs for all control wires. 

 

D. Cables and wires shall be neatly bundled and lashed with nylon cable straps. 

 

 

END OF SECTION 230514 
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SECTION 233423 - HVAC POWER VENTILATORS 

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. Sidewall propeller fans. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Construction details, material descriptions, dimensions of individual components and 

profiles, and finishes for fans. 

2. Rated capacities, operating characteristics, and furnished specialties and accessories. 

3. Certified fan performance curves with system operating conditions indicated. 

4. Motor ratings and electrical characteristics, plus motor and electrical accessories. 

5. Material thickness and finishes, including color charts. 

6. Dampers, including housings, linkages, and operators. 

7. Fan speed controllers. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and attachment details. 

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 

connection. 

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

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Floor plans, reflected ceiling plans, and other details, drawn to scale, 

showing the items described in this Section and coordinated with all building trades. 

B. Field quality-control reports. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For HVAC power ventilators to include in normal and 

emergency operation, and maintenance manuals. 

PART 2 - PRODUCTS 

A. PERFORMANCE REQUIREMENTS  

B. Capacities and Characteristics: (As Scheduled) 

2.2 SIDEWALL PROPELLER FANS 

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

following: 

 

1. Greenheck Fan Corporation. 

2. Carnes Company. 

3. Loren Cook Company. 

B. Housing: Galvanized-steel sheet with flanged edges and integral orifice ring, with baked-enamel 

finish coat applied after assembly. 

C. Fan Wheel: Replaceable, cast aluminum, airfoil blades fastened to cast-aluminum hub; factory 

set pitch angle of blades. 

D. Fan Drive: Direct-drive motor mounted in airstream, factory wired to disconnect switch located 

on outside of fan housing. 

E. Accessories: 

1. Disconnect Switch: Nonfusible type, with thermal-overload protection mounted inside 

fan housing, factory wired through an internal aluminum conduit. 

2. Motorized Dampers: Parallel-blade dampers with 24 VAC electric actuator wired to close 

when fan stops. 

3. Motor-Side Back Guard: Galvanized steel, complying with OSHA specifications, 

removable for maintenance. 

4. Wall Sleeve: Galvanized steel to match fan and accessory size. 

5. Include indoor air quality package (for CO purposes) 

6. Motor: EC motor 

7. Weather shield Hood (45 degrees): Galvanized steel or aluminum with 0.5 welded wire 

bird screen. 

2.3 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, and efficiency 

requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC 

Equipment." 
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1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load 

will not require motor to operate in service factor range above 1.0. 

2.4 SOURCE QUALITY CONTROL 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

an NRTL, and marked for intended location and application. 

B. AMCA Certification: Fans shall comply with AMCA 11 and bear the AMCA-Certified Ratings 

Seal. 

C. Fan Sound Ratings: Comply with AMCA 311, and label fans with the AMCA-Certified Ratings 

Seal. Sound ratings shall comply with AMCA 301. The fans shall be tested according to 

AMCA 300. 

D. Fan Performance Ratings: Comply with AMCA 211 and label fans with AMCA-Certified 

Rating Seal. The fans shall be tested for air performance - flow rate, fan pressure, power, fan 

efficiency, air density, speed of rotation, and fan efficiency - according to 

AMCA 210/ASHRAE 51. 

E. Operating Limits: Classify according to AMCA 99. 

F. UL Standards: Power ventilators shall comply with UL 705. Power ventilators for use for 

restaurant kitchen exhaust shall also comply with UL 762. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF HVAC POWER VENTILATORS 

A. Install power ventilators level and plumb. 

B. Install unit with clearances for service and maintenance. 

C. Install unit where indicated on drawings. 

3.2 ELECTRICAL CONNECTIONS 

A. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 

Cables." 

B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 

Systems." 

3.3 CONTROL CONNECTIONS 

A. Install control and electrical power wiring to field-mounted control devices. 
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B. Connect control wiring according to Section 260523 "Control-Voltage Electrical Power 

Cables." 

3.4 FIELD QUALITY CONTROL 

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

B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 

inspect components, assemblies, and equipment installations, including connections. 

C. Perform tests and inspections. 

D. Tests and Inspections: 

1. Verify that shipping, blocking, and bracing are removed. 

2. Verify that unit is secure on mountings and supporting devices and that connections to 

ducts and electrical components are complete. Verify that proper thermal-overload 

protection is installed in motors, starters, and disconnect switches. 

3. Verify that there is adequate maintenance and access space. 

4. Verify that cleaning and adjusting are complete. 

5. Adjust damper linkages for proper damper operation. 

6. Verify lubrication for bearings and other moving parts. 

7. Disable automatic temperature-control operators, energize motor and adjust fan to 

indicated rpm, and measure and record motor voltage and amperage. 

8. Shut unit down and reconnect automatic temperature-control operators. 

9. Remove and replace malfunctioning units and retest as specified above. 

E. Test and adjust controls and safeties. Controls and equipment will be considered defective if 

they do not pass tests and inspections. 

3.5 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 

3.6 DEMONSTRATION 

A. Owner's maintenance personnel to adjust, operate, and maintain propeller fans. 

END OF SECTION 233423 
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SECTION 233723 - HVAC GRAVITY VENTILATORS 

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. Hooded ventilators. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. For louvered-penthouse ventilators specified to bear 

AMCA seal, include printed catalog pages, showing specified models with appropriate AMCA 

Certified Ratings Seals. 

B. Sustainable Design Submittals: 

1. Product data showing compliance with ASHRAE 62.1. 

C. Shop Drawings: For gravity ventilators. 

1. Include plans, elevations, sections, details, ventilator attachments to curbs, and curb 

attachments to roof structure. 

2. Show weep paths, gaskets, flashing, sealant, and other means of preventing water 

intrusion. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Roof-framing plans and other details, drawn to scale, and coordinated 

with each other, based on input from installers of the items involved: 

1.5 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 

2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 

http://www.arcomnet.com/sustainable_design.aspx?topic=303


 

HVAC GRAVITY VENTILATORS 233723 - 2 

 

1.6 COORDINATION 

A. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with 

actual equipment provided. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Ventilators shall withstand the effects of gravity loads and the 

following loads and stresses within limits and under conditions indicated without permanent 

deformation of ventilator components, noise or metal fatigue caused by ventilator blade rattle or 

flutter, or permanent damage to fasteners and anchors. Wind pressures shall be considered to act 

normal to the face of the building. 

1. Wind Loads: Determine loads based on a uniform pressure of 20 lbf/sq. ft., acting inward 

or outward. 

2. Snow Load: Unit to withstand a minimum of 20- lbf/sq. ft.snow load. 

B. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1. 

C. ASHRAE 62.1 Compliance: Section 5, "Systems and Equipment" and Section 7, "Construction 

and System Start-up." 

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature 

changes, without buckling, opening of joints, overstressing of components, failure of 

connections, or other detrimental effects. 

1. Temperature Change (Range): 

a. Ambient:  120 deg F. 

b. Material Surfaces:  180 deg F. 

E. Water Entrainment: Limit water penetration through unit to comply with ASHRAE 62.1. 

F. Capacities and Characteristics: (AS SCHEDULED) 

2.2 FABRICATION 

A. Factory or shop fabricate gravity ventilators to minimize field splicing and assembly. 

Disassemble units to the minimum extent as necessary for shipping and handling. Clearly mark 

units for reassembly and coordinated installation. 

B. Fabricate frames, including integral bases, to fit in openings of sizes indicated, with allowances 

made for fabrication and installation tolerances, adjoining material tolerances, and perimeter 

sealant joints. 

C. Fabricate units with closely fitted joints and exposed connections accurately located and 

secured. 
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D. Fabricate supports, anchorages, and accessories required for complete assembly. 

E. Perform shop welding by AWS-certified procedures and personnel. 

2.3 HOODED VENTILATORS 

A. Description: Hooded rectangular penthouse for intake air. 

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

following: 

 

1. Greenheck Fan Corporation. 

2. Carnes Company. 

3. Loren Cook Company. 

C. Source Limitations: Obtain hooded ventilators from single manufacturer. 

D. Construction: 

1. Material: Galvanized steel, of thickness required to comply with structural performance 

requirements, but not less than 0.064-inch- thick base and 0.040-inch- thick hood; 

suitably reinforced. 

2. Insulation:  None. 

3. Bird Screening:  Galvanized-steel, 1/2-inch- square mesh wire. 

E. Galvanized-Steel Finish: 

1. Surface Preparation: Clean surfaces of dirt, grease, and other contaminants. Clean welds, 

mechanical connections, and abraded areas, and repair galvanizing according to 

ASTM A780/A780M. Apply a conversion coating suited to the organic coating to be 

applied over it. 

2. Baked-Enamel Finish: Immediately after cleaning and pretreating, apply manufacturer's 

standard finish consisting of prime coat and thermosetting topcoat, with a minimum dry 

film thickness of 1 mil for topcoat and an overall minimum dry film thickness of 2 mils. 

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

F. Dampers: 

1. Location:  Curb damper tray. 

2. Control:  Motorized. 

3. Tray: Provide damper tray or shelf with opening 3 inches less than interior curb 

dimensions indicated. 

G. Roof Curbs: Galvanized-steel sheet; with mitered and welded corners; 1-1/2-inch- thick, rigid 

fiberglass insulation adhered to inside walls; and 1-1/2-inch wood nailer. Size as required to fit 

roof opening and ventilator base. 

1. Configuration:  Built-in cant and mounting flange. 

2. Overall Height:  14 inches. 

http://www.specagent.com/Lookup?ulid=3508
http://www.specagent.com/Lookup?uid=123457088513
http://www.specagent.com/Lookup?uid=123457088510
http://www.specagent.com/Lookup?uid=123457088513
http://www.specagent.com/Lookup?uid=123457088513
http://www.specagent.com/Lookup?uid=123457088513
http://www.specagent.com/Lookup?uid=123457088512
http://www.specagent.com/LookUp/?ulid=3508&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3508&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3508&mf=04&src=wd
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2.4 MATERIALS 

A. Aluminum Extrusions: ASTM B221, Alloy 6063-T5 or T-52. 

B. Aluminum Sheet: ASTM B209, Alloy 3003 or 5005, with temper as required for forming or as 

otherwise recommended by metal producer for required finish. 

C. Galvanized-Steel Sheet: ASTM A653/A653M, G90 zinc coating, mill phosphatized. 

D. Fasteners: Same basic metal and alloy as fastened metal or 300 Series stainless steel unless 

otherwise indicated. Do not use metals that are incompatible with joined materials. 

1. Use types and sizes to suit unit installation conditions. 

2. Use hex-head or Phillips pan-head screws for exposed fasteners unless otherwise 

indicated. 

E. Post-Installed Fasteners for Concrete and Masonry: Torque-controlled expansion anchors made 

from stainless-steel components, with capability to sustain without failure a load equal to 4 

times the loads imposed for concrete, or 6 times the load imposed for masonry, as determined 

by testing according to ASTM E488/E488M, conducted by a qualified independent testing 

agency. 

F. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install gravity ventilators level, plumb, and at indicated alignment with adjacent work. 

B. Secure gravity ventilators to roof curbs with zinc-plated hardware. Use concealed anchorages 

where possible. Refer to Section 077200 "Roof Accessories." 

C. Install gravity ventilators with clearances for service and maintenance. 

D. Install perimeter reveals and openings of uniform width for sealants and joint fillers, as 

indicated. 

E. Protect galvanized and nonferrous-metal surfaces from corrosion or galvanic action by applying 

a heavy coating of bituminous paint on surfaces that will be in contact with concrete, masonry, 

or dissimilar metals. 

F. Repair finishes damaged by cutting, welding, soldering, and grinding. Restore finishes, so no 

evidence remains of corrective work. Return items that cannot be refinished in the field to the 

factory, make required alterations, and refinish entire unit or provide new units. 

G. Refer to Section 077200 "Roof Accessories" for flashing and counter flashing of roof curbs. 
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3.2 CONNECTIONS 

A. Duct installation and connection requirements are specified in Section 233113 "Metal Ducts" 

and Section 233116 "Nonmetal Ducts." Drawings indicate general arrangement of ducts and 

duct accessories. 

3.3 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 

END OF SECTION 233723 
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SECTION 235523 - LOW INTENSITY, GAS-FIRED, INFRARED TUBE HEATERS 

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. It is the intent of this specification to identify design requirements and minimum standards for 

the quality, construction, delivery, installation, and operation of the low intensity, condensing, 

vacuum vented, and gas fired infrared heating equipment.  Minor variations, in accordance with 

standard practice, shall be indicated on the shop drawings and submitted for approval. 

1.3 CODES AND STANDARDS 

A. The entire heating system shall be designed certified to: 

 

1. American Gas Association “Gas Infrared Heaters” conforming to the ANSI Z83.20 

(Current Standard). 

2. Installation shall conform to local codes and local gas authorities including the National 

Electrical Code, National Fuel Gas Code, and applicable ANSI, NFPA & CAN/CGA & 

CSA codes. 

3. National Performance Rating for Gas Fired Infrared Heaters Standard: Radiant output of 

gas fired infrared heaters shall be rated in accordance with AHRI Standard 1330. Refer to 

Performance Rating for Radiant Output of Gas Fired Infrared Heaters Standard 

CAN/ANSI/AHRI 1330-2015. 

B. Operation and maintenance data. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

B. The low intensity, gas fired infrared heating system shall be a product of a manufacturer who 

has had at least ten years experience in design and fabrication and who is regularly engaged in 

the manufacture of the type of gas fired low intensity infrared heating equipment specified 

herein.  Only manufactures that can submit evidence of actual installations of comparable 

designed construction, and that the products have proven practical, durable, and require a 

minimum of maintenance, will be qualified under this specification. 
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C. Installation of the gas fired low intensity infrared heating equipment shall be by supervised by 

an authorized representative of the heater manufacturer and shall be in accordance with 

approved installation drawings.  Mechanics shall be skilled and experienced in the erection of 

the low intensity infrared heating equipment of the type specified herein. 

1.5 SUBMITTALS 

A. Product Data: For each type of product. Include rated capacities, operating characteristics, 

furnished specialties, and accessories. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and attachment details. 

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 

connection. 

3. Detail fabrication and assembly of low-intensity, gas-fired, infrared heaters, as well as 

procedures and diagrams. 

4. Include diagrams for power and control wiring. 

1.6 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans, elevations, and other details, drawn to scale, on which the 

following items are shown and coordinated with each other, using input from installers of the 

items involved: 

1. Structural members to which equipment will be attached. 

2. Gas piping to heater installations 

3. Thermostats and wiring to heaters. 

4. Heater locations and clearance requirements. 

5. Other suspended ceiling components including the following: 

a. Lighting fixtures. 

b. Air outlets and inlets. 

B. Field quality-control reports. 

C. Warranty: Three year warranty on burner system from the date of final acceptance of the 

infrared heaters. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For gas-fired, infrared heaters to include in emergency, 

operation, and maintenance manuals. 

1.8 DELIVERY AND STORAGE 

A. Materials shall be shipped in the manufacturer’s standard protective packaging to the designated 

site. 
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B. The installing contractor is responsible for receiving, unloading, and storage of materials.  

Storage shall be in dry locations free from dust and water and available for inspection and 

handling.  Handle equipment carefully to prevent damage.  Remove damaged items that cannot 

be restored to like new condition and replace with new items. 

PART 2 - PRODUCTS 

2.1 TUBULAR INFRARED HEATERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 

indicated on Drawings or a comparable product: 

1. Robert Gordon: Vantage CTHN or approved equal. 

B. Description:  Factory assembled, piped, and wired, and complying with 

ANSI Z83.20/CSA 2.34. 

C. Fuel Type:  Design burner for natural gas having characteristics same as those of gas available 

at Project site. 

D. Tubing Connections:  Stainless-steel couplings. 

E. Burners: Provide burner assemblies consisting of heavy duty cast iron burner heads, pre-wired 

gas controls with direct spark ignition module, and combustion air filters. 

1. Provide minimum numbers of burners indicated to insure proper radiant heat distribution. 

Fewer burners of larger capacity will not be accepted. 

2. Burners shall be designed for firing in tandem without adverse effects from combustion 

gases from upstream burners. 

3. Design firing rate of burners shall be 40,000/60,000BTU per hour as stated on drawings. 

Clearances to a combustible surface as measured from the tube surface shall not exceed 

5” above, 51” below, and 27” on each side (side clearances may be reduced where side 

reflectors are used.) 

4. Premix Gas and Air: Provide burners to totally pre-mix air and gas required for 

combustion. 

5. Constant Air/Gas Ratio: Provide burners designed to maintain constant proportion of fuel 

gas to filtered combustion air. Introduce both fuel gas and air at atmospheric pressure, 

and establish flow of both by means of a vacuum on the downstream side of the flow 

metering orifices. Design so that if combustion air flow is impeded for any reason, gas 

flow rate will decrease in constant proportion to maintain proper gas/air mixture for 

complete combustion. 

6. Cast Iron Burner Heads: Provide cast-iron burner heads, other substitutes will not be 

accepted. 

F. Burner Controls: 

1. Factory Wired: All burners shall be factory wired for 115VAC with transformer for 

24volts AC DSI operation and supplied with a grounded 24-30 inch three wire pigtail 

located at rear of burner. 

2. Fail-Safe Controls: To assure a high degree of fail-safe operation, the design shall 

preclude main flow of gas if any or all of the following abnormal conditions occur: 
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a. Power Fail. (Gas valves in burners close in safe position.) 

b. Main Valve fails in open position. 

c. Vacuum pump motor fails (Vacuum proving switch cuts power to burners.) 

3. All gas vacuum-firing burners shall be equipped with a Direct Spark Ignition Module 

(DSI). The DSI module shall have a 15 second flame response time per ignition trial 

before lockout occurs. In addition, the DSI module shall be capable of a minimum of 3 

trials for ignition to provide maximum reliability. The spark shall shut off when the 

burner flame is established. 

 

G. Vacuum Exhauster 

1. Outdoor Venting: The system shall vent all products of combustion outdoors by means of 

the vacuum pump (Basis of design: Roberts Gordon: EP-200 or approved equal). 

2. Motor: Vacuum pump shall be equipped with a maximum of 3/4HP, 60 hertz, 

120/230VAC, 3500RPM, single phase motor. This motor shall have thermal overload 

protection, high temperature sealed ball bearings, and shall be constructed in accordance 

with electric motor industry standards. 

3. Housing: The scroll of this pump shall be cast iron. The impeller wheel shall be 319 cast 

aluminum.  

4. Pressure Switch: As an additional safety measure there will be a low voltage (24VAC) 

interlock circuit from the vacuum pressure switch to the burners to prove pump operation. 

5. High Temperature Acoustic Boots: The connection between the pump inlet and tail pipe 

is made with acoustic boot and steel tube or 4” ABS schedule 5 pipe and fittings. 

6. Acoustical Isolation: The vacuum pump shall be acoustically isolated from the system 

with a flexible connector with a constant service temperature rating of 350deg. F. The 

connection between the pump inlet and tail pipe is made with acoustic boot and clamps 

provided. The discharge connection is made with acoustic boot and schedule 40 steel piie 

or 4’’ ABS schedule 5 pipe and fittings. The motor in the vacuum pump shall be secured 

with rubber isolator pads for acoustical isolation. Install stainless steel bird screen at end 

of vent. 

7. Rotation: Vacuum pump motor requires a grounded circuit 120/230V, single phase, 60 

hertz for maximum of 8.0 FLA. This motor must have the same rotation to match the 

direction of the arrow on the fan scroll. 

H. Reflectors 

1. Provide radiant reflective aluminum reflectors installed over all heat exchanger tube. 

Provide parabolic design reflector with 12 reflective surfaces. 

a. Provide reflector end caps as necessary to reduce convective heat losses. 

b. All reflectors at termination of the heat exchanger pipe and any elbows shall have 

end caps to prevent convective heat from escaping. 

c. Side Reflectors: System to have aluminum side extension reflectors in certain areas 

of layout as shown on plan where specified. Tilting of reflectors is not acceptable. 

 

I. System Controls 

1. System shall have single stage control. 

2. Each system, which includes a vacuum exhauster and burner(s), shall be wired so that 

they are electrically interlocked and controlled by thermostat action. Provide wiring, 

interlocks, relays, switched and other electric devices for a complete, operable system. 

Provide wiring in EMT conduit. 

3. Provide each thermostat at 5’-0” AFF. Locate sensors as shown on drawings. 
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4. Thermostat: Provide where indicated, line voltage or low voltage type connected to 

infrared heater. Programmable thermostat able to have user adjustability. 

5. Refer to M-601 for the system’s sequence of operation. 

J. Radiant Tube Heat Exchanging Network 

1. Combustion tube shall be 16 gauge steel 4.0” OD. And the radiant tubing shall be 

constructed of 16 gauge heat treated aluminized steel, 4.0” OD. 

2. Tail tubing shall be constructed of 16 gauge heat treated aluminized steel 4.0’’ OD. 

3. Elbows and tube coupler to be made of min. 16 gauge-aluminized steel tube. 

4. Reflectors to be made of minimum 0.025 bright aluminum. Provide high radiant reflective 

aluminum reflectors installed over all heat exchangers.  Provide reflector joint pieces over 

heat exchanger fittings such as elbows so reflector covers heat exchanger continuously.  In 

order to maximize radiant output and reduce convective heat losses, reflectors are to extend 

below the bottom of the heat exchanger tube 

5. Tubing and reflector hangers to be made of 0.25” diameter, zinc plated, corrosion 

resistant steel. 

6. All tubing joints to be sealed and mechanically fastened. 

7. All radiant tubing to be continuously covered by the reflector, i.e. radiant tube elbows 

and fittings to be covered by reflectors –NO GAPS BETWEEN REFLECTORS.  

Reflectors are to be overlapped a minimum of 6 inches and secured together with sheet 

metal screws allowing for slip joints (stainless steel couplings). 

8. The maximum firing rate shall not exceed 2400 Btu/hr per square foot of radiant tubing 

surface area.  The total radiant tubing surface area is the radiant tubing which is covered 

by reflectors and associated with one vacuum exhauster. 

K. System Performance 

1. System shall attain a net exhaust temperature of not over 200F. 

2. System STEADY STATE EFFICIENCY shall be a minimum of 82%, maximum 87%.  

The system cyclic efficiency shall be 91%. 

3. System shall be a condensing tube system. 

PART 3 - EXECUTION 

3.1 Installation 

A. Install and connect gas-fired radiant heaters and associated fuel and vent features and systems 

according to NFPA 54, applicable local codes and regulations, and manufacturer's written 

installation instructions. 

B. Suspended Units:  Suspend from substrate using chain hanger kits and building attachments. 

C. Maintain manufacturers' recommended clearances to combustibles. 

D. Install flexible connector to burner from adjacent gas piping.  Allow for service and 

maintenance. 

E. Electrical Connections:  Comply with applicable requirements in Division 26 Sections. 
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1. Install electrical devices furnished with heaters but not specified to be factory mounted. 

F. Adjust initial temperature set points. 

G. Adjust burner and other unit components for optimum heating performance and efficiency. 

3.2 Field Quality Control 

A. Tests and Inspections:  Test and adjust controls and safeties.  Replace damaged and 

malfunctioning controls and equipment. 

3.3 Sequence of Operations 

A. Refer to drawing M-601. 

END OF SECTION 235523 
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SECTION 260513 - MEDIUM-VOLTAGE CABLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes cables and related cable splices, terminations, and accessories for medium-
voltage (2001 to 35,000 V) electrical distribution systems. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of cable. Include splices and terminations for cables and cable 
accessories. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

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

B. Comply with IEEE C2 and NFPA 70. 

C. Source Limitations: Obtain cables and accessories from single source from single manufacturer. 

2.2 CABLES 

A. Cable Type:  Type MV 90. 

B. Conductor Insulation:  Crosslinked polyethylene. 

1. Voltage Rating:  15 kV. 
2. Insulation Thickness:  133 percent insulation level. 

C. Conductor:  Aluminum. 

D. Comply with UL 1072, AEIC CS8, and ICEA S-94-649. 

E. Conductor Stranding:  Compact round, concentric lay, Class B. 
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F. Strand Filling: Conductor interstices are filled with impermeable compound. 

G. Shielding:  Solid copper wires, helically applied over semiconducting insulation shield. 

H. Cable Jacket:  Chlorosulfonated polyethylene. 

2.3 CONNECTORS 

A. Comply with ANSI C119.4 for connectors between aluminum conductors or for connections 
between aluminum to copper conductors. 

B. Copper-Conductor Connectors:  Aluminum barrel crimped connectors. 

2.4 SOLID TERMINATIONS 

A. Multiconductor Cable Sheath Seals: Type recommended by seal manufacturer for type of cable 
and installation conditions, including orientation. 
1. Heat-shrink sheath seal kit with phase- and ground-conductor rejacketing tubes, cable-

end sealing boot, and sealing plugs for unused ground-wire openings in boot. 

B. Shielded-Cable Terminations: Comply with the following classes of IEEE 48. Insulation class 
shall be equivalent to that of cable. Include shield ground strap for shielded cable terminations. 

1. Class 1 Terminations: Modular type, furnished as a kit, with stress-relief tube; multiple, 
molded-silicone-rubber, insulator modules; shield ground strap; and compression-type 
connector. 

2.5 SEPARABLE INSULATED CONNECTORS 

A. Description: Modular system with disconnecting, single-pole, cable terminators and with 
matching, stationary, plug-in, dead-front terminals designed for cable voltage and for sealing 
against moisture. 

B. Standard: Comply with IEEE 386. 

C. Terminations at Distribution Points: Modular type, consisting of terminators installed on cables 
and modular, dead-front, terminal junctions for interconnecting cables. 

D. Load-Break Cable Terminators: Elbow-type units with 200-A-load make/break and continuous-
current rating; coordinated with insulation diameter, conductor size, and material of cable being 
terminated. Include test point on terminator body that is capacitance coupled. 

E. Dead-Break Cable Terminators: Elbow-type unit with [200] [600]-A continuous-current rating; 
designed for de-energized disconnecting and connecting; coordinated with insulation diameter, 
conductor size, and material of cable being terminated. Include test point on terminator body 
that is capacitance coupled. 

F. Dead-Front Terminal Junctions: Modular bracket-mounted groups of dead-front stationary 
terminals that mate and match with above cable terminators. Two-, three-, or four-terminal units 
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as indicated, with fully rated, insulated, watertight conductor connection between terminals and 
complete with grounding lug, manufacturer's standard accessory stands, stainless-steel 
mounting brackets, and attaching hardware. 

1. Protective Cap: Insulating, electrostatic-shielding, water-sealing cap with drain wire. 
2. Portable Feed-Through Accessory: Two-terminal, dead-front junction arranged for 

removable mounting on accessory stand of stationary terminal junction. 
3. Grounding Kit: Jumpered elbows, portable feed-through accessory units, protective caps, 

test rods suitable for concurrently grounding three phases of feeders, and carrying case. 
4. Standoff Insulator: Portable, single dead-front terminal for removable mounting on 

accessory stand of stationary terminal junction. Insulators suitable for fully insulated 
isolation of energized cable-elbow terminator. 

G. Test-Point Fault Indicators: Applicable current-trip ratings and arranged for installation in test 
points of load-break separable connectors, and complete with self-resetting indicators capable of 
being installed with shotgun hot stick and tested with test tool. 

H. Tool Set: Shotgun hot stick with energized terminal indicator, fault-indicator test tool, and 
carrying case. 

2.6 SPLICE KITS 

A. Description: For splicing medium voltage cables; type as recommended by cable or splicing kit 
manufacturer for the application. 

B. Standard: Comply with IEEE 404. 

C. Splicing Products: As recommended, in writing, by splicing kit manufacturer for specific sizes, 
materials, ratings, and configurations of cable conductors. Include all components required for 
complete splice, with detailed instructions. 

2.7 MEDIUM-VOLTAGE TAPES 

A. Description: Electrical grade, insulating tape for medium voltage application. 

B. Ethylene/propylene rubber-based, 30-mil splicing tape, rated for 130 deg C operation. Minimum 
3/4 inch wide. 

2.8 ARC-PROOFING MATERIALS 

A. Tape for First Course on Metal Objects: 10-mil-thick, corrosion-protective, moisture-resistant, 
PVC pipe-wrapping tape. 

B. Arc-Proofing Tape: Fireproof tape, flexible, conformable, intumescent to 0.3 inch thick, and 
compatible with cable jacket. 

C. Glass-Cloth Tape: Pressure-sensitive adhesive type, 1 inch wide. 
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2.9 SOURCE QUALITY CONTROL 

A. Test and inspect cables according to ICEA S-94-649 before shipping. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install cables according to IEEE 576. 

B. Proof conduits prior to conductor installation by passing a wire brush mandrel and then a rubber 
duct swab through the conduit. Separate the wire brush and the rubber swab by 48 to 72 inches 
on the pull rope. 

1. Wire Brush Mandrel: Consists of a length of brush approximately the size of the conduit 
inner diameter with stiff steel bristles and an eye on each end for attaching the pull ropes. 
If an obstruction is felt, pull the brush back and forth repeatedly to break up the 
obstruction. 

2. Rubber Duct Swab: Consists of a series of rubber discs approximately the size of the 
conduit inner diameter on a length of steel cable with an eye on each end for attaching the 
pull ropes. Pull the rubber duct swab through the duct to extract loose debris from the 
duct. 

C. Pull Conductors: Do not exceed manufacturer's recommended maximum pulling tensions and 
sidewall pressure values. 

1. Where necessary, use manufacturer-approved pulling compound or lubricant that does 
not deteriorate conductor or insulation. 

2. Use pulling means, including fish tape, cable, rope, and basket-weave cable grips, that do 
not damage cables and raceways. Do not use rope hitches for pulling attachment to cable. 

3. Use pull-in guides, cable feeders, and draw-in protectors as required to protect cables 
during installation. 

4. Do not pull cables with ends unsealed. Seal cable ends with rubber tape. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members and 
follow surface contours where possible. 

E. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems." 

F. In manholes, handholes, pull boxes, junction boxes, and cable vaults, train cables around walls 
by the longest route from entry to exit; support cables at intervals adequate to prevent sag. 

G. Install sufficient cable length to remove cable ends under pulling grips. Remove length of 
conductor damaged during pulling. 

H. Install cable splices at pull points and elsewhere as indicated; use standard kits. 

I. Install terminations at ends of conductors, and seal multiconductor cable ends with standard 
kits. 
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J. Install separable insulated-connector components as follows: 

1. Protective Cap: At each terminal junction, with one on each terminal to which no feeder 
is indicated to be connected. 

2. Portable Feed-Through Accessory: At each terminal junction, with one on each terminal. 
3. Standoff Insulator: At each terminal junction, with one on each terminal. 

K. Ground shields of shielded cable at terminations, splices, and separable insulated connectors. 
Ground metal bodies of terminators, splices, cable and separable insulated-connector fittings, 
and hardware. 

L. Identify cables according to Section 260553 "Identification for Electrical Systems." Identify 
phase and circuit number of each conductor at each splice, termination, pull point, and junction 
box. Arrange identification so that it is unnecessary to move the cable or conductor to read the 
identification. 

3.2 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA ATS. 
Certify compliance with test parameters. 

2. After installing medium-voltage cables and before electrical circuitry has been energized, 
test for compliance with requirements. 

3. Perform Partial Discharge test of each new conductor according to NETA ATS, Ch. 7.3.3 
and to test equipment manufacturer's recommendations. 

4. Perform Dissipation Factor test of each new conductor according to NETA ATS, 
Ch. 7.3.3 and to test equipment manufacturer's recommendations. 

B. Prepare test and inspection reports. 
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END OF SECTION 260513 
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Copper building wire rated 600 V or less. 
2. Connectors, splices, and terminations rated 600 V and less. 

B. Related Requirements: 

1. Section 260513 "Medium-Voltage Cables" for single-conductor and multiconductor 
cables, cable splices, and terminations for electrical distribution systems with 601 to 
35,000 V. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Product Schedule: Indicate type, use, location, and termination locations. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 COPPER BUILDING WIRE 

A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with 
an overall insulation layer or jacket, or both, rated 600 V or less. 

B. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and use. 

2. RoHS compliant. 
3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 

"Wire and Cable Marking and Application Guide." 

C. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 
for stranded conductors. 
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D. Conductor Insulation: 

1. Type THHN and Type THWN-2: Comply with UL 83. 
2. Type THW and Type THW-2: Comply with NEMA WC-70/ICEA S-95-658 and UL 83. 
3. Type XHHW-2: Comply with UL 44. 

2.2 CONNECTORS AND SPLICES 

A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, 
type, and class for application and service indicated; listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and use. 

B. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set 
screws, designed to connect conductors specified in this Section. 

C. Lugs: One piece, seamless, designed to terminate conductors specified in this Section. 

1. Material:  Copper. 
2. Type:  One hole with standard barrels. 
3. Termination:  Compression. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: 

1. Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits: 
1. Copper, Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and larger. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 

A. Service Entrance:  Type THHN/THWN-2, single conductors in raceway. 

B. Exposed Feeders:  Type THHN/THWN-2, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN/THWN-2, 
single conductors in raceway. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN/THWN-2, single conductors in raceway. 

E. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN/THWN-2, single conductors 
in raceway. 
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F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN/THWN-2, single 
conductors in raceway. 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN/THWN-2, single conductors in raceway. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

B. Complete raceway installation between conductor and cable termination points according to 
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and 
cables. 

C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway. 

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 
follow surface contours where possible. 

F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems." 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in 
UL 486A-486B. 

B. Make splices, terminations, and taps that are compatible with conductor material and that 
possess equivalent or better mechanical strength and insulation ratings than unspliced 
conductors. 

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack. 

3.5 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 260553 "Identification for 
Electrical Systems." 

B. Identify each spare conductor at each end with identity number and location of other end of 
conductor, and identify as spare conductor. 



LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519 - 4 

3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling." 

3.7 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Section 078413 "Penetration 
Firestopping." 
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END OF SECTION 260519 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes grounding and bonding systems and equipment. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans showing dimensioned as-built locations of grounding features 
specified in "Field Quality Control" Article. 

B. Qualification Data: For testing agency and testing agency's field supervisor. 

C. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1. Plans showing as-built, dimensioned locations of system described in "Field Quality 
Control" Article, including the following: 

a. Ground rods. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Certified by NETA. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

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

B. Comply with UL 467 for grounding and bonding materials and equipment. 
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2.2 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors: ASTM B3. 
2. Stranded Conductors: ASTM B8. 
3. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter. 
4. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 
5. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches wide and 1/16 inch thick. 

C. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in cross section, 
with 9/32-inch holes spaced 1-1/8 inches apart. Stand-off insulators for mounting shall comply 
with UL 891 for use in switchboards, 600 V and shall be Lexan or PVC, impulse tested at 
5000 V. 

2.3 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected. 

B. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 

C. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type wire 
terminals, and long-barrel, two-bolt connection to ground bus bar. 

D. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual, 
tin-plated or silicon bronze bolts. 

E. Cable-to-Cable Connectors: Compression type, copper or copper alloy. 

F. Cable Tray Ground Clamp: Mechanical type, zinc-plated malleable iron. 

G. Conduit Hubs: Mechanical type, terminal with threaded hub. 

H. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt. 

I. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set screw. 

J. Service Post Connectors: Mechanical type, bronze alloy terminal, in short- and long-stud 
lengths, capable of single and double conductor connections. 

K. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head screw. 

L. Straps: Solid copper, copper lugs. Rated for 600 A. 
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M. Tower Ground Clamps: Mechanical type, copper or copper alloy, terminal [one] [two]-piece 
clamp. 

2.4 GROUNDING ELECTRODES 

A. Ground Rods: Copper-clad steel; 3/4 inch by 10 feet. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 
No. 6 AWG and larger unless otherwise indicated. 

B. Underground Grounding Conductors: Install barecopper conductor, No. 1/0 AWG minimum. 

1. Bury at least 30 inches below grade. 

C. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 
2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated. 
3. Connections to Ground Rods at Test Wells: Bolted connectors. 
4. Connections to Structural Steel: Welded connectors. 

3.2 GROUNDING AT THE SERVICE 

A. Equipment grounding conductors and grounding electrode conductors shall be connected to the 
ground bus. Install a main bonding jumper between the neutral and ground buses. 

3.3 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 

B. Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole 
floor, close to wall, and set rod depth so 4 inches will extend above finished floor. If necessary, 
install ground rod before manhole is placed and provide No. 1/0 AWG bare, tinned-copper 
conductor from ground rod into manhole through a waterproof sleeve in manhole wall. Protect 
ground rods passing through concrete floor with a double wrapping of pressure-sensitive 
insulating tape or heat-shrunk insulating sleeve from 2 inches above to 6 inches below concrete. 
Seal floor opening with waterproof, nonshrink grout. 

C. Pad-Mounted Transformers and Switches: Install two ground rods and ground ring around the 
pad. Ground pad-mounted equipment and noncurrent-carrying metal items associated with 
substations by connecting them to underground cable and grounding electrodes. Install copper 
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conductor not less than No. 2 AWG for ground ring and for taps to equipment grounding 
terminals. Bury ground ring not less than 6 inches from the foundation. 

3.4 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70: 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 
7. Armored and metal-clad cable runs. 
8. Busway Supply Circuits: Install insulated equipment grounding conductor from 

grounding bus in the switchgear, switchboard, or distribution panel to equipment 
grounding bar terminal on busway. 

9. X-Ray Equipment Circuits: Install insulated equipment grounding conductor in circuits 
supplying x-ray equipment. 

C. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated 
equipment grounding conductor to each electric water heater and heat-tracing cable. Bond 
conductor to heater units, piping, connected equipment, and components. 

3.5 INSTALLATION 

A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code. Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

B. Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 and 
UL 96 when interconnecting with lightning protection system. Bond electrical power system 
ground directly to lightning protection system grounding conductor at closest point to electrical 
service grounding electrode. Use bonding conductor sized same as system grounding electrode 
conductor, and install in conduit. 

C. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless 
otherwise indicated. 

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated. Make connections without exposing steel or damaging coating if 
any. 

D. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit. 
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1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install 
bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 
is required, use a bolted clamp. 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's 
written instructions. 

3. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal, and at individual 
ground rods. Make tests at ground rods before any conductors are connected. 

a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod 
assembly, and other grounding electrodes. Identify each by letter in alphabetical order, 
and key to the record of tests and observations. Include the number of rods driven and 
their depth at each location, and include observations of weather and other phenomena 
that may affect test results. Describe measures taken to improve test results. 

C. Grounding system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

E. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity of 500 kVA and less:  10 ohms. 
2. Power Distribution Units or Panelboards Serving Electronic Equipment:  3 ohm(s). 
3. Substations and Pad-Mounted Equipment:  5 ohms. 

F. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect 
promptly and include recommendations to reduce ground resistance. 
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END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Steel slotted support systems. 
2. Conduit and cable support devices. 
3. Support for conductors in vertical conduit. 
4. Structural steel for fabricated supports and restraints. 
5. Mounting, anchoring, and attachment components, including powder-actuated fasteners, 

mechanical expansion anchors, concrete inserts, clamps, through bolts, toggle bolts, and 
hanger rods. 

6. Fabricated metal equipment support assemblies. 

B. Related Requirements: 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For fabrication and installation details for electrical hangers and support 
systems. 

1. Hangers. Include product data for components. 
2. Slotted support systems. 
3. Equipment supports. 
4. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments 

to structure and to supported equipment. Include adjustable motor bases, rails, and frames 
for equipment mounting. 

C. Delegated-Design Submittal: For hangers and supports for electrical systems. 

1. Include design calculations and details of hangers. 

1.3 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, and 
coordinated with each other, using input from installers of the items involved. 

B. Welding certificates. 
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1.4 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M. 

B. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M. 
2. AWS D1.2/D1.2M. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design hanger and support system. 

B. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame Rating: Class 1. 
2. Self-extinguishing according to ASTM D635. 

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-inch-
diameter holes at a maximum of 8 inches o.c. in at least one surface. 

1. Standard: Comply with MFMA-4 factory-fabricated components for field assembly. 
2. Material for Channel, Fittings, and Accessories:  Galvanized steel. 
3. Channel Width:  Selected for applicable load criteria. 
4. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-

4. 
5. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating 

applied according to MFMA-4. 
6. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-

4. 
7. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 

protective covering before shipping. 

B. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed 
for types and sizes of raceway or cable to be supported. 

C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded 
body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in 
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as 
required to suit individual conductors or cables supported. Body shall be made of malleable 
iron. 
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D. Structural Steel for Fabricated Supports and Restraints: ASTM A36/A36M steel plates, shapes, 
and bars; black and galvanized. 

E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their 
supports to building surfaces include the following: 

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in 
hardened portland cement concrete, with tension, shear, and pullout capacities 
appropriate for supported loads and building materials where used. 

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS 
Type 18 units and comply with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for 
attached structural element. 

5. Through Bolts: Structural type, hex head, and high strength. Comply with 
ASTM F3125/F3125M, Grade A325. 

6. Toggle Bolts:  All-steel springhead type. 
7. Hanger Rods: Threaded steel. 

2.3 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions 
of supported equipment. 

B. Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes 
and plates. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with the following standards for application and installation requirements of hangers 
and supports, except where requirements on Drawings or in this Section are stricter: 

1. NECA 1. 
2. NECA 101 

B. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 
materials and installation for penetrations through fire-rated walls, ceilings, and assemblies. 

C. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and 
Boxes for Electrical Systems." 
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D. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for 
EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch in 
diameter. 

E. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted or 
other support system, sized so capacity can be increased by at least 25 percent in future without 
exceeding specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

F. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch and smaller raceways serving branch circuits and communication systems above 
suspended ceilings, and for fastening raceways to trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
article. 

B. Raceway Support Methods: In addition to methods described in NECA 1, EMT may be 
supported by openings through structure members, according to NFPA 70. 

C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits. 
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb. 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code: 

1. To Wood: Fasten with lag screws or through bolts. 
2. To New Concrete: Bolt to concrete inserts. 
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 
4. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches thick or 
greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than 
4 inches thick. 

5. To Steel:  Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with 
MSS SP-69. 

6. To Light Steel: Sheet metal screws. 
7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by means 
that comply with anchorage requirements. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for 
reinforcing bars. 
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3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-
fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment. 

C. Field Welding: Comply with AWS D1.1/D1.1M. 
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END OF SECTION 260529 
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Metal conduits and fittings. 
2. Nonmetallic conduits and fittings. 
3. Metal wireways and auxiliary gutters. 
4. Nonmetal wireways and auxiliary gutters. 
5. Surface raceways. 
6. Boxes, enclosures, and cabinets. 

B. Related Requirements: 
1. Section 260543 "Underground Ducts and Raceways for Electrical Systems" for exterior 

ductbanks, manholes, and underground utility construction. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and 
attachment details. 

1.3 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items 
are shown and coordinated with each other, using input from installers of items involved: 

1. Structural members in paths of conduit groups with common supports. 
2. HVAC and plumbing items and architectural features in paths of conduit groups with 

common supports. 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS AND FITTINGS 

A. Metal Conduit: 

1. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

2. GRC: Comply with ANSI C80.1 and UL 6. 
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3. PVC-Coated Steel Conduit: PVC-coated rigid steel conduit. 

a. Comply with NEMA RN 1. 
b. Coating Thickness: 0.040 inch, minimum. 

4. EMT: Comply with ANSI C80.3 and UL 797. 
5. FMC: Comply with UL 1; zinc-coated steel. 
6. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360. 

B. Metal Fittings: Comply with NEMA FB 1 and UL 514B. 

1. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing 
agency, and marked for intended location and application. 

2. Fittings, General: Listed and labeled for type of conduit, location, and use. 
3. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and 

NFPA 70. 
4. Fittings for EMT: 

a. Material:  Steel. 
b. Type:  Setscrew. 

5. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated 
for environmental conditions where installed, and including flexible external bonding 
jumper. 

6. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with 
overlapping sleeves protecting threaded joints. 

C. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities 
having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and 
protect threaded conduit joints from corrosion and to enhance their conductivity. 

2.2 NONMETALLIC CONDUITS AND FITTINGS 

A. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing agency, 
and marked for intended location and application. 
1. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise 

indicated. 
2. LFNC: Comply with UL 1660. 

B. Nonmetallic Fittings: 
1. Fittings, General: Listed and labeled for type of conduit, location, and use. 
2. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type 

and material. 
3. Fittings for LFNC: Comply with UL 514B. 
4. Solvents and Adhesives: As recommended by conduit manufacturer. 

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS 

A. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless otherwise 
indicated, and sized according to NFPA 70. 



RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 260533 - 3 

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

B. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters, 
hold-down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 

2.4 NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS 

A. Listing and Labeling: Nonmetallic wireways and auxiliary gutters shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Description: PVC, extruded and fabricated to required size and shape, and having snap-on 
cover, mechanically coupled connections, and plastic fasteners. 

C. Fittings and Accessories: Couplings, offsets, elbows, expansion joints, adapters, hold-down 
straps, end caps, and other fittings shall match and mate with wireways as required for complete 
system. 

D. Solvents and Adhesives: As recommended by conduit manufacturer. 

2.5 BOXES, ENCLOSURES, AND CABINETS 

A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 
installed in wet locations shall be listed for use in wet locations. 

B. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with 
gasketed cover. 

D. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 

E. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb. 
Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and 
marked for the maximum allowable weight. 

F. Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan weighing 70 lb. 

1. Listing and labeling: Paddle fan outlet boxes shall be listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

G. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

H. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, 
galvanized, cast iron with gasketed cover. 
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I. Box extensions used to accommodate new building finishes shall be of same material as 
recessed box. 

J. Device Box Dimensions:  4 inches square by 2-1/8 inches deep. 

K. Gangable boxes are prohibited. 

L. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 with continuous-hinge 
cover with flush latch unless otherwise indicated. 

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel. 
2. Nonmetallic Enclosures: Plastic. 
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel. 

M. Cabinets: 

1. NEMA 250, Type 1 galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit:  GRC. 
2. Concealed Conduit, Aboveground:  GRC. 
3. Underground Conduit: RNC, Type EPC-40-PVC, direct buried. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC. 
5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R. 

B. Indoors: Apply raceway products as specified below unless otherwise indicated. 

1. Exposed, Not Subject to Physical Damage:  EMT. 
2. Exposed, Not Subject to Severe Physical Damage:  EMT. 
3. Exposed and Subject to Severe Physical Damage:  GRC. Raceway locations include the 

following: 

a. Garage Bays subject to vehicle traffic. 
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units. 

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 
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5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet 
locations. 

6. Damp or Wet Locations:  GRC. 
7. Boxes and Enclosures: NEMA 250, Type 1. 

C. Minimum Raceway Size:  3/4-inch trade size. 

D. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless 
otherwise indicated. Comply with NEMA FB 2.10. 

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this 
type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after 
installing conduits and fittings. Use sealant recommended by fitting manufacturer and 
apply in thickness and number of coats recommended by manufacturer. 

3. EMT: Use setscrew, steel fittings. Comply with NEMA FB 2.10. 
4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 

NEMA FB 2.20. 

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 

F. Install surface raceways only where indicated on Drawings. 

G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F. 

3.2 INSTALLATION 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for hangers and supports. 

B. Comply with NECA 1 and NECA 101 for installation requirements except where requirements 
on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. 
Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and 
number of floors. 

C. Do not install raceways or electrical items on any "explosion-relief" walls or rotating 
equipment. 

D. Do not fasten conduits onto the bottom side of a metal deck roof. 

E. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. 
Install horizontal raceway runs above water and steam piping. 

F. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for hangers and supports. 

G. Arrange stub-ups so curved portions of bends are not visible above finished slab. 
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H. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
control wiring conduits, for which fewer bends are allowed. Support within 12 inches of 
changes in direction. 

I. Make bends in raceway using large-radius preformed ells. Field bending shall be according to 
NFPA 70 minimum radii requirements. Use only equipment specifically designed for material 
and size involved. 

J. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. 
Install conduits parallel or perpendicular to building lines. 

K. Support conduit within 12 inches of enclosures to which attached. 

L. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 
reinforcement. Where at right angles to reinforcement, place conduit close to slab 
support. Secure raceways to reinforcement at maximum 10-foot intervals. 

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings. 

3. Arrange raceways to keep a minimum of 2 inches of concrete cover in all directions. 
4. Do not embed threadless fittings in concrete unless specifically approved by Architect for 

each specific location. 
5. Change from ENT to GRC before rising above floor. 

M. Stub-ups to Above Recessed Ceilings: 

1. Use EMT, IMC, or RMC for raceways. 
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 

in an enclosure. 

N. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply 
listed compound to threads of raceway and fittings before making up joints. Follow compound 
manufacturer's written instructions. 

O. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive 
compound prior to assembly. 

P. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes 
or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal 
bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated 
throat metal grounding bushings on service conduits. 

Q. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap 
underground raceways designated as spare above grade alongside raceways in use. 

R. Surface Raceways: 

1. Install surface raceway with a minimum 2-inch radius control at bend points. 
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2. Secure surface raceway with screws or other anchor-type devices at intervals not 
exceeding 48 inches and with no less than two supports per straight raceway section. 
Support surface raceway according to manufacturer's written instructions. Tape and glue 
are not acceptable support methods. 

S. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with 
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces. 

T. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or 
boxes are between the seal and the following changes of environments. Seal the interior of all 
raceways at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces. 

2. Where an underground service raceway enters a building or structure. 
3. Conduit extending from interior to exterior of building. 
4. Conduit extending into pressurized duct and equipment. 
5. Conduit extending into pressurized zones that are automatically controlled to maintain 

different pressure set points. 
6. Where otherwise required by NFPA 70. 

U. Expansion-Joint Fittings: 

1. Install in each run of aboveground RNC that is located where environmental temperature 
change may exceed 30 deg F and that has straight-run length that exceeds 25 feet. 

2. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 
of length of straight run per degree F of temperature change for PVC conduits. 

3. Install expansion fittings at all locations where conduits cross building or structure 
expansion joints. 

4. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at time 
of installation. Install conduit supports to allow for expansion movement. 

V. Flexible Conduit Connections: Comply with NEMA RV 3. Provide flexible conduit for 
suspended equipment subject to vibration, noise transmission, or movement; and for 
transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage. 

W. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not 
individually indicated, give priority to ADA requirements. Install boxes with height measured to 
center of box unless otherwise indicated. 

X. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a 
raintight connection between the box and cover plate or the supported equipment and box. 
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Y. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel. 

Z. Locate boxes so that cover or plate will not span different building finishes. 

AA. Support boxes of three gangs or more from more than one side by spanning two framing 
members or mounting on brackets specifically designed for the purpose. 

BB. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 
conduits. 

3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling." 

3.4 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to PVC coatings or paint finishes with matching touchup coating 
recommended by manufacturer. 

END OF SECTION 260533 
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SECTION 260543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Metal conduits and fittings, including GRC and PVC-coated steel conduit. 
2. Rigid nonmetallic duct. 
3. Duct accessories. 
4. Precast manholes. 
5. Utility structure accessories. 

1.2 DEFINITIONS 

A. Direct Buried: Duct or a duct bank that is buried in the ground, without any additional casing 
materials such as concrete. 

B. Duct: A single duct or multiple ducts. Duct may be either installed singly or as component of a 
duct bank. 

C. Duct Bank: 

1. Two or more ducts installed in parallel, with or without additional casing materials. 
2. Multiple duct banks. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Precast or Factory-Fabricated Underground Utility Structures: 

a. Include plans, elevations, sections, details, attachments to other work, and 
accessories. 

b. Include duct entry provisions, including locations and duct sizes. 
c. Include reinforcement details. 
d. Include frame and cover design and manhole chimneys. 
e. Include grounding details. 
f. Include dimensioned locations of cable rack inserts, pulling-in and lifting irons, 

and sumps. 
g. Include joint details. 

2. Factory-Fabricated Handholes and Boxes Other Than Precast Concrete: 
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a. Include dimensioned plans, sections, and elevations, and fabrication and 
installation details. 

b. Include duct entry provisions, including locations and duct sizes. 
c. Include cover design. 
d. Include grounding details. 
e. Include dimensioned locations of cable rack inserts, and pulling-in and lifting 

irons. 

1.4 INFORMATIONAL SUBMITTALS 

A. Duct and Duct-Bank Coordination Drawings: Show duct profiles and coordination with other 
utilities and underground structures. Drawings shall be signed and sealed by a qualified 
professional engineer. 

B. Qualification Data: For professional engineer and testing agency responsible for testing 
nonconcrete handholes and boxes. 

C. Product Certificates: For concrete and steel used in precast concrete manholes, as required by 
ASTM C858. 

D. Source quality-control reports. 

E. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM E329 for testing indicated. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND FITTINGS 

A. GRC: Comply with ANSI C80.1 and UL 6. 

B. Coated Steel Conduit: PVC-coated GRC. 

1. Comply with NEMA RN 1. 
2. Coating Thickness: 0.040 inch, minimum. 

C. Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, and 
marked for intended location and application. 

2.2 RIGID NONMETALLIC DUCT 

A. Underground Plastic Utilities Duct:  Type EPC-40-PVC RNC, complying with NEMA TC 2 
and UL 651, with matching fittings complying with NEMA TC 3 by same manufacturer as duct. 
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B. Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, and 
marked for intended location and application. 

C. Solvents and Adhesives: As recommended by conduit manufacturer. 

2.3 DUCT ACCESSORIES 

A. Duct Spacers: Factory-fabricated, rigid, PVC interlocking spacers; sized for type and size of 
duct with which used, and selected to provide minimum duct spacing indicated while supporting 
duct during concreting or backfilling. 

B. Underground-Line Warning Tape: Comply with requirements for underground-line warning 
tape specified in Section 260553 "Identification for Electrical Systems." 

2.4 PRECAST MANHOLES 

A. Description: One-piece units and units with interlocking mating sections, complete with 
accessories, hardware, and features. 

B. Comply with ASTM C858. 

C. Structural Design Loading: Comply with requirements in "Underground Enclosure Application" 
Article. 

D. Knockout Panels: Precast openings in walls, arranged to match dimensions and elevations of 
approaching duct, plus an additional 12 inches vertically and horizontally to accommodate 
alignment variations. 

E. Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability 
properties necessary to withstand maximum hydrostatic pressures at the installation location 
with the ground-water level at grade. 

2.5 UTILITY STRUCTURE ACCESSORIES 

A. Accessories for Utility Structures: Utility equipment and accessory items used for utility 
structure access and utility support, listed and labeled for intended use and application. 

B. Manhole Frames, Covers, and Chimney Components: Comply with structural design loading 
specified for manhole. 

1. Frame and Cover: Weatherproof, gray cast iron complying with ASTM A48/A48M, 
Class 30B with milled cover-to-frame bearing surfaces; diameter, 26 inches. 

a. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50. 

2. Cover Legend: Cast in. Selected to suit system. 

a. Legend: "ELECTRIC-LV" for duct systems with power wires and cables for 
systems operating at 600 V and less. 
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3. Manhole Chimney Components: Precast concrete rings with dimensions matched to those 
of roof opening. 
a. Seal joints watertight using preformed plastic or rubber complying with 

ASTM C990. Install sealing material according to sealant manufacturers' written 
instructions. 

C. Manhole Sump Frame and Grate: ASTM A48/A48M, Class 30B, gray cast iron. 

D. Pulling Eyes in Concrete Walls: Eyebolt with reinforcing-bar fastening insert, 2-inch-diameter 
eye, and 1-by-4-inch bolt. 

1. Working Load Embedded in 6-Inch, 4000-psi Concrete: 13,000-lbf minimum tension. 

E. Pulling Eyes in Nonconcrete Walls: Eyebolt with reinforced fastening, 1-1/4-inch-diameter eye, 
rated 2500-lbf minimum tension. 

F. Pulling-in and Lifting Irons in Concrete Floors: 7/8-inch-diameter, hot-dip galvanized, bent 
steel rod; stress relieved after forming; and fastened to reinforcing rod. Exposed triangular 
opening. 

1. Ultimate Yield Strength: 40,000-lbf shear and 60,000-lbf tension. 

G. Bolting Inserts for Concrete Utility Structure Cable Racks and Other Attachments: Flared, 
threaded inserts of noncorrosive, chemical-resistant, nonconductive thermoplastic material; 1/2-
inch ID by 2-3/4 inches deep, flared to 1-1/4 inches minimum at base. 

1. Tested Ultimate Pullout Strength: 12,000 lbf minimum. 

H. Ground Rod Sleeve: 3-inch PVC sleeve in manhole floors 2 inches from the wall adjacent to, 
but not underneath, the ducts routed from the facility. 

I. Duct-Sealing Compound: Nonhardening, safe for contact with human skin, not deleterious to 
cable insulation, and workable at temperatures as low as 35 deg F. Capable of withstanding 
temperature of 300 deg F without slump and adhering to clean surfaces of plastic ducts, metallic 
conduit, conduit and duct coatings, concrete, masonry, lead, cable sheaths, cable jackets, 
insulation materials, and common metals. 

J. Cover Hooks:  Heavy duty, designed for lifts 60 lbf and greater. Two required. 

2.6 SOURCE QUALITY CONTROL 

A. Test and inspect precast concrete utility structures according to ASTM C1037. 
1. Strength tests of complete boxes and covers shall be by an independent testing agency or 

manufacturer. A qualified registered professional engineer shall certify tests by 
manufacturer. 

2. Testing machine pressure gages shall have current calibration certification, complying 
with ISO 9000 and ISO 10012, and traceable to NIST standards. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Coordinate layout and installation of duct, duct bank, manholes, handholes, and boxes with final 
arrangement of other utilities, site grading, and surface features as determined in the field. 
Notify Architect if there is a conflict between areas of excavation and existing structures or 
archaeological sites to remain. 

B. Coordinate elevations of duct and duct-bank entrances into manholes, handholes, and boxes 
with final locations and profiles of duct and duct banks, as determined by coordination with 
other utilities, underground obstructions, and surface features. Revise locations and elevations 
as required to suit field conditions and to ensure that duct and duct bank will drain to manholes 
and handholes, and as approved by Architect. 

3.2 UNDERGROUND DUCT APPLICATION 

A. Duct for Electrical Feeders 600 V and Less: RNC Type EPC-40-PVC, direct-buried unless 
otherwise indicated. 

B. Duct for Electrical Branch Circuits: RNC Type EPC-40-PVC, direct-buried unless otherwise 
indicated. 

C. Underground Ducts Crossing: Paved Paths, Walkways, and Driveways or Roadways: RNC 
Type EPC-40 PVC, encased in reinforced concrete. 

D. Stub-ups: Concrete-encased PVC-coated GRC. 

3.3 UNDERGROUND ENCLOSURE APPLICATION 

A. Manholes: Precast concrete. 

1. Units Located in Roadways and Other Deliberate Traffic Paths by Heavy or Medium 
Vehicles: H-20 structural load rating according to AASHTO HB 17. 

2. Units Not Located in Deliberate Traffic Paths by Heavy or Medium Vehicles: H-10 load 
rating according to AASHTO HB 17. 

3.4 EARTHWORK 

A. Excavation and Backfill: Comply with Section 312000 "Earth Moving," but do not use heavy-
duty, hydraulic-operated, compaction equipment. 

B. Restoration: Replace area after construction vehicle traffic in immediate area is complete. 

C. Restore surface features at areas disturbed by excavation, and re-establish original grades unless 
otherwise indicated. Replace removed sod immediately after backfilling is completed. 
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D. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. Restore 
vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and 
mulching. 

E. Cut and patch existing pavement in the path of underground duct, duct bank, and underground 
structures according to "Cutting and Patching" Article in Section 017300 "Execution." 

3.5 DUCT AND DUCT-BANK INSTALLATION 

A. Where indicated on Drawings, install duct, spacers, and accessories into the duct-bank 
configuration shown. Duct installation requirements in this Section also apply to duct bank. 

B. Install duct according to NEMA TCB 2. 

C. Slope: Pitch duct a minimum slope of 1:300 down toward manholes and handholes and away 
from buildings and equipment. Slope duct from a high point between two manholes, to drain in 
both directions. 

D. Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use 
manufactured long sweep bends with a minimum radius of 48 inches, both horizontally and 
vertically, at other locations unless otherwise indicated. 

1. Duct shall have maximum of three 90-degree bends or the total of all bends shall be no 
more 270 degrees between pull points. 

E. Joints: Use solvent-cemented joints in duct and fittings and make watertight according to 
manufacturer's written instructions. Stagger couplings so those of adjacent duct do not lie in 
same plane. 

F. Terminator Entrances to Manholes and Concrete and Polymer Concrete Handholes: Use 
manufactured, cast-in-place duct terminators, with entrances into structure spaced 
approximately 6 inches o.c. for 4-inch duct, and vary proportionately for other duct sizes. 

G. Building Wall Penetrations: Make a transition from underground duct to GRC at least 10 feet 
outside the building wall, without reducing duct line slope away from the building and without 
forming a trap in the line. Use fittings manufactured for RNC-to-GRC transition. Install GRC 
penetrations of building walls as specified in Section 260544 "Sleeves and Sleeve Seals for 
Electrical Raceways and Cabling." 

H. Sealing: Provide temporary closure at terminations of duct with pulled cables. Seal spare duct at 
terminations. Use sealing compound and plugs to withstand at least 15-psig hydrostatic 
pressure. 

I. Pulling Cord: Install 200-lbf-test nylon cord in empty ducts. 

J. Concrete-Encased Ducts and Duct Bank: 

1. Excavate trench bottom to provide firm and uniform support for duct. Prepare trench 
bottoms as specified in Section 312000 "Earth Moving" for pipes less than 6 inches in 
nominal diameter. 
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2. Width: Excavate trench 3 inches wider than duct on each side. 
3. Depth: Install so top of duct envelope is at least 24 inches below finished grade in areas 

not subject to deliberate traffic, and at least 30 inches below finished grade in deliberate 
traffic paths for vehicles unless otherwise indicated. 

4. Support duct on duct spacers coordinated with duct size, duct spacing, and outdoor 
temperature. 

5. Spacer Installation: Place spacers close enough to prevent sagging and deforming of duct, 
with not less than four spacers per 20 feet of duct. Place spacers within 24 inches of duct 
ends. Stagger spacers approximately 6 inches between tiers. Secure spacers to earth and 
to duct to prevent floating during concreting. Tie entire assembly together using fabric 
straps; do not use tie wires or reinforcing steel that may form conductive or magnetic 
loops around ducts or duct groups. 

6. Elbows: Use manufactured duct elbows for stub-ups, at building entrances, and at 
changes of direction in duct unless otherwise indicated. Extend encasement throughout 
length of elbow. 

7. Reinforcement: Reinforce concrete-encased duct where crossing disturbed earth and 
where indicated. Arrange reinforcing rods and ties without forming conductive or 
magnetic loops around ducts or duct groups. 

8. Forms: Use walls of trench to form side walls of duct bank where soil is self-supporting 
and concrete envelope can be poured without soil inclusions; otherwise, use forms. 

9. Concrete Cover: Install a minimum of 3 inches of concrete cover between edge of duct to 
exterior envelope wall, 2 inches between duct of like services, and 4 inches between 
power and communications ducts. 

10. Concreting Sequence: Pour each run of envelope between manholes or other terminations 
in one continuous operation. 

11. Pouring Concrete: Comply with requirements in "Concrete Placement" Article in 
Section 033000 "Cast-in-Place Concrete." Place concrete carefully during pours to 
prevent voids under and between duct and at exterior surface of envelope. Do not allow a 
heavy mass of concrete to fall directly onto ducts. Allow concrete to flow around duct 
and rise up in middle, uniformly filling all open spaces. Do not use power-driven 
agitating equipment unless specifically designed for duct-installation application. 

K. Direct-Buried Duct and Duct Bank: 

1. Excavate trench bottom to provide firm and uniform support for duct. Comply with 
requirements in Section 312000 "Earth Moving" for preparation of trench bottoms for 
pipes less than 6 inches in nominal diameter. 

2. Width: Excavate trench 3 inches wider than duct on each side. 
3. Depth: Install top of duct at least 36 inches below finished grade unless otherwise 

indicated. 
4. Set elevation of bottom of duct bank below frost line. 
5. Support ducts on duct spacers coordinated with duct size, duct spacing, and outdoor 

temperature. 
6. Spacer Installation: Place spacers close enough to prevent sagging and deforming of duct, 

with not less than four spacers per 20 feet of duct. Place spacers within 24 inches of duct 
ends. Stagger spacers approximately 6 inches between tiers. Secure spacers to earth and 
to ducts to prevent floating during concreting. Tie entire assembly together using fabric 
straps; do not use tie wires or reinforcing steel that may form conductive or magnetic 
loops around ducts or duct groups. 
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7. Elbows: Install manufactured duct elbows for stub-ups, at building entrances, and at 
changes of direction in duct direction unless otherwise indicated. Encase elbows for stub-
up ducts throughout length of elbow. 

8. Install manufactured GRC elbows for stub-ups, at building entrances, and at changes of 
direction in duct. 

9. After installing first tier of duct, backfill and compact. Start at tie-in point and work 
toward end of duct run, leaving ducts at end of run free to move with expansion and 
contraction as temperature changes during this process. Repeat procedure after placing 
each tier. After placing last tier, hand place backfill to 4 inches over duct and hand tamp. 
Firmly tamp backfill around ducts to provide maximum supporting strength. Use hand 
tamper only. After placing controlled backfill over final tier, make final duct connections 
at end of run and complete backfilling with normal compaction. Comply with 
requirements in Section 312000 "Earth Moving" for installation of backfill materials. 

a. Place minimum 3 inches of sand as a bed for duct. Place sand to a minimum of 6 
inches above top level of duct. 

b. Place minimum 6 inches of engineered fill above concrete encasement of duct. 

L. Underground-Line Warning Tape: Bury conducting underground line specified in 
Section 260553 "Identification for Electrical Systems" no less than 12 inches above all 
concrete-encased duct and duct banks and approximately 12 inches below grade. Align tape 
parallel to and within 3 inches of centerline of duct bank. Provide an additional warning tape for 
each 12-inch increment of duct-bank width over a nominal 18 inches. Space additional tapes 12 
inches apart, horizontally. 

3.6 INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES 

A. Precast Concrete Handhole and Manhole Installation: 

1. Comply with ASTM C891 unless otherwise indicated. 
2. Install units level and plumb and with orientation and depth coordinated with connecting 

duct, to minimize bends and deflections required for proper entrances. 
3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, 

graded from 1-inch sieve to No. 4 sieve and compacted to same density as adjacent 
undisturbed earth. 

B. Elevations: 

1. Manhole Roof: Install with rooftop at least 15 inches below finished grade. 
2. Manhole Frame: In paved areas and trafficways, set frames flush with finished grade. Set 

other manhole frames 1 inch above finished grade. 

C. Manhole Access: Circular opening in manhole roof; sized to match cover size. 

1. Install chimney, constructed of precast concrete collars and rings, to support cast-iron 
frame to connect cover with manhole roof opening. Provide moisture-tight masonry joints 
and waterproof grouting for frame to chimney. 

D. Waterproofing: Apply waterproofing to exterior surfaces of manholes after concrete has cured 
at least three days. After duct has been connected and grouted, and before backfilling, 
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waterproof joints and connections, and touch up abrasions and scars. Waterproof exterior of 
manhole chimneys after mortar has cured at least three days. 

E. Hardware: Install removable hardware, including pulling eyes, cable stanchions, and cable 
arms, as required for installation and support of cables and conductors and as indicated. 

F. Field-Installed Bolting Anchors in Manholes and Concrete Handholes: Do not drill deeper than 
3-7/8 inches for manholes and 2 inches for handholes, for anchor bolts installed in the field. Use 
a minimum of two anchors for each cable stanchion. 

3.7 GROUNDING 

A. Ground underground ducts and utility structures according to Section 260526 "Grounding and 
Bonding for Electrical Systems." 

3.8 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Demonstrate capability and compliance with requirements on completion of installation 
of underground duct, duct bank, and utility structures. 

2. Pull solid aluminum or wood test mandrel through duct to prove joint integrity and 
adequate bend radii, and test for out-of-round duct. Provide a minimum 12-inch-long 
mandrel equal to duct size minus 1/4 inch. If obstructions are indicated, remove 
obstructions and retest. 

B. Correct deficiencies and retest as specified above to demonstrate compliance. 

C. Prepare test and inspection reports. 

3.9 CLEANING 

A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of duct 
until duct cleaner indicates that duct is clear of dirt and debris. Follow with rubber duct swab for 
final cleaning and to assist in spreading lubricant throughout ducts. 

B. Clean internal surfaces of manholes, including sump. 

1. Sweep floor, removing dirt and debris. 
2. Remove foreign material. 
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END OF SECTION 260543 
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND 
CABLING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Round sleeves. 
2. Rectangular sleeves. 
3. Sleeve seal systems. 
4. Grout. 
5. Pourable sealants. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 ROUND SLEEVES 

A. Pipe Sleeves, PVC: 

1. Description: ASTM D1785, Schedule 40. 

2.2 RECTANGULAR SLEEVES 

A. Sheet Metal Sleeves, Galvanized Steel, Rectangular: 

1. Description: 

a. Material: Galvanized sheet steel. 
b. Minimum Metal Thickness: 

1) For sleeve cross-section rectangle perimeter less than 50 inches and with no 
side larger than 16 inches, thickness must be 0.052 inch. 
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2) For sleeve cross-section rectangle perimeter not less than 50 inches or with 
one or more sides larger than 16 inches, thickness must be 0.138 inch. 

2.3 SLEEVE SEAL SYSTEMS 

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

1. Sealing Elements:  EPDM rubber interlocking links shaped to fit surface of pipe. Include 
type and number required for pipe material and size of pipe. 

2. Pressure Plates:  Carbon steel. 
3. Connecting Bolts and Nuts:  Carbon steel, with corrosion-resistant coating, of length 

required to secure pressure plates to sealing elements. 

2.4 GROUT 

A. Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-
rated walls or floors. 

1. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

2. Design Mix: 5000-psi, 28-day compressive strength. 
3. Packaging: Premixed and factory packaged. 

2.5 POURABLE SEALANTS 

A. Description: Single-component, neutral-curing elastomeric sealants of grade indicated below. 

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal 
surfaces that are not fire rated. 

B. Sustainability Criteria: 

PART 3 - EXECUTION 

3.1 INSTALLATION OF SLEEVES FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS 

A. Comply with NECA 1. 

B. Sleeves for Conduits Penetrating Above-Grade, Non-Fire-Rated, Concrete and Masonry-Unit 
Floors and Walls: 

1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 
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a. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly 
between sleeve and wall or floor so no voids remain. Tool exposed surfaces 
smooth; protect material while curing. 

b. Seal annular space between sleeve and raceway or cable, using joint sealant 
appropriate for size, depth, and location of joint. Comply with requirements in 
Section 079200 "Joint Sealants." 

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or 
cable, unless sleeve seal system is to be installed. 

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are 
used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush 
with both surfaces of walls. Deburr after cutting. 

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches above 
finished floor level. Install sleeves during erection of floors. 

C. Sleeves for Conduits Penetrating Non-Fire-Rated Wall Assemblies: 

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved 
opening. 

2. Seal space outside of sleeves with approved joint compound for wall assemblies. 

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

E. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and 
mechanical sleeve seal systems. Size sleeves to allow for 1-inch annular clear space between 
pipe and sleeve for installing mechanical sleeve seals. 

F. Underground, Exterior-Wall and Floor Penetrations: 

1. Install steel pipe sleeves with integral waterstops. Size sleeves to allow for 1-inch annular 
clear space between raceway or cable and sleeve for installing sleeve seal system. Install 
sleeve during construction of floor or wall. 

3.2 INSTALLATION OF RECTANGULAR SLEEVES AND SLEEVE SEALS 

A. Install sleeves in existing walls without compromising structural integrity of walls. Do not cut 
structural elements without reinforcing the wall to maintain the designed weight bearing and 
wall stiffness. 

B. Install conduits and cable with no crossings within the sleeve. 

C. Fill opening around conduits and cables with expanding foam without leaving voids. 

D. Provide metal sheet covering at both wall surfaces and finish to match surrounding surfaces. 
Metal sheet must be same material as sleeve. 
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3.3 INSTALLATION OF SLEEVE SEAL SYSTEMS 

A. Install sleeve seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway 
entries into building. 

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

END OF SECTION 260544 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Color and legend requirements for raceways, conductors, and warning labels and signs. 
2. Labels. 
3. Bands and tubes. 
4. Tapes and stencils. 
5. Tags. 
6. Signs. 
7. Cable ties. 
8. Paint for identification. 
9. Fasteners for labels and signs. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each type of label and sign to illustrate composition, size, colors, lettering style, 
mounting provisions, and graphic features of identification products. 

C. Delegated-Design Submittal: For arc-flash hazard study. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with ASME A13.1 and IEEE C2. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Comply with NFPA 70E requirements for arc-flash warning labels. 
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F. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969. 

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

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

2.2 COLOR AND LEGEND REQUIREMENTS 

A. Raceways and Cables Carrying Circuits at 600 V or Less:  

1. Black letters on an orange field. 
2. Legend: Indicate voltage. 

B. Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors listed 
below for ungrounded service, and feeder conductors. 

1. Color shall be factory applied or field applied for sizes larger than No. 8 AWG if 
authorities having jurisdiction permit. 

2. Colors for 208/120-V Circuits: 

a. Phase A: Black. 
b. Phase B: Red. 
c. Phase C: Blue. 

3. Color for Neutral:  White. 
4. Color for Equipment Grounds: Green. 
5. Colors for Isolated Grounds: Green two or more yellow stripes. 

C. Warning Label Colors: 

1. Identify system voltage with black letters on an orange background. 

D. Warning labels and signs shall include, but are not limited to, the following legends: 
1. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN 

FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES." 

E. Equipment Identification Labels: 

1. Black letters on a white field. 

2.3 LABELS 

A. Vinyl Wraparound Labels: Preprinted, flexible labels laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends. 

B. Self-Adhesive Wraparound Labels:  Preprinted, 3-mil-thick, vinyl flexible label with acrylic 
pressure-sensitive adhesive. 
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1. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, protective 
shield over the legend. Labels sized such that the clear shield overlaps the entire printed 
legend. 

2. Marker for Labels: Machine-printed, permanent, waterproof, black ink recommended by 
printer manufacturer. 

C. Self-Adhesive Labels:  Vinyl, thermal, transfer-printed, 3-mil-thick, multicolor, weather- and 
UV-resistant, pressure-sensitive adhesive labels, configured for intended use and location. 

1. Minimum Nominal Size: 

a. 1-1/2 by 6 inches for raceway and conductors. 
b. 3-1/2 by 5 inches for equipment. 
c. As required by authorities having jurisdiction. 

2.4 BANDS AND TUBES 

A. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed 
identification labels, sized to suit diameters of and shrunk to fit firmly around item being 
identified. Full shrink recovery occurs at a maximum of 200 deg F. Comply with UL 224. 

2.5 TAPES AND STENCILS 

A. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process. 

B. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mils 
thick by 1 to 2 inches wide; compounded for outdoor use. 

C. Floor Marking Tape: 2-inch-wide, 5-mil pressure-sensitive vinyl tape, with yellow and black 
stripes and clear vinyl overlay. 

D. Underground-Line Warning Tape: 

1. Tape: 

a. Recommended by manufacturer for the method of installation and suitable to 
identify and locate underground electrical utility lines. 

b. Printing on tape shall be permanent and shall not be damaged by burial operations. 
c. Tape material and ink shall be chemically inert and not subject to degradation 

when exposed to acids, alkalis, and other destructive substances commonly found 
in soils. 

2. Color and Printing: 

a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and 
ANSI Z535.5. 

b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE". 

3. Tag:  Type UE: 
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a. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, 
a solid aluminum-foil core, and a clear protective film that allows inspection of the 
continuity of the conductive core; bright colored, continuous-printed on one side 
with the inscription of the utility,  compounded for direct-burial service. 

b. Width: 3 inches. 
c. Overall Thickness: 5 mils. 
d. Foil Core Thickness: 0.35 mil. 
e. Weight: 28 lb/1000 sq. ft.. 
f. Tensile according to ASTM D882: 70 lbf and 4600 psi. 

2.6 TAGS 

A. Write-on Tags: 

1. Polyester Tags:  0.010 inch thick, with corrosion-resistant grommet and cable tie for 
attachment. 

2. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 

2.7 SIGNS 

A. Laminated Acrylic or Melamine Plastic Signs: 

1. Engraved legend. 
2. Thickness: 

a. For signs up to 20 sq. in., minimum 1/16 inch thick. 
b. For signs larger than 20 sq. in., 1/8 inch thick. 
c. Engraved legend with black letters on white face. 
d. Self-adhesive. 
e. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

2.8 CABLE TIES 

A. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, and 
Type 6/6 nylon. 

1. Minimum Width: 3/16 inch. 
2. Tensile Strength at 73 Deg F according to ASTM D638: 12,000 psi. 
3. Temperature Range: Minus 40 to plus 185 deg F. 
4. Color: Black, except where used for color-coding. 

B. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight, 
self-extinguishing, one piece, self-locking, and Type 6/6 nylon. 

1. Minimum Width: 3/16 inch. 
2. Tensile Strength at 73 Deg F according to ASTM D638: 12,000 psi. 
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3. Temperature Range: Minus 40 to plus 185 deg F. 
4. Color: Black. 

C. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-locking. 

1. Minimum Width: 3/16 inch. 
2. Tensile Strength at 73 Deg F according to ASTM D638: 7000 psi. 
3. UL 94 Flame Rating: 94V-0. 
4. Temperature Range: Minus 50 to plus 284 deg F. 
5. Color: Black. 

2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint: Comply with requirements in painting Sections for paint materials and application 
requirements. Retain paint system applicable for surface material and location (exterior or 
interior). 

B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify and coordinate identification names, abbreviations, colors, and other features with 
requirements in other Sections requiring identification applications, Drawings, Shop Drawings, 
manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent 
designations throughout Project. 

B. Install identifying devices before installing acoustical ceilings and similar concealment. 

C. Verify identity of each item before installing identification products. 

D. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation 
and maintenance manual. 

E. Apply identification devices to surfaces that require finish after completing finish work. 

F. Install signs with approved legend to facilitate proper identification, operation, and maintenance 
of electrical systems and connected items. 

G. Self-Adhesive Identification Products: Before applying electrical identification products, clean 
substrates of substances that could impair bond, using materials and methods recommended by 
manufacturer of identification product. 

H. System Identification for Raceways and Cables under 600 V: Identification shall completely 
encircle cable or conduit. Place identification of two-color markings in contact, side by side. 

1. Secure tight to surface of conductor, cable, or raceway. 
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I. System Identification for Raceways and Cables over 600 V: Identification shall completely 
encircle cable or conduit. Place adjacent identification of two-color markings in contact, side by 
side. 

1. Secure tight to surface of conductor, cable, or raceway. 

J. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, 
and signal connections. 

K. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for 
viewing from the floor. 

L. Accessible Fittings for Raceways: Identify the covers of each junction and pull box of the 
following systems with the wiring system legend and system voltage. System legends shall be 
as follows: 
1. "POWER." 
2. “LIGHTING.” 

M. Vinyl Wraparound Labels: 

1. Secure tight to surface at a location with high visibility and accessibility. 
2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive 

appropriate to the location and substrate. 

N. Self-Adhesive Wraparound Labels: Secure tight to surface of raceway or cable at a location 
with high visibility and accessibility. 

O. Self-Adhesive Labels: 

1. On each unit of equipment, install unique designation label that is consistent with wiring 
diagrams, schedules, and operation and maintenance manual. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-
1/2-inch-high label; where two lines of text are required, use labels 2 inches high. 

P. Heat-Shrink, Preprinted Tubes: Secure tight to surface at a location with high visibility and 
accessibility. 

Q. Marker Tapes: Secure tight to surface at a location with high visibility and accessibility. 

R. Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and 
accessibility. 

1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum 
distance of 6 inches where splices or taps are made. Apply last two turns of tape with no 
tension to prevent possible unwinding. 

S. Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's written 
instructions. 

T. Underground Line Warning Tape: 
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1. During backfilling of trenches, install continuous underground-line warning tape directly 
above cable or raceway at 6 to 8 inches below finished grade. Use multiple tapes where 
width of multiple lines installed in a common trench or concrete envelope exceeds 16 
inches overall. 

2. Install underground-line warning tape for direct-buried cables and cables in raceways. 

U. Write-on Tags: 

1. Place in a location with high visibility and accessibility. 
2. Secure using UV-stabilized cable ties. 

V. Laminated Acrylic or Melamine Plastic Signs: 

1. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 
minimum 1-1/2-inch-high sign; where two lines of text are required, use signs minimum 
2 inches high. 

W. Cable Ties: General purpose, for attaching tags, except as listed below: 

1. Outdoors: UV-stabilized nylon. 
2. In Spaces Handling Environmental Air: Plenum rated. 

3.2 IDENTIFICATION SCHEDULE 

A. Install identification materials and devices at locations for most convenient viewing without 
interference with operation and maintenance of equipment. Install access doors or panels to 
provide view of identifying devices. 

B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points, 
and locations of high visibility. Identify by system and circuit designation. 

C. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch 
Circuits, More Than 30 A and 120 V to Ground: Identify with self-adhesive raceway labels. 

1. Locate identification at changes in direction, at penetrations of walls and floors, at 50-
foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested 
areas. 

D. Accessible Fittings for Raceways and Cables within Buildings: Identify the covers of each 
junction and pull box of the following systems with self-adhesive labels containing the wiring 
system legend and system voltage. System legends shall be as follows: 

1. "POWER." 
2. “LIGHTING.” 

E. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use vinyl wraparound labels or self-adhesive vinyl 
tape to identify the phase. 
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1. Locate identification at changes in direction, at penetrations of walls and floors, at 50-
foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested 
areas. 

F. Conductors to Be Extended in the Future: Attach write-on tags and marker tape to 
conductors and list source. 

G. Locations of Underground Lines: Underground-line warning tape for power, lighting, 
communication, and control wiring and optical-fiber cable. 

H. Workspace Indication: Apply floor marking tape to finished surfaces. Show working clearances 
in the direction of access to live parts. Workspace shall comply with NFPA 70 and 
29 CFR 1926.403 unless otherwise indicated. 

I. Instructional Signs: Self-adhesive labels, including the color code for grounded and ungrounded 
conductors. 

J. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-
adhesive equipment labels. 

1. Apply to exterior of door, cover, or other access. 

K. Arc Flash Warning Labeling: Self-adhesive labels. 

L. Operating Instruction Signs:  Self-adhesive labels. 

M. Equipment Identification Labels: 

1. Indoor Equipment:  Laminated acrylic or melamine plastic sign. 
2. Outdoor Equipment:  Laminated acrylic or melamine sign. 

END OF SECTION 260553 
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SECTION 260923 - LIGHTING CONTROL DEVICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Photoelectric switches. 
2. Lighting contactors. 

B. Related Requirements: 

1. Section 262726 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch 
occupancy sensors, and manual light switches. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Interconnection diagrams showing field-installed wiring. 
2. Include diagrams for power, signal, and control wiring. 

1.3 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plan(s) and elevations, drawn to scale and 
coordinated with each other, using input from installers of the items involved. 

B. Field quality-control reports. 

C. Sample warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

B. Software and firmware operational documentation. 

1.5 WARRANTY 

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace lighting control 
devices that fail(s) in materials or workmanship within specified warranty period. 

1. Warranty Period:  Two year(s) from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 OUTDOOR PHOTOELECTRIC SWITCHES 

A. Description: Solid state, with SPST dry contacts rated for 1800 VA inductive, to operate 
connected relay, contactor coils, or microprocessor input; complying with UL 773A, and 
compatible with ballasts and LED lamps. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

2. Light-Level Monitoring Range: 1.5 to 10 fc, with an adjustment for turn-on and turn-off 
levels within that range, and a directional lens in front of the photocell to prevent fixed 
light sources from causing turn-off. 

3. Time Delay: Fifteen-second minimum, to prevent false operation. 
4. Surge Protection: Metal-oxide varistor. 
5. Mounting: Twist lock complies with NEMA C136.10, with base-and-stem mounting or 

stem-and-swivel mounting accessories as required to direct sensor to the north sky 
exposure. 

6. Failure Mode: Luminaire stays ON. 

2.2 LIGHTING CONTACTORS 

A. Description: Electrically operated and mechanically held, combination-type lighting contactors 
with nonfused disconnect, complying with NEMA ICS 2 and UL 508. 

1. Current Rating for Switching: Listing or rating consistent with type of load served, 
including tungsten filament, inductive, and high-inrush ballast (ballast with 15 percent or 
less THD of normal load current). 

2. Fault Current Withstand Rating: Equal to or exceeding the available fault current at the 
point of installation. 

3. Enclosure: Comply with NEMA 250. 
4. Provide with control and pilot devices as indicated on Drawings, matching the NEMA 

type specified for the enclosure. 

2.3 CONDUCTORS AND CABLES 

A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 
AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables." 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1. 
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B. Examine lighting control devices before installation. Reject lighting control devices that are 
wet, moisture damaged, or mold damaged. 

C. Coordinate layout and installation of ceiling-mounted devices with other construction that 
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke 
detectors, fire-suppression systems, and partition assemblies. 

3.2 WIRING INSTALLATION 

A. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." Minimum conduit size is 1/2 inch. 

B. Wiring within Enclosures: Separate power-limited and nonpower-limited conductors in 
accordance with conductor manufacturer's written instructions. 

C. Size conductors in accordance with lighting control device manufacturer's written instructions 
unless otherwise indicated. 

D. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in 
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures. 

3.3 IDENTIFICATION 

A. Identify components and power and control wiring in accordance with Section 260553 
"Identification for Electrical Systems." 

B. Label time switches and contactors with a unique designation. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test: After installing time switches and sensors, and after electrical circuitry 
has been energized, start units to confirm proper unit operation. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

B. Lighting control devices will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 
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3.5 ADJUSTING 

A. Sensor Adjustments: When requested within 12 months from date of Substantial Completion, 
provide on-site assistance in adjusting lighting control devices to suit actual occupied 
conditions. Provide up to two visits to Project during other-than-normal occupancy hours for 
this purpose. 

1. For daylighting controls, adjust lens covers and delay to suit Owner's operations. 

3.6 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain lighting control devices. 

END OF SECTION 260923 
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SECTION 262416 - PANELBOARDS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Distribution panelboards. 
2. Lighting and appliance branch-circuit panelboards. 

1.2 DEFINITIONS 

A. MCCB: Molded-case circuit breaker. 

B. SPD: Surge protective device. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of panelboard. 

B. Shop Drawings: For each panelboard and related equipment. 

1. Include dimensioned plans, elevations, sections, and details. 
2. Detail enclosure types including mounting and anchorage, environmental protection, 

knockouts, corner treatments, covers and doors, gaskets, hinges, and locks. 
3. Detail bus configuration, current, and voltage ratings. 
4. Short-circuit current rating of panelboards and overcurrent protective devices. 
5. Include evidence of NRTL listing for series rating of installed devices. 
6. Include evidence of NRTL listing for SPD as installed in panelboard. 
7. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components. 
8. Include wiring diagrams for power, signal, and control wiring. 
9. Key interlock scheme drawing and sequence of operations. 
10. Include time-current coordination curves for each type and rating of overcurrent 

protective device included in panelboards. 

1.4 INFORMATIONAL SUBMITTALS 

A. Panelboard schedules for installation in panelboards. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 
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1.6 FIELD CONDITIONS 

A. Service Conditions: NEMA PB 1, usual service conditions, as follows: 

1. Ambient temperatures within limits specified. 
2. Altitude not exceeding 6600 feet. 

1.7 WARRANTY 

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

1. Panelboard Warranty Period:  18 months from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PANELBOARDS COMMON REQUIREMENTS 

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

B. Comply with NEMA PB 1. 

C. Comply with NFPA 70. 

D. Enclosures:  Surface-mounted, dead-front cabinets. 

1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations: NEMA 250, Type 1. 
b. Outdoor Locations: NEMA 250, Type 3R. 

2. Height: 84 inches maximum. 
3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match 

box dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts 
and shall have no exposed hardware. 

4. Hinged Front Cover: Entire front trim hinged to box and with standard door within 
hinged trim cover. Trims shall cover all live parts and shall have no exposed hardware. 

E. Incoming Mains Location: Convertible between top and bottom. 

F. Phase, Neutral, and Ground Buses:  Hard-drawn copper, 98 percent conductivity. 

G. Conductor Connectors: Suitable for use with conductor material and sizes. 

1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Main and Neutral Lugs:  Mechanical type, with a lug on the neutral bar for each pole in 

the panelboard. 
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3. Ground Lugs and Bus-Configured Terminators:  Mechanical type, with a lug on the bar 
for each pole in the panelboard. 

H. NRTL Label: Panelboards shall be labeled by an NRTL acceptable to authority having 
jurisdiction for use as service equipment with one or more main service disconnecting and 
overcurrent protective devices. Panelboards shall have meter enclosures, wiring, connections, 
and other provisions for utility metering. Coordinate with utility company for exact 
requirements. 

I. Future Devices: Panelboards shall have mounting brackets, bus connections, filler plates, and 
necessary appurtenances required for future installation of devices. 

J. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit 
current available at terminals. Assembly listed by an NRTL for 100 percent interrupting 
capacity. 

2.2 PERFORMANCE REQUIREMENTS 

A. Surge Suppression: Factory installed as an integral part of indicated panelboards, complying 
with UL 1449 SPD Type 1. 

2.3 POWER PANELBOARDS 

A. Panelboards: NEMA PB 1, distribution type. 

B. Doors: Secured with vault-type latch with tumbler lock; keyed alike. 

1. For doors more than 36 inches high, provide two latches, keyed alike. 

C. Mains:  Circuit breaker. 

D. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:  
Plug-in circuit breakers or Bolt-on circuit breakers. 

E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:  
Bolt-on circuit breakers. 

F. Branch Overcurrent Protective Devices: Fused switches. 

2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type. 

B. Mains:  Circuit breaker. 

C. Branch Overcurrent Protective Devices:  Plug-in or Bolt-on circuit breakers, replaceable 
without disturbing adjacent units. 

D. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike. 
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E. Column-Type Panelboards: Single row of overcurrent devices with narrow gutter extension and 
overhead junction box equipped with ground and neutral terminal buses. 

2.5 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents. 

1. Thermal-Magnetic Circuit Breakers: 

a. Inverse time-current element for low-level overloads. 
b. Instantaneous magnetic trip element for short circuits. 
c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger. 

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting. 

3. Electronic Trip Circuit Breakers: 

a. RMS sensing. 
b. Field-replaceable rating plug or electronic trip. 
c. Digital display of settings, trip targets, and indicated metering displays. 
d. Multi-button keypad to access programmable functions and monitored data. 
e. Ten-event, trip-history log. Each trip event shall be recorded with type, phase, and 

magnitude of fault that caused the trip. 
f. Integral test jack for connection to portable test set or laptop computer. 
g. Field-Adjustable Settings: 

1) Instantaneous trip. 
2) Long- and short-time pickup levels. 
3) Long and short time adjustments. 
4) Ground-fault pickup level, time delay, and I squared T response. 

4. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings 
less than NEMA FU 1, RK-5. 

5. GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault 
protection (6-mA trip). 

6. GFEP Circuit Breakers: Class B ground-fault protection (30-mA trip). 
7. Arc-Fault Circuit Interrupter Circuit Breakers: Comply with UL 1699; 120/240-V, single-

pole configuration. 
8. Subfeed Circuit Breakers: Vertically mounted. 
9. MCCB Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 
b. Breaker handle indicates tripped status. 
c. UL listed for reverse connection without restrictive line or load ratings. 
d. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor 

materials. 
e. Application Listing: Appropriate for application; Type SWD for switching 

fluorescent lighting loads; Type HID for feeding fluorescent and HID lighting 
circuits. 
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f. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable 
pickup and time-delay settings, push-to-test feature, and ground-fault indicator. 

g. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55 percent 
of rated voltage. 

h. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in 
off position. 

i. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on 
position. 

B. Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle. 

1. Fuses and Spare-Fuse Cabinet: Comply with requirements specified in Section 262813 
"Fuses." 

2.6 IDENTIFICATION 

A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, 
and number of poles shall be located on the interior of the panelboard door. 

B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC 
rating. 

C. Circuit Directory: Directory card inside panelboard door, mounted in transparent card holder. 

2.7 ACCESSORY COMPONENTS AND FEATURES 

A. Portable Test Set: For testing functions of solid-state trip devices without removing from 
panelboard. Include relay and meter test plugs suitable for testing panelboard meters and 
switchboard class relays. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1. 

B. Install panelboards and accessories according to NEMA PB 1.1. 

C. Mount top of trim 90 inches above finished floor unless otherwise indicated. 

D. Mount panelboard cabinet plumb and rigid without distortion of box. 

E. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back 
box. 

F. Install overcurrent protective devices and controllers not already factory installed. 

1. Set field-adjustable, circuit-breaker trip ranges. 
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G. Make grounding connections and bond neutral for services and separately derived systems to 
ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, 
and connections to separate ground bars. 

H. Install filler plates in unused spaces. 

I. Stub four 1-inch empty conduits from panelboard into accessible ceiling space or space 
designated to be ceiling space in the future. Stub four 1-inch empty conduits into raised floor 
space or below slab not on grade. 

J. Arrange conductors in gutters into groups and bundle and wrap with wire ties. 

3.2 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; install warning 
signs complying with requirements in Section 260553 "Identification for Electrical Systems." 

B. Create a directory to indicate installed circuit loads; incorporate Owner's final room 
designations. Obtain approval before installing. Handwritten directories are not acceptable. 
Install directory inside panelboard door. 

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements 
for identification specified in Section 260553 "Identification for Electrical Systems." 

D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate 
complying with requirements for identification specified in Section 260553 "Identification for 
Electrical Systems." 

E. Install warning signs complying with requirements in Section 260553 "Identification for 
Electrical Systems" identifying source of remote circuit. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, 
and control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test for low-voltage air 
circuit breakers stated in NETA ATS. Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

D. Panelboards will be considered defective if they do not pass tests and inspections. 
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E. Prepare test and inspection reports, including a certified report that identifies panelboards 
included and that describes scanning results, with comparisons of the two scans. Include 
notation of deficiencies detected, remedial action taken, and observations after remedial action. 

END OF SECTION 262416 
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SECTION 262726 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Standard-grade receptacles, 125 V, 20 A. 
2. GFCI receptacles, 125 V, 20 A. 
3. Toggle switches, 120/277 V, 20 A. 
4. Wall plates. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: List of legends and description of materials and process used for premarking 
wall plates. 

C. Samples: One for each type of device and wall plate specified, in each color specified. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 GENERAL WIRING-DEVICE REQUIREMENTS 

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

B. Comply with NFPA 70. 

C. RoHS compliant. 

D. Comply with NEMA WD 1. 

E. Device Color: 

1. Wiring Devices Connected to Normal Power System:  White unless otherwise selected by 
Architect, or required by NFPA 70. 

F. Wall Plate Color: For plastic covers, match device color. 
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G. Source Limitations: Obtain each type of wiring device and associated wall plate from single 
source from single manufacturer. 

2.2 STANDARD-GRADE RECEPTACLES, 125 V, 20 A 

A. Duplex Receptacles, 125 V, 20 A: 
1. Description: Two pole, three wire, and self-grounding. 
2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Standards: Comply with UL 498 and FS W-C-596. 

B. Weather-Resistant Duplex Receptacle, 125 V, 20 A: 

1. Description: Two pole, three wire, and self-grounding. Integral shutters that operate only 
when a plug is inserted in the receptacle. Square face. 

2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Standards: Comply with UL 498. 
4. Marking: Listed and labeled as complying with NFPA 70, "Receptacles in Damp or Wet 

Locations" Article. 

2.3 GFCI RECEPTACLES, 125 V, 20 A 

A. Duplex GFCI Receptacles, 125 V, 20 A: 
1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two 

pole, three wire, and self-grounding. 
2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Type:  Non-feed through. 
4. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596. 

2.4 TOGGLE SWITCHES, 120/277 V, 20 A 

A. Single-Pole Switches, 120/277 V, 20 A: 
1. Standards: Comply with UL 20 and FS W-S-896. 

B. Three-Way Switches, 120/277 V, 20 A: 
1. Comply with UL 20 and FS W-S-896. 

2.5 WALL PLATES 

A. Single Source: Obtain wall plates from same manufacturer of wiring devices. 

B. Single and combination types shall match corresponding wiring devices. 

1. Plate-Securing Screws: Metal with head color to match plate finish. 
2. Material for Finished Spaces:  0.04-inch-thick steel with chrome-plated finish. 
3. Material for Unfinished Spaces:  Galvanized steel. 

C. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant, die-cast aluminum with lockable cover. 



WIRING DEVICES 262726 - 3 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 
indicated. 

B. Coordination with Other Trades: 

1. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables. 

2. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall. 

3. Install wiring devices after all wall preparation, including painting, is complete. 

C. Device Installation: 

1. Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 
2. When mounting into metal boxes, remove the fiber or plastic washers used to hold 

device-mounting screws in yokes, allowing metal-to-metal contact. 

D. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted 
receptacles to the right. 

E. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 

F. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical 
and with grounding terminal of receptacles on top. Group adjacent switches under single, 
multigang wall plates. 

G. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and 
furnishings. 

3.2 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test Instruments: Use instruments that comply with UL 1436. 
2. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or 

illuminated digital-display indicators of measurement. 

B. Tests for Receptacles: 

1. Line Voltage: Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable. 
3. Ground Impedance: Values of up to 2 ohms are acceptable. 
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4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely mounted. 

C. Wiring device will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

END OF SECTION 262726 
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Fusible switches. 
2. Nonfusible switches. 
3. Enclosures. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component 
indicated. Include nameplate ratings, dimensioned elevations, sections, weights, and 
manufacturers' technical data on features, performance, electrical characteristics, ratings, 
accessories, and finishes. 

B. Shop Drawings: For enclosed switches and circuit breakers. 

1. Include plans, elevations, sections, details, and attachments to other work. 
2. Include wiring diagrams for power, signal, and control wiring. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified testing agency. 

B. Seismic Qualification Certificates: For enclosed switches and circuit breakers, accessories, and 
components, from manufacturer. 

C. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Accredited by NETA. 

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site 
testing. 
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1.6 WARRANTY 

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace components that 
fail in materials or workmanship within specified warranty period. 

1. Warranty Period:  One year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

2.2 GENERAL REQUIREMENTS 

A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective 
devices, components, and accessories, within same product category, from single manufacturer. 

B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed 
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces 
and other items. Comply with indicated maximum dimensions. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
an NRTL, and marked for intended location and application. 

D. Comply with NFPA 70. 

2.3 FUSIBLE SWITCHES 

A. Type HD, Heavy Duty:  

1. Single throw. 
2. Three pole. 
3. 240-V ac. 
4. 200 A and smaller. 
5. UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate 

specified fuses. 
6. Lockable handle with capability to accept three padlocks, and interlocked with cover in 

closed position. 

B. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Isolated Ground Kit: Internally mounted; insulated, labeled for copper and aluminum 
neutral conductors. 

4. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified. 
5. Service-Rated Switches: Labeled for use as service equipment. 
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2.4 NONFUSIBLE SWITCHES 

A. Type GD, General Duty, Three Pole, Single Throw, 240-V ac, 600 A and Smaller: UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept two padlocks, and 
interlocked with cover in closed position. 

B. Type HD, Heavy Duty, Three Pole, Single Throw, 240-V ac, 1200 A and Smaller: UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and 
interlocked with cover in closed position. 

C. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Isolated Ground Kit: Internally mounted; insulated, labeled for copper and aluminum 
neutral conductors. 

4. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified. 
5. Service-Rated Switches: Labeled for use as service equipment. 

2.5 ENCLOSURES 

A. Enclosed Switches and Circuit Breakers: UL 489, NEMA KS 1, NEMA 250, and UL 50, to 
comply with environmental conditions at installed location. 

B. Enclosure Finish: The enclosure shall be finished with gray baked enamel paint, 
electrodeposited on cleaned, phosphatized steel (NEMA 250 Type 1). 

C. Conduit Entry: NEMA 250 Types 4, 4X, and 12 enclosures shall contain no knockouts. 
NEMA 250 Types 7 and 9 enclosures shall be provided with threaded conduit openings in both 
endwalls. 

D. Operating Mechanism: The circuit-breaker operating handle shall be externally operable with 
the operating mechanism being an integral part of the box, not the cover. The cover interlock 
mechanism shall have an externally operated override. The override shall not permanently 
disable the interlock mechanism, which shall return to the locked position once the override is 
released. The tool used to override the cover interlock mechanism shall not be required to enter 
the enclosure in order to override the interlock. 

E. Enclosures designated as NEMA 250 Type 4, 4X stainless steel, 12, or 12K shall have a dual 
cover interlock mechanism to prevent unintentional opening of the enclosure cover when the 
circuit breaker is ON and to prevent turning the circuit breaker ON when the enclosure cover is 
open. 

F. NEMA 250 Type 7/9 enclosures shall be furnished with a breather and drain kit to allow their 
use in outdoor and wet location applications. 
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PART 3 - EXECUTION 

3.1 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS 

A. Enclosed Switches and Circuit Breakers: Provide enclosures at installed locations with the 
following environmental ratings. 

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1. 
2. Outdoor Locations: NEMA 250, Type 3R. 

3.2 INSTALLATION 

A. Coordinate layout and installation of switches, circuit breakers, and components with equipment 
served and adjacent surfaces. Maintain required workspace clearances and required clearances 
for equipment access doors and panels. 

B. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless 
otherwise indicated. 

C. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic 
Controls for Electrical Systems." 

D. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components. 

E. Install fuses in fusible devices. 

F. Comply with NFPA 70 and NECA 1. 

3.3 IDENTIFICATION 

A. Comply with requirements in Section 260553 "Identification for Electrical Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs. 

2. Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.4 FIELD QUALITY CONTROL 

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

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

C. Perform tests and inspections. 

D. Tests and Inspections for Switches: 

1. Visual and Mechanical Inspection: 
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a. Inspect physical and mechanical condition. 
b. Inspect anchorage, alignment, grounding, and clearances. 
c. Verify that the unit is clean. 
d. Verify blade alignment, blade penetration, travel stops, and mechanical operation. 
e. Verify that fuse sizes and types match the Specifications and Drawings. 
f. Verify that each fuse has adequate mechanical support and contact integrity. 
g. Inspect bolted electrical connections for high resistance using one of the two 

following methods: 

1) Use a low-resistance ohmmeter. 

a) Compare bolted connection resistance values to values of similar 
connections. Investigate values that deviate from those of similar 
bolted connections by more than 50 percent of the lowest value. 

2) Verify tightness of accessible bolted electrical connections by calibrated 
torque-wrench method in accordance with manufacturer's published data or 
NETA ATS Table 100.12. 

a) Bolt-torque levels shall be in accordance with manufacturer's 
published data. In the absence of manufacturer's published data, use 
NETA ATS Table 100.12. 

h. Verify that operation and sequencing of interlocking systems is as described in the 
Specifications and shown on the Drawings. 

i. Verify correct phase barrier installation. 
j. Verify lubrication of moving current-carrying parts and moving and sliding 

surfaces. 

2. Electrical Tests: 

a. Perform resistance measurements through bolted connections with a low-resistance 
ohmmeter. Compare bolted connection resistance values to values of similar 
connections. Investigate values that deviate from adjacent poles or similar switches 
by more than 50 percent of the lowest value. 

b. Measure contact resistance across each switchblade fuseholder. Drop values shall 
not exceed the high level of the manufacturer's published data. If manufacturer's 
published data are not available, investigate values that deviate from adjacent poles 
or similar switches by more than 50 percent of the lowest value. 

c. Perform insulation-resistance tests for one minute on each pole, phase-to-phase 
and phase-to-ground with switch closed, and across each open pole. Apply voltage 
in accordance with manufacturer's published data. In the absence of manufacturer's 
published data, use Table 100.1 from the NETA ATS. Investigate values of 
insulation resistance less than those published in Table 100.1 or as recommended 
in manufacturer's published data. 

d. Measure fuse resistance. Investigate fuse-resistance values that deviate from each 
other by more than 15 percent. 

e. Perform ground fault test according to NETA ATS 7.14 "Ground Fault Protection 
Systems, Low-Voltage." 
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E. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and 
inspections. 

F. Prepare test and inspection reports. 

1. Test procedures used. 
2. Include identification of each enclosed switch and circuit breaker tested and describe test 

results. 
3. List deficiencies detected, remedial action taken, and observations after remedial action. 

END OF SECTION 262816 



LED INTERIOR LIGHTING 265119 - 1 

SECTION 265119 - LED INTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes the following types of LED luminaires: 

1. Highbay, nonlinear. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Manufacturers' Certified Data: Photometric data certified by manufacturer's laboratory 
with a current accreditation under the National Voluntary Laboratory Accreditation 
Program for Energy Efficient Lighting Products. 

2. Testing Agency Certified Data: For indicated luminaires, photometric data certified by a 
qualified independent testing agency. Photometric data for remaining luminaires shall be 
certified by manufacturer. 

B. Shop Drawings: For nonstandard or custom luminaires. 

1. Include plans, elevations, sections, and mounting and attachment details. 
2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

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

C. Sustainable Design Submittals: 

D. Samples: For each luminaire and for each color and texture with standard factory-applied finish. 

1.3 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale and 
coordinated with each other, using input from installers of the items involved. 

B. Seismic Qualification Data: For luminaires, accessories, and components, from manufacturer. 

C. Product Certificates: For each type of luminaire. 

D. Product test reports. 

E. Sample warranty. 
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1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.5 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's 
laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products. 

B. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent 
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 
defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP for Energy Efficient 
Lighting Products, and complying with the applicable IES testing standards. 

C. Provide luminaires from a single manufacturer for each luminaire type. 

D. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 
consistency among luminaires. 

1.6 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that 
fail in materials or workmanship within specified warranty period. 

B. Warranty Period:  Five year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Ambient Temperature:  5 to 104 deg F. 

1. Relative Humidity: Zero to 95 percent. 

B. Altitude: Sea level to 1000 feet. 

2.2 LUMINAIRE REQUIREMENTS 

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

B. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels 
where they will be readily visible to service personnel, but not seen from normal viewing angles 
when lamps are in place. 

1. Label shall include the following lamp characteristics: 
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a. "USE ONLY" and include specific lamp type. 
b. Lamp diameter, shape, size, wattage, and coating. 
c. CCT and CRI. 

C. Recessed luminaires shall comply with NEMA LE 4. 

D. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated 
class and division of hazard by an NRTL. 

E. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for 
indicated class and division of hazard by FM Global. 

F. California Title 24 compliant. 

2.3 HIGHBAY, NONLINEAR “A”. 

A. Nominal Operating Voltage:  120 V ac. 

B. Lamp: 

1. Minimum 9,000 lm. 
2. Minimum allowable efficacy of 125 lm/W. 
3. CRI of minimum 70. CCT of 4000 K. 
4. Rated lamp life of 50,000 hours to L70. 
5. Dimmable from 100 percent to zero percent of maximum light output. 
6. Internal driver. 

C. Housings:  

1. Extruded-aluminum housing and heat sink. 
2. anodized finish. 
3. Universal mounting bracket. 
4. Integral junction box with conduit fittings. 

D. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Components are 
designed to prevent doors, frames, lenses, diffusers, and other components from falling 
accidentally during relamping and when secured in operating position. 

E. Diffusers and Globes: 

1. Clear, UV-stabilized acrylic. 
2. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to 

yellowing and other changes due to aging, exposure to heat, and UV radiation. 
3. Glass: Annealed crystal glass unless otherwise indicated. 
4. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated. 

F. Standards: 

1. ENERGY STAR certified. 
2. RoHS compliant. 
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3. UL Listing: Listed for damp location. 

2.4 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 
2. Sheet metal components shall be steel unless otherwise indicated. 
3. Form and support to prevent warping and sagging. 

B. Steel: 

1. ASTM A36/A36M for carbon structural steel. 
2. ASTM A568/A568M for sheet steel. 

C. Stainless Steel: 

1. 1. Manufacturer's standard grade. 
2. 2. Manufacturer's standard type, ASTM A240/240M. 

D. Galvanized Steel: ASTM A653/A653M. 

E. Aluminum: ASTM B209. 

2.5 METAL FINISHES 

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining 
components are acceptable if they are within the range of approved Samples and if they can be 
and are assembled or installed to minimize contrast. 

2.6 LUMINAIRE SUPPORT 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for channel and angle iron supports and nonmetallic channel and angle supports. 

B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish 
same as luminaire. 

C. Wires: ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gauge. 

D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod. 

E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with 
threaded attachment, cord, and locking-type plug. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated. 

C. Install lamps in each luminaire. 

D. Supports: 

1. Sized and rated for luminaire weight. 
2. Able to maintain luminaire position after cleaning and relamping. 
3. Provide support for luminaire without causing deflection of ceiling or wall. 
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and a vertical force of 400 percent of luminaire weight. 

E. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables" for wiring connections. 

3.2 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems." 

3.3 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation. 

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 
Verify transfer from normal power to battery power and retransfer to normal. 

B. Luminaire will be considered defective if it does not pass operation tests and inspections. 

C. Prepare test and inspection reports. 

3.4 STARTUP SERVICE 

A. Comply with requirements for startup specified in Section 260943.16 "Addressable-Luminaire 
Lighting Controls." 

B. Comply with requirements for startup specified in Section 260943.23 "Relay-Based Lighting 
Controls." 
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END OF SECTION 265119 
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SECTION 265213 - EMERGENCY AND EXIT LIGHTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Emergency lighting units. 
2. Exit signs. 
3. Luminaire supports. 

1.2 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color Rendering Index. 

C. Emergency Lighting Unit: A lighting unit with integral or remote emergency battery powered 
supply and the means for controlling and charging the battery and unit operation. 

D. Fixture: See "Luminaire" Paragraph. 

E. Lumen: Measured output of lamp and luminaire, or both. 

F. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of emergency lighting unit, exit sign, and emergency lighting 
support, arranged by designation. 

B. Shop Drawings: For nonstandard or custom luminaires. 

1. Include plans, elevations, sections, and mounting and attachment details. 
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

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

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, coordinated 
with each other, using input from installers of the items involved: 

B. Product Certificates: For each type of luminaire. 
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C. Seismic Qualification Data: Certificates, for luminaires, accessories, and components, from 
manufacturer. 

D. Sample Warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.6 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that 
fail in materials or workmanship within specified warranty period. 

1. Warranty Period:  Two year(s) from date of Substantial Completion. 

B. Special Warranty for Emergency Lighting Batteries: Manufacturer's standard form in which 
manufacturer of battery-powered emergency lighting unit agrees to repair or replace 
components of rechargeable batteries that fail in materials or workmanship within specified 
warranty period. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR EMERGENCY LIGHTING 

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

B. NRTL Compliance: Fabricate and label emergency lighting units, exit signs, and batteries to 
comply with UL 924. 

C. Comply with NFPA 70 and NFPA 101. 

D. Comply with NEMA LE 4 for recessed luminaires. 

E. Comply with UL 1598 for recessed luminaires. 

F. Internal Type Emergency Power Unit: Self-contained, modular, battery-inverter unit, factory 
mounted within luminaire body. 

1. Emergency Connection: Operate unit continuously at an output of 1100 lumens each 
upon loss of normal power. Connect unswitched circuit to battery-inverter unit and 
switched circuit to fixture ballast. 

2. Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to 
80 percent of nominal voltage or below. Lamp automatically disconnects from battery 
when voltage approaches deep-discharge level. When normal voltage is restored, relay 
disconnects lamps from battery, and battery is automatically recharged and floated on 
charger. 
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3. Environmental Limitations: Rate equipment for continuous operation under the following 
conditions unless otherwise indicated: 

a. Ambient Temperature: Less than 0 deg F or exceeding 104 deg F, with an average 
value exceeding 95 deg F over a 24-hour period. 

b. Ambient Storage Temperature: Not less than minus 4 deg F and not exceeding 140 
deg F. 

c. Humidity: More than 95 percent (condensing). 
d. Altitude: Exceeding 3300 feet. 

4. Test Push-Button and Indicator Light: Visible and accessible without opening fixture or 
entering ceiling space. 

a. Push Button: Push-to-test type, in unit housing, simulates loss of normal power 
and demonstrates unit operability. 

b. Indicator Light: LED indicates normal power on. Normal glow indicates trickle 
charge; bright glow indicates charging at end of discharge cycle. 

5. Battery: Sealed, maintenance-free, nickel-cadmium type. 
6. Charger: Fully automatic, solid-state, constant-current type with sealed power transfer 

relay. 
7. Integral Self-Test: Factory-installed electronic device automatically initiates code-

required test of unit emergency operation at required intervals. Test failure is annunciated 
by an integral audible alarm and a flashing red LED. 

2.2 EMERGENCY LIGHTING 

A. General Requirements for Emergency Lighting Units: Self-contained units. 

B. Emergency Luminaires: 
1. Emergency Luminaires:  as indicated on Drawings, with the following additional 

features: 

a. Operating at nominal voltage of 120 V ac. 
b. Internal emergency power unit. 
c. Rated for installation in damp locations, and for sealed and gasketed fixtures in wet 

locations. 

2.3 EXIT SIGNS 

A. Internally Lighted Signs: 
1. Operating at nominal voltage of 120 V ac. 
2. Lamps for AC Operation: LEDs; 50,000 hours minimum rated lamp life. 
3. Self-Powered Exit Signs (Battery Type): Internal emergency power unit. 

2.4 MATERIALS 

A. Metal Parts: 
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1. Free of burrs and sharp corners and edges. 
2. Sheet metal components shall be steel unless otherwise indicated. 
3. Form and support to prevent warping and sagging. 

B. Doors, Frames, and Other Internal Access: 

1. Smooth operating, free of light leakage under operating conditions. 
2. Designed to prevent doors, frames, lenses, diffusers, and other components from falling 

accidentally during relamping and when secured in operating position. 

C. Diffusers and Globes:  

1. Clear, UV-stabilized acrylic. 
2. Glass: Annealed crystal glass unless otherwise indicated. 
3. Acrylic: 100 percent virgin acrylic plastic, with high resistance to yellowing and other 

changes due to aging, exposure to heat, and UV radiation. 
4. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated. 

D. Housings:  

1. Extruded aluminum or thermoplastic housing and extruded aluminum heat sink. 
2. anodized finish. 

E. Conduit:  Electrical metallic tubing, minimum 3/4 inch in diameter. 

2.5 METAL FINISHES 

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

2.6 LUMINAIRE SUPPORT COMPONENTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for channel and angle iron supports and nonmetallic channel and angle supports. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated. 

C. Install lamps in each luminaire. 

D. Supports: 
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1. Sized and rated for luminaire and emergency power unit weight. 
2. Able to maintain luminaire position when testing emergency power unit. 
3. Provide support for luminaire and emergency power unit without causing deflection of 

ceiling or wall. 
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire and emergency power unit weight and vertical force of 400 percent 
of fixture weight. 

E. Wall-Mounted Luminaire Support:  

1. Attached to a minimum 20-gage backing plate attached to wall structural members. 
2. Do not attach fixtures directly to gypsum board. 

F. Suspended Luminaire Support: 

1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging. 
2. Stem-Mounted, Single-Unit Fixtures: Suspend with twin-stem hangers. Support with 

approved outlet box and accessories that hold stem and provide damping of fixture 
oscillations. Support outlet box vertically to building structure using approved devices. 

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and wire 
support for suspension for each unit length of fixture chassis, including one at each end. 

4. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods 
to building structure. 

G. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems." 

3.2 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 
Verify transfer from normal power to battery power and retransfer to normal. 

B. Luminaire will be considered defective if it does not pass operation tests and inspections. 

C. Prepare test and inspection reports. 
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END OF SECTION 265213 
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SECTION 265619 - LED EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Exterior solid-state luminaires that are designed for and exclusively use LED lamp 
technology. 

2. Luminaire supports. 
3. Luminaire-mounted photoelectric relays. 

B. Related Requirements: 

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, including 
time switches, photoelectric relays, occupancy sensors, and multipole lighting relays and 
contactors. 

1.2 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color rendering index. 

C. Fixture: See "Luminaire." 

D. IP: International Protection or Ingress Protection Rating. 

E. Lumen: Measured output of lamp and luminaire, or both. 

F. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of luminaire. 

B. Shop Drawings: For nonstandard or custom luminaires. 

1. Include plans, elevations, sections, and mounting and attachment details. 
2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

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

C. Delegated-Design Submittal: For luminaire supports. 
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1. Include design calculations for luminaire supports. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans, drawn to scale and coordinated. 

B. Seismic Qualification Data: For luminaires, accessories, and components, from manufacturer. 

C. Product Certificates: For each type of the following: 

1. Luminaire. 
2. Photoelectric relay. 

D. Sample warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1. Provide a list of all lamp types used on Project. Use ANSI and manufacturers' codes. 
2. Provide a list of all photoelectric relay types used on Project; use manufacturers' codes. 

1.6 FIELD CONDITIONS 

A. Mark locations of exterior luminaires for approval by Architect prior to the start of luminaire 
installation. 

1.7 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that 
fail in materials or workmanship within specified warranty period. 

1. Warranty Period:  2 year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

2.2 LUMINAIRE REQUIREMENTS 

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

B. NRTL Compliance: Luminaires shall be listed and labeled for indicated class and division of 
hazard by an NRTL. 
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C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for 
indicated class and division of hazard by FM Global. 

D. UL Compliance: Comply with UL 1598 and listed for wet location. 

E. Lamp base complying with ANSI C81.61. 

F. CRI of minimum 70. CCT of 4000 K. 

G. L70 lamp life of 50,000 hours. 

H. Lamps dimmable from 100 percent to 0 percent of maximum light output. 

I. Nominal Operating Voltage:  120 V ac. 

J. In-line Fusing:  On the primary for each luminaire. 

K. Lamp Rating: Lamp marked for outdoor use. 

L. Source Limitations: 

1. Obtain luminaires from single source from a single manufacturer. 
2. For luminaires, obtain each color, grade, finish, type, and variety of luminaire from single 

source with resources to provide products of consistent quality in appearance and 
physical properties. 

2.3 LUMINAIRE TYPES 

A. Area and Site: 
1. Luminaire Shape:  Square. 
2. Mounting:  Building with extruded-aluminum bracket. 
3. Luminaire-Mounting Height: As noted on drawings. 
4. Distribution:  Type IV. 

2.4 MATERIALS 

A. Metal Parts: Free of burrs and sharp corners and edges. 

B. Sheet Metal Components:  Corrosion-resistant aluminum. Form and support to prevent warping 
and sagging. 

C. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position. Doors shall be removable for cleaning or 
replacing lenses. 

D. Diffusers and Globes: 
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1. Acrylic Diffusers: 100 percent virgin acrylic plastic, with high resistance to yellowing 
and other changes due to aging, exposure to heat, and UV radiation. 

2. Glass: Annealed crystal glass unless otherwise indicated. 
3. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated. 

E. Lens and Refractor Gaskets: Use heat- and aging-resistant resilient gaskets to seal and cushion 
lenses and refractors in luminaire doors. 

F. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated: 

1. White Surfaces: 85 percent. 
2. Specular Surfaces: 83 percent. 
3. Diffusing Specular Surfaces: 75 percent. 

G. Housings: 

1. Rigidly formed, weather- and light-tight enclosure that will not warp, sag, or deform in 
use. 

2. Provide filter/breather for enclosed luminaires. 

2.5 FINISHES 

A. Variations in Finishes: Noticeable variations in same piece are unacceptable. Variations in 
appearance of adjoining components are acceptable if they are within the range of approved 
Samples and are assembled or installed to minimize contrast. 

B. Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -tested 
luminaire before shipping. Where indicated, match finish process and color of pole or support 
materials. 

C. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes 
Manual for Architectural and Metal Products" for recommendations for applying and 
designating finishes. 

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

2. Natural Satin Finish: Provide fine, directional, medium satin polish (AA-M32); buff 
complying with AA-M20 requirements; and seal aluminum surfaces with clear, hard-coat 
wax. 

3. Class I, Clear-Anodic Finish: AA-M32C22A41 (Mechanical Finish: Medium satin; 
Chemical Finish: Etched, medium matte; Anodic Coating: Architectural Class I, clear 
coating 0.018 mm or thicker) complying with AAMA 611. 

4. Class I, Color-Anodic Finish: AA-M32C22A42/A44 (Mechanical Finish: Medium satin; 
Chemical Finish: Etched, medium matte; Anodic Coating: Architectural Class I, 
integrally colored or electrolytically deposited color coating 0.018 mm or thicker), 
complying with AAMA 611. 

a. Color:  Dark bronze. 
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D. Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's "Metal Finishes Manual 
for Architectural and Metal Products" for recommendations for applying and designating 
finishes. 

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, to remove dirt, oil, 
grease, and other contaminants that could impair paint bond. Grind welds and polish 
surfaces to a smooth, even finish. Remove mill scale and rust, if present, from uncoated 
steel, complying with SSPC-SP 5/NACE No. 1 or SSPC-SP 8. 

2. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of 
primer and two finish coats of high-gloss, high-build polyurethane enamel. 

a. Color: 

1) As selected from manufacturer's standard catalog of colors. 
2) Match Architect's sample of manufacturer's standard color. 
3) As selected by Architect from manufacturer's full range. 

2.6 LUMINAIRE SUPPORT COMPONENTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for channel and angle iron supports and nonmetallic channel and angle supports. 

PART 3 - EXECUTION 

3.1 GENERAL INSTALLATION REQUIREMENTS 

A. Comply with NECA 1. 

B. Use fastening methods and materials selected to resist seismic forces defined for the application 
and approved by manufacturer. 

C. Install lamps in each luminaire. 

D. Fasten luminaire to structural support. 

E. Supports: 

1. Sized and rated for luminaire weight. 
2. Able to maintain luminaire position after cleaning and relamping. 
3. Support luminaires without causing deflection of finished surface. 
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and a vertical force of 400 percent of luminaire weight. 

F. Wall-Mounted Luminaire Support:  

1. Attached to a minimum 1/8 inch backing plate attached to wall structural members. 

G. Wiring Method: Install cables in raceways. Conceal raceways and cables. 
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H. Install luminaires level, plumb, and square with finished grade unless otherwise indicated.  

I. Install luminaires at height and aiming angle as indicated on Drawings. 

J. Coordinate layout and installation of luminaires with other construction. 

K. Adjust luminaires that require field adjustment or aiming. Include adjustment of photoelectric 
device to prevent false operation of relay by artificial light sources, favoring a north orientation. 

L. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables" and Section 260533 "Raceways and Boxes for Electrical Systems" for wiring 
connections and wiring methods. 

3.2 CORROSION PREVENTION 

A. Aluminum: Do not use in contact with earth or concrete. When in direct contact with a 
dissimilar metal, protect aluminum by insulating fittings or treatment. 

B. Steel Conduits: Comply with Section 260533 "Raceways and Boxes for Electrical Systems." In 
concrete foundations, wrap conduit with 0.010-inch-thick, pipe-wrapping plastic tape applied 
with a 50 percent overlap. 

3.3 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems." 

3.4 FIELD QUALITY CONTROL 

A. Inspect each installed luminaire for damage. Replace damaged luminaires and components. 

B. Perform the following tests and inspections: 

1. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation. 

2. Verify operation of photoelectric controls. 

C. Illumination Tests: 

1. Measure light intensities at night. Use photometers with calibration referenced to NIST 
standards. Comply with the following IES testing guide(s): 

a. IES LM-5. 
b. IES LM-50. 
c. IES LM-52. 
d. IES LM-64. 
e. IES LM-72. 
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2. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation. 

D. Luminaire will be considered defective if it does not pass tests and inspections. 

E. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results. If adjustments are made to lighting system, retest to demonstrate 
compliance with standards. 

3.5 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain luminaires and photocell 
relays. 
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END OF SECTION 265619 
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SECTION 312000 - EARTH MOVING 

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. Preparing subgrades for slabs-on-grade, walks, pavements, turf and grasses and plants. 

2. Excavating and backfilling for buildings and structures. 

3. Drainage course for concrete slabs-on-grade. 

4. Subbase course for concrete walks pavements. 

5. Subbase course and base course for asphalt paving. 

6. Subsurface drainage backfill for walls and trenches. 

7. Excavating and backfilling trenches for utilities and pits for buried utility structures. 

8. Excavating well hole to accommodate elevator-cylinder assembly. 

B. Related Sections: 

1. Division 01 Section "Construction Progress Documentation Photographic 

Documentation" for recording preexcavation and earth moving progress. 

2. Division 01 Section "Temporary Facilities and Controls" for temporary controls, utilities, 

and support facilities; also for temporary site fencing if not in another Section. 

3. Division 03 Section "Cast-in-Place Concrete" for granular course if placed over vapor 

retarder and beneath the slab-on-grade. 

4. Divisions 21, 22, 23, 26, 27, 28, and 33 Sections for installing underground mechanical 

and electrical utilities and buried mechanical and electrical structures. 

5. Division 31 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling 

topsoil, and removal of above- and below-grade improvements and utilities. 

6. Division 31 Section "Dewatering" for lowering and disposing of ground water during 

construction. 

7. Division 31 Section "Excavation Support and Protection" for shoring, bracing, and sheet 

piling of excavations. 
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8. Division 31 Section "Drilled Concrete Piers and Shafts" for excavation of shafts and 

disposal of surplus excavated material. 

9. Division 32 Section "Turf and Grasses" for finish grading in turf and grass areas, 

including preparing and placing planting soil for turf areas. 

10. Division 32 Section "Plants" for finish grading in planting areas and tree and shrub pit 

excavation and planting. 

11. Division 33 Section "Subdrainage" for drainage of foundations slabs-on-grade walls and 

landscaped areas. 

1.3 UNIT PRICES 

A. Work of this Section is affected by unit prices for earth moving specified in Division 01 

Section "Unit Prices." 

B. Quantity allowances for earth moving are included in Division 01 Section "Allowances." 

C. Rock Measurement:  Volume of rock actually removed, measured in original position, but not 

to exceed the following.  Unit prices for rock excavation include replacement with approved 

materials. 

1. 12 inches outside of concrete forms at footings. 

2. Outside dimensions of concrete walls indicated to be cast against rock without forms or 

exterior waterproofing treatments. 

3. 6 inches beneath bottom of concrete slabs-on-grade. 

1.4 DEFINITIONS 

A. Backfill:  Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to 

support sides of pipe. 

2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Lining Course:  Aggregate layer placed between the bedding course and subbase course or 

final backfill material. 

C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before 

laying pipe. 

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. Borrow 

material shall be GW. 

E. Select Structural Fill:  Aggregate layer supporting the slab-on-grade that also minimizes 

upward capillary flow of pore water. 
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F. Excavation:  Removal of material encountered above subgrade elevations and to lines and 

dimensions indicated. 

1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond 

indicated lines and dimensions as directed by Engineer.  Authorized additional 

excavation and replacement material will be paid for according to Contract provisions for 

unit prices. 

2. Bulk Excavation:  Excavation more than 10 feet in width and more than 30 feet in length. 

3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated 

lines and dimensions without direction by Engineer.  Unauthorized excavation, as well as 

remedial work directed by Engineer, shall be without additional compensation. 

G. Fill:  Soil materials used to raise existing grades. 

H. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and 

boulders of rock material that exceed 1 cu. yd. for bulk excavation or 3/4 cu. yd. for footing, 

trench, and pit excavation that cannot be removed by rock excavating equipment equivalent 

to the following in size and performance ratings, without systematic drilling, ram hammering, 

ripping, or blasting, when permitted: 

1. Excavation of Footings, Trenches, and Pits:  Late-model, track-mounted hydraulic 

excavator; equipped with a 42-inch wide, maximum, short-tip-radius rock bucket; rated at 

not less than 138-hp flywheel power with bucket-curling force of not less than 28,700 lbf 

and stick-crowd force of not less than 18,400 lbf  with extra-long reach boom; measured 

according to SAE J-1179. 

2. Bulk Excavation:  Late-model, track-mounted loader; rated at not less than 230-hp 

flywheel power and developing a minimum of 47,992-lbf  breakout force with a general-

purpose bare bucket; measured according to SAE J-732. 

I. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and 

boulders of rock material 3/4 cu. yd. or more in volume that exceed a standard penetration 

resistance of 100 blows/2 inches  when tested by a geotechnical testing agency, according to 

ASTM D 1586. 

J. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical 

and electrical appurtenances, or other man-made stationary features constructed above or 

below the ground surface. 

K. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix 

asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete 

pavement or a cement concrete or hot-mix asphalt walk. 

L. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill 

immediately below subbase course, select structural fill, bedding course, or topsoil materials. 

M. Drainage Course: Aggregate used for collecting drainage that connects to subsurface drainage 

utility. 
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N. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground 

services within buildings. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of the following manufactured products required: 

1. Geotextiles. 

2. Controlled low-strength material, including design mixture. 

B. Samples for Verification:  For the following products, in sizes indicated below: 

1. Geotextile:  12 by 12 inches  

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified testing agency. 

B. Material Test Reports:  For each on-site and borrow soil material proposed for fill and 

backfill as follows: 

1. Classification according to ASTM D 2487. 

2. Laboratory compaction curve according to ASTM D 1557. 

C. Blasting plan approved by authorities having jurisdiction. 

D. Seismic survey report from seismic survey agency. 

E. Preexcavation Photographs or Videotape:  Show existing conditions of adjoining construction 

and site improvements, including finish surfaces, that might be misconstrued as damage 

caused by earth moving operations.  Submit before earth moving begins. 

1.7 QUALITY ASSURANCE 

A. Blasting:  Comply with applicable requirements in NFPA 495, "Explosive Materials Code," 

and prepare a blasting plan reporting the following: 

1. Types of explosive and sizes of charge to be used in each area of rock removal, types of 

blasting mats, sequence of blasting operations, and procedures that will prevent damage 

to site improvements and structures on Project site and adjacent properties. 

2. Seismographic monitoring during blasting operations. 

B. Seismic Survey Agency:  An independent testing agency, acceptable to authorities having 

jurisdiction, experienced in seismic surveys and blasting procedures to perform the following 

services: 

1. Report types of explosive and sizes of charge to be used in each area of rock removal, 

types of blasting mats, sequence of blasting operations, and procedures that will prevent 

damage to site improvements and structures on Project site and adjacent properties. 
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2. Seismographic monitoring during blasting operations. 

C. Geotechnical Testing Agency Qualifications:  Qualified according to ASTM E 329 and 

ASTM D 3740 for testing indicated. 

D. Preexcavation Conference:  Conduct conference at Project site. 

1.8 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent 

occupied or used facilities during earth moving 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. Improvements on Adjoining Property:  Authority for performing earth moving indicated on 

property adjoining Owner's property will be obtained by Owner before award of Contract. 

1. Do not proceed with work on adjoining property until directed by Engineer. 

C. Utility Locator Service:  Notify "Dig Safe System" for area where Project is located before 

beginning earth moving operations. 

D. Do not commence earth moving operations until temporary erosion- and sedimentation-

control measures, specified in Division 31 Section "Site Clearing," are in place. 

E. Do not commence earth moving operations until plant-protection measures specified in 

Division 01 Section "Temporary Tree and Plant Protection" are in place. 

F. 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. 

G. Do not direct vehicle or equipment exhaust towards protection zones. 

H. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones. 
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PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not 

available from excavations. 

B. Satisfactory Soils:  Soil Classification Groups GW, GP according to ASTM D 2487, or a 

combination of these groups; free of rock or gravel larger than 2 inches in any dimension, 

debris, waste, frozen materials, vegetation, and other deleterious matter. 

C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and 

PT according to ASTM D 2487, or a combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 

optimum moisture content at time of compaction. 

D. Subbase Material:  Crushed stone ASTM D 2940; with at least 90 percent passing a 1-1/2-

inch sieve and not more than 12 percent passing a No. 200 sieve. 

E. Lining Course:  Crushed stone, ASTM D 2940; with at least 95 percent passing a 1-1/2-inch 

sieve and not more than 8 percent passing a No. 200 sieve. 

F. Select Structural Fill:  Crushed stone; ASTM D 2940; with at least 90 percent passing a 1-

1/2-inch sieve and not more than 12 percent passing a No. 200 sieve. 

G. Bedding Course:  Crushed stone; ASTM D 2940; except with 100 percent passing a 2-inch  

sieve and not more than 8 percent passing a No. 200 sieve. 

H. Drainage Course:  Narrowly graded mixture of washed crushed stone; ASTM D 448; coarse-

aggregate grading Size 57; with 100 percent passing a 1-1/2-inch sieve and 0 to 5 percent 

passing a No. 8 sieve. 

I. Sand:  ASTM C 33; fine aggregate. 

J. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state. 

2.2 GEOTEXTILES 

A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for 

subsurface drainage applications, made from polyolefins or polyesters; with elongation 

greater than 50 percent; complying with AASHTO M 288 and the following, measured per 

test methods referenced: 

1. Survivability:  Class 2; AASHTO M 288. 

2. Grab Tensile Strength:  157 lbf ; ASTM D 4632. 

3. Sewn Seam Strength:  142 lbf ; ASTM D 4632. 
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4. Tear Strength:  56 lbf ; ASTM D 4533. 

5. Puncture Strength:  56 lbf; ASTM D 4833. 

6. Apparent Opening Size:  No. 40, No. 60, No. 70 sieve, maximum; ASTM D 4751. 

7. Permittivity:  0.2 per second, minimum; ASTM D 4491. 

8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355. 

B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, 

made from polyolefins or polyesters; with elongation less than 50 percent; complying with 

AASHTO M 288 and the following, measured per test methods referenced: 

1. Survivability:  Class 2; AASHTO M 288. 

2. Grab Tensile Strength:  247 lbf ; ASTM D 4632. 

3. Sewn Seam Strength:  222 lbf ; ASTM D 4632. 

4. Tear Strength:  90 lbf ; ASTM D 4533. 

5. Puncture Strength:  90 lbf ; ASTM D 4833. 

6. Apparent Opening Size:  No. 60 sieve, maximum; ASTM D 4751. 

7. Permittivity:  0.02 per second, minimum; ASTM D 4491. 

8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355. 

2.3 CONTROLLED LOW-STRENGTH MATERIAL 

A. Controlled Low-Strength Material:  Self-compacting, low-density, flowable concrete material 

produced from the following: 

1. Portland Cement:  ASTM C 150, Type II. 

2. Fly Ash:  ASTM C 618, Class C or F. 

3. Normal-Weight Aggregate:  ASTM C 33, 3/8-inch nominal maximum aggregate size. 

4. Foaming Agent:  ASTM C 869. 

5. Water:  ASTM C 94/C 94M. 

6. Air-Entraining Admixture:  ASTM C 260. 

B. Produce low-density, controlled low-strength material with the following physical properties: 

1. As-Cast Unit Weight:  30 to 36 lb/cu. ft. at point of placement, when tested according to 

ASTM C 138/C 138M. 
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2. Compressive Strength:  80 psi, when tested according to ASTM C 495. 

2.4 ACCESSORIES 

A. Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape manufactured for 

marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously 

inscribed with a description of the utility; colored as follows: 

1. Red:  Electric. 

2. Yellow:  Gas, oil, steam, and dangerous materials. 

3. Orange:  Telephone and other communications. 

4. Blue:  Water systems. 

5. Green:  Sewer systems. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 

settlement, lateral movement, undermining, washout, and other hazards created by earth 

moving operations. 

B. Protect and maintain erosion and sedimentation controls during earth moving operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove 

temporary protection before placing subsequent materials. 

3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on prepared 

subgrades, and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 

accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to 

accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches. 

3.3 EXPLOSIVES 

A. Explosives:  Do not use explosives. 

B. Explosives:  Obtain written permission from authorities having jurisdiction before bringing 

explosives to Project site or using explosives on Project site. 

1. Perform blasting without damaging adjacent structures, property, or site improvements. 
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2. Perform blasting without weakening the bearing capacity of rock subgrade and with the 

least-practicable disturbance to rock to remain. 

3.4 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of 

surface and subsurface conditions encountered.  Unclassified excavated materials may 

include rock, soil materials, and obstructions.  No changes in the Contract Sum or the 

Contract Time will be authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials 

and rock, replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent 

construction without exceeding the following dimensions: 

1. 24 inches outside of concrete forms other than at footings. 

 

2.  6 inches outside of minimum required dimensions of concrete cast against grade. 

3.  6 inches beneath bottom of concrete slabs-on-grade. 

4. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe. 

B. Classified Excavation:  Excavate to subgrade elevations.  Material to be excavated will be 

classified as earth and rock.  Do not excavate rock until it has been classified and cross 

sectioned by Engineer.  The Contract Sum will be adjusted for rock excavation according to 

unit prices included in the Contract Documents.  Changes in the Contract Time may be 

authorized for rock excavation. 

1. Earth excavation includes excavating pavements and obstructions visible on surface; 

underground structures, utilities, and other items indicated to be removed; together with 

soil, boulders, and other materials not classified as rock or unauthorized excavation. 

a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not 

classified as rock excavation is earth excavation. 

b. Rock excavation includes removal and disposal of rock.  Remove rock to lines and 

subgrade elevations indicated to permit installation of permanent construction 

without exceeding the following dimensions: 

C. Measurements in subparagraphs below are examples only; revise to suit Project conditions 

and office standards and coordinate with rock measurement for unit prices, if any. 

 

1. 24 inches outside of concrete forms other than at footings. 

2. 12 inches outside of concrete forms at footings. 

3. 6 inches outside of minimum required dimensions of concrete cast against grade. 

4.  6 inches beneath bottom of concrete slabs-on-grade. 
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5. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe. 

3.5 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch.  

If applicable, extend excavations a sufficient distance from structures for placing and 

removing concrete formwork, for installing services and other construction, and for 

inspections. 

1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  

Excavate by hand to final grade just before placing concrete reinforcement.  Trim 

bottoms to required lines and grades to leave solid base to receive other work. 

2. Pile Foundations:  Stop excavations 6 to 12 inches above bottom of pile cap before piles 

are placed.  After piles have been driven, remove loose and displaced material.  Excavate 

to final grade, leaving solid base to receive concrete pile caps. 

3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 

Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or 

minus 1 inch.  Do not disturb bottom of excavations intended as bearing surfaces. 

B. Excavations at Edges of Tree- and Plant-Protection Zones: 

1. Excavate by hand to indicated lines, cross sections, elevations, and subgrades.  Use 

narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop 

exposed roots.  Do not use mechanical equipment that rips, tears, or pulls roots. 

2. Cut and protect roots according to requirements in Division 01 Section "Temporary Tree 

and Plant Protection." 

3.6 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, 

and subgrades. 

3.7 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below 

frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe 

or conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top 

of pipe or conduit unless otherwise indicated. 

1. Clearance:  12 inches each side of pipe or conduit. 

C. Trench Bottoms:  Excavate trenches 12 inches deeper than bottom of pipe and conduit 

elevations to allow for bedding course.  Hand-excavate deeper for bells of pipe. 
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1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding 

bearing material to allow for bedding course. 

D. Trenches in Tree- and Plant-Protection Zones: 

1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades.  Use narrow-

tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed 

roots.  Do not use mechanical equipment that rips, tears, or pulls roots. 

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with 

installation of utilities. 

3. Cut and protect roots according to requirements in Division 01 Section "Temporary Tree 

and Plant Protection." 

3.8 SUBGRADE INSPECTION 

A. Notify Engineer when excavations have reached required subgrade. 

B. If Engineer determines that unsatisfactory soil is present, continue excavation and replace 

with compacted backfill or fill material as directed. 

C. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and 

loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons to identify soft 

pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 

perpendicular to first direction.  Limit vehicle speed to 3 mph. 

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 

determined by Engineer, and replace with compacted backfill or fill as directed. 

D. Authorized additional excavation and replacement material will be paid for according to 

Contract provisions for unit prices. 

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 

construction activities, as directed by Engineer, without additional compensation. 

3.9 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom 

elevation of concrete foundation or footing to excavation bottom, without altering top 

elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi, may be used 

when approved by Engineer. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by 

Engineer. 

3.10 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  

Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 



   

EARTH MOVING           312000- 12 

  

1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of 

remaining trees. 

3.11 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 

waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 

3. Testing and inspecting underground utilities. 

4. Removing concrete formwork. 

5. Removing trash and debris. 

6. Removing temporary shoring and bracing, and sheeting. 

7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.12 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding 

course to provide continuous support for bells, joints, and barrels of pipes and for joints, 

fittings, and bodies of conduits. 

C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches of 

bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  

Concrete is specified in Division 03 Section "Cast-in-Place Concrete." 

D. Backfill voids with satisfactory soil while removing shoring and bracing. 

E. Place and compact initial backfill of subbase and lining material, free of particles larger than 

1 inch in any dimension, to a height of 12 inches over the pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both 

sides and along the full length of piping or conduit to avoid damage or displacement of 

piping or conduit.  Coordinate backfilling with utilities testing. 

F. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

G. Controlled Low-Strength Material:  Place final backfill of controlled low-strength material to 

final subgrade elevation. 

H. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches 

below subgrade under pavements and slabs. 
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3.13 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 

material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 

2. Under walks and pavements, use satisfactory soil material. 

3. Under steps and ramps, use engineered fill. 

4. Under building slabs, use engineered fill. 

5. Under footings and foundations, use engineered fill. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.14 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 

compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 

frost or ice. 

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that 

exceeds optimum moisture content by 2 percent and is too wet to compact to specified 

dry unit weight. 

3.15 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for 

material compacted by heavy compaction equipment, and not more than 4 inches in loose 

depth for material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, 

and uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry unit 

weight according to ASTM D 1557: 

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 

inches of existing subgrade and each layer of backfill or fill soil material at 95 percent. 

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each 

layer of backfill or fill soil material at 95 percent. 

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and 

compact each layer of backfill or fill soil material at 85 percent. 
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4. For utility trenches, compact each layer of initial and final backfill soil material at 90 

percent. 

3.16 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  

Comply with compaction requirements and grade to cross sections, lines, and elevations 

indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 

2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances. 

B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent 

ponding.  Finish subgrades to required elevations within the following tolerances: 

1. Turf or Unpaved Areas:  Plus or minus 1 inch. 

2. Walks:  Plus or minus 1 inch. 

3. Pavements:  Plus or minus 1/2 inch. 

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested with a 

10-foot straightedge. 

3.17 SUBSURFACE DRAINAGE 

A. Subdrainage Pipe:  Specified in Division 33 Section "Subdrainage." 

B. Drainage Backfill:  Place and compact lining and bedding material over subsurface drain, in 

width indicated, to within 12 inches of final subgrade, in compacted layers 8 inches thick.   

1. Compact each material layer to 90 percent of maximum dry unit weight according to 

ASTM D 698 with a minimum of two passes of a plate-type vibratory compactor. 

3.18 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 

A. Place subbase course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place subbase course under pavements and walks as follows: 

1. Place base course material over subbase course under hot-mix asphalt pavement. 

2. Shape subbase course to required crown elevations and cross-slope grades. 

3. Place subbase course 8 inches or less in compacted thickness in a single layer. 

4. Compact subbase course at optimum moisture content to required grades, lines, cross 

sections, and thickness to not less than 95 percent of maximum dry unit weight according 

to ASTM D 1557. 
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C. Pavement Shoulders:  Place shoulders along edges of subbase course to prevent lateral 

movement.  Construct shoulders, at least 12 inches wide, of satisfactory soil materials and 

compact simultaneously with each subbase layer to not less than 95 percent of maximum dry 

unit weight according to ASTM D 1557. 

3.19 FIELD QUALITY CONTROL 

A. Special Inspections:  Contractor will engage a qualified special inspector to perform the 

following special inspections: 

1. Determine prior to placement of fill that site has been prepared in compliance with 

requirements. 

2. Determine that fill material and maximum lift thickness comply with requirements. 

3. Determine, at the required frequency, that in-place density of compacted fill complies 

with requirements. 

B. Testing Agency:  Contractor will engage a qualified geotechnical engineering testing agency 

to perform tests and inspections. 

C. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed 

with subsequent earth moving only after test results for previously completed work comply 

with requirements. 

D. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be 

performed to verify design bearing capacities.  Subsequent verification and approval of other 

footing subgrades may be based on a visual comparison of subgrade with tested subgrade 

when approved by Engineer. 

E. Testing agency will test compaction of soils in place according to ASTM D 1556, 

ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at 

the following locations and frequencies: 

1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and backfill 

layer, at least one test for every 2000 sq. ft. or less of paved area or building slab, but in 

no case fewer than three tests. 

2. Foundation Wall Backfill:  At each compacted backfill layer, at least one test for every 

100 feet or less of wall length, but no fewer than two tests. 

3. Trench Backfill:  At each compacted initial and final backfill layer, at least one test for 

every 150 feet or less of trench length, but no fewer than two tests. 

F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 

compaction specified, scarify and moisten or aerate, or remove and replace soil materials to 

depth required; recompact and retest until specified compaction is obtained. 
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3.20 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  

Keep free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 

surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 

construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Engineer; reshape and 

recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 

backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 

and eliminate evidence of restoration to greatest extent possible. 

3.21 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and 

debris, and legally dispose of them off Owner's property. 

B. Transport surplus satisfactory soil to designated storage areas on Owner's property.  Stockpile 

or spread soil as directed by Engineer. 

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally 

dispose of them off Owner's property. 

END OF SECTION 
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SECTION 312319 - DEWATERING 

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 construction dewatering. 

B. Related Sections: 

1. Division 01 Section "Construction Progress Documentation" for recording preexisting 

conditions and dewatering system progress. 

2. Division 31 Section "Earth Moving" for excavating, backfilling, site grading, and for site 

utilities. 

3. Division 31 Section "Excavation Support and Protection" for shoring, bracing, and sheet 

piling of excavations. 

4. Division 33 Section "Subdrainage" for permanent foundation wall, underfloor, and 

footing drainage. 

1.3 PERFORMANCE REQUIREMENTS 

A. Dewatering Performance:  Design, furnish, install, test, operate, monitor, and maintain 

dewatering system of sufficient scope, size, and capacity to control hydrostatic pressures and to 

lower, control, remove, and dispose of ground water and permit excavation and construction to 

proceed on dry, stable subgrades. 

 

1. Continuously monitor and maintain dewatering operations to ensure erosion control, 

stability of excavations and constructed slopes, that excavation does not flood, and that 

damage to subgrades and permanent structures is prevented. 

2. Prevent surface water from entering excavations by grading, dikes, or other means. 

3. Accomplish dewatering without damaging existing buildings, structures, and site 

improvements adjacent to excavation. 

4. Remove dewatering system when no longer required for construction. 

1.4 ACTION SUBMITTALS 

A. Shop Drawings:  For dewatering system.  Show arrangement, locations, and details of wells and 

well points; locations of risers, headers, filters, pumps, power units, and discharge lines; and 

means of discharge, control of sediment, and disposal of water. 
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1. Include a written plan for dewatering operations including control procedures to be 

adopted if dewatering problems arise. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer and professional engineer. 

B. Field quality-control reports. 

C. Other Informational Submittals: 

1. Videotape:  Show existing conditions of adjoining construction and site improvements 

that might be misconstrued as damage caused by dewatering operations. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer that has specialized in design of dewatering 
systems and dewatering work. 

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

beginning dewatering.  Comply with hauling and disposal regulations of authorities having 

jurisdiction. 

C. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to dewatering including, but not limited to, the 

following: 

a. Inspection and discussion of condition of site to be dewatered including 

coordination with temporary erosion control measures and temporary controls and 

protections. 

b. Geotechnical report. 

c. Proposed site clearing and excavations. 

d. Existing utilities and subsurface conditions. 

e. Coordination for interruption, shutoff, capping, and continuation of utility services. 

f. Construction schedule.  Verify availability of Installer's personnel, equipment, and 

facilities needed to make progress and avoid delays. 

g. Testing and monitoring of dewatering system. 

1.7 PROJECT CONDITIONS 

A. Interruption of Existing Utilities:  Do not interrupt any utility serving facilities occupied by 

Owner or others unless permitted under the following conditions and then only after arranging 

to provide temporary utility according to requirements indicated: 

1. Notify Owner no fewer than two (2) days in advance of proposed interruption of utility. 

2. Do not proceed with interruption of utility without Owner's written permission. 
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B. Project-Site Information:  A geotechnical report has been prepared for this Project and is 

available for information only.  The opinions expressed in this report are those of geotechnical 

engineer and represent interpretations of subsoil conditions, tests, and results of analyses 

conducted by geotechnical engineer.  Owner will not be responsible for interpretations or 

conclusions drawn from this data. 

1. Make additional test borings and conduct other exploratory operations necessary for 

dewatering. 

2. The geotechnical report is included elsewhere in the Project Manual. 

C. Survey Work:  Engage a qualified land surveyor or professional engineer to survey adjacent 

existing buildings, structures, and site improvements, establishing exact elevations at fixed 

points to act as benchmarks.  Clearly identify benchmarks and record existing elevations. 

1. During dewatering, regularly resurvey benchmarks, maintaining an accurate log of 

surveyed elevations for comparison with original elevations.  Promptly notify Engineer if 

changes in elevations occur or if cracks, sags, or other damage is evident in adjacent 

construction. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 

settlement, lateral movement, undermining, washout, and other hazards created by dewatering 

operations. 

1. Prevent surface water and subsurface or ground water from entering excavations, from 

ponding on prepared subgrades, and from flooding site and surrounding area. 

2. Protect subgrades and foundation soils from softening and damage by rain or water 

accumulation. 

B. Install dewatering system to ensure minimum interference with roads, streets, walks, and other 

adjacent occupied and used facilities. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 

without permission from Owner and authorities having jurisdiction.  Provide alternate 

routes around closed or obstructed traffic ways if required by authorities having 

jurisdiction. 

C. Provide temporary grading to facilitate dewatering and control of surface water. 

D. Monitor dewatering systems continuously. 

E. Promptly repair damages to adjacent facilities caused by dewatering. 
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F. Protect and maintain temporary erosion and sedimentation controls, which are specified in 

Division 01 Section "Temporary Facilities and Controls" during dewatering operations. 

3.2 INSTALLATION 

A. Provide an adequate system to lower and control ground water to permit excavation, 

construction of structures, and placement of fill materials on dry subgrades.  Install sufficient 

dewatering equipment to drain water-bearing strata above and below bottom of foundations, 

drains, sewers, and other excavations. 

1. Do not permit open-sump pumping that leads to loss of fines, soil piping, subgrade 

softening, and slope instability. 

B. Reduce hydrostatic head in water-bearing strata below subgrade elevations of foundations, 

drains, sewers, and other excavations. 

C. Dispose of water removed by dewatering in a manner that avoids endangering public health, 

property, and portions of work under construction or completed.  Dispose of water and sediment 

in a manner that avoids inconvenience to others.  Provide sumps, sedimentation tanks, and other 

flow-control devices as required by authorities having jurisdiction. 

D. Provide standby equipment on site, installed and available for immediate operation, to maintain 

dewatering on continuous basis if any part of system becomes inadequate or fails.  If dewatering 

requirements are not satisfied due to inadequacy or failure of dewatering system, restore 

damaged structures and foundation soils at no additional expense to Owner. 

E. Damages:  Promptly repair damages to adjacent facilities caused by dewatering operations. 

3.3 FIELD QUALITY CONTROL 

A. Observation Wells:  Provide, take measurements, and maintain at least the minimum number of 

observation wells or piezometers indicated; additional observation wells may be required by 

authorities having jurisdiction. 

1. Observe and record daily elevation of ground water levels in observation wells. 

2. Repair or replace, within 24 hours, observation wells that become inactive, damaged, or 

destroyed.  In areas where observation wells are not functioning properly, suspend 

construction activities until reliable observations can be made.  Add or remove water 

from observation-well risers to demonstrate that observation wells are functioning 

properly. 

B. Provide continual observation to ensure that subsurface soils are not being removed by the 

dewatering operation. 

END OF SECTION 312319 
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SECTION 315000 - EXCAVATION SUPPORT AND PROTECTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section includes temporary excavation support and protection systems. 

B. Related Sections: 

1. Division 01 Section "Construction Progress Documentation" for recording preexisting 

conditions and excavation support and protection system progress. 

2. Division 01 Section "Temporary Facilities and Controls" for temporary utilities and 

support facilities. 

3. Division 31 Section "Dewatering" for dewatering system for excavations. 

1.3 PERFORMANCE REQUIREMENTS 

A. Install excavation support and protection systems without damaging existing buildings, 

structures, and site improvements adjacent to excavation. 

1.4 ACTION SUBMITTALS 

A. Shop Drawings:  For excavation support and protection system. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified professional engineer. 

B. Other Informational Submittals: 

1. Videotape:  Show existing conditions of adjacent construction and site improvements that 

might be misconstrued as damage caused by the absence of, the installation of, or the 

performance of excavation support and protection systems.  Submit before Work begins. 

2. Record Drawings:  Identifying and locating capped utilities and other subsurface 

structural, electrical, or mechanical conditions. 

1.6 QUALITY ASSURANCE 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to excavation support and protection system 

including, but not limited to, the following: 
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a. Geotechnical report. 

b. Existing utilities and subsurface conditions. 

c. Proposed excavations. 

d. Proposed equipment. 

e. Monitoring of excavation support and protection system. 

f. Working area location and stability. 

g. Abandonment or removal of excavation support and protection system. 

1.7 PROJECT CONDITIONS 

A. Interruption of Existing Utilities:  Do not interrupt any utility serving facilities occupied by 

Owner or others unless permitted under the following conditions and then only after 

arranging to provide temporary utility according to requirements indicated: 

1. Notify Owner no fewer than two (2) days in advance of proposed interruption of utility. 

2. Do not proceed with interruption of utility without Owner's written permission. 

B. Project-Site Information:  A geotechnical report has been prepared for this Project and is 

available for information only.  The opinions expressed in this report are those of 

geotechnical engineer and represent interpretations of subsoil conditions, tests, and results of 

analyses conducted by geotechnical engineer.  Owner will not be responsible for 

interpretations or conclusions drawn from the data. 

 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Provide materials that are either new or in serviceable condition. 

B. Structural Steel:  ASTM A 36/A 36M, ASTM A 690/A 690M, or ASTM A 992/A 992M. 

C. Wood Lagging:  Lumber, mixed hardwood, nominal rough thickness of 3 inches. 

D. Cast-in-Place Concrete:  ACI 301, of compressive strength required for application. 

E. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 

settlement, lateral movement, undermining, washout, and other hazards that could develop 

during excavation support and protection system operations. 

1. Shore, support, and protect utilities encountered. 

B. Install excavation support and protection systems to ensure minimum interference with roads, 

streets, walks, and other adjacent occupied and used facilities. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 

without permission from Owner and authorities having jurisdiction.  Provide alternate 

routes around closed or obstructed traffic ways if required by authorities having 

jurisdiction. 

C. Locate excavation support and protection systems clear of permanent construction so that 

forming and finishing of concrete surfaces are not impeded. 

D. Monitor excavation support and protection systems daily during excavation progress and for 

as long as excavation remains open.  Promptly correct bulges, breakage, or other evidence of 

movement to ensure that excavation support and protection systems remain stable. 

E. Promptly repair damages to adjacent facilities caused by installing excavation support and 

protection systems. 

3.2 BRACING 

A. Bracing:  Locate bracing to clear columns, floor framing construction, and other permanent 

work.  If necessary to move brace, install new bracing before removing original brace. 

1. Do not place bracing where it will be cast into or included in permanent concrete work 

unless otherwise approved by Architect. 

2. Install internal bracing, if required, to prevent spreading or distortion of braced frames. 

3. Maintain bracing until structural elements are supported by other bracing or until 

permanent construction is able to withstand lateral earth and hydrostatic pressures. 

3.3 REMOVAL AND REPAIRS 

A. Remove excavation support and protection systems when construction has progressed 

sufficiently to support excavation and bear soil and hydrostatic pressures.  Remove in stages 

to avoid disturbing underlying soils or damaging structures, pavements, facilities, and 

utilities. 

1. Remove excavation support and protection systems to a minimum depth of 48 inches 

below overlaying construction and abandon remainder. 
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2. Fill voids immediately with approved backfill compacted to density specified in 

Division 31 Section "Earth Moving." 

3. Repair or replace, as approved by Engineer, adjacent work damaged or displaced by 

removing excavation support and protection systems. 

B. Leave excavation support and protection systems permanently in place. 

END OF SECTION 
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SECTION 321216 - ASPHALT PAVING 

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. Cold milling of existing hot-mix asphalt pavement. 

2. Hot-mix asphalt patching. 

3. Hot-mix asphalt paving. 

4. Hot-mix asphalt paving overlay. 

5. Asphalt surface treatments. 

6. Pavement-marking paint. 

B. Related Sections: 

1. Division 02 Section "Structure Demolition" for demolition, removal, and recycling of 

existing asphalt pavements, and for geotextiles that are not embedded within courses of 

asphalt paving. 

2. Division 31 Section "Earth Moving" for aggregate subbase and base courses and for 

aggregate pavement shoulders. 

3. Division 32 Sections for other paving installed as part of crosswalks in asphalt pavement 

areas. 

4. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants and fillers at 

paving terminations. 

5. Division 32 Section "Unit Paving" for bituminous setting bed for pavers. 

1.3 UNIT PRICES 

1.4 DEFINITION 

A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include technical data and tested physical 

and performance properties. 
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1. Job-Mix Designs:  Certification, by authorities having jurisdiction, of approval of each 

job mix proposed for the Work. 

2. Job-Mix Designs:  For each job mix proposed for the Work. 

B. Shop Drawings:  Indicate pavement markings, lane separations, and defined parking spaces.  

Indicate, with international symbol of accessibility, spaces allocated for people with 

disabilities. 

1.6 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For each paving material, from manufacturer. 

B. Material Test Reports:  For each paving material. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved by 

authorities having jurisdiction or the DOT of state in which Project is located. 

B. Installer Qualifications:  Imprinted-asphalt manufacturer's authorized installer who is trained 

and approved for installation of imprinted asphalt required for this Project. 

C. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated. 

D. Regulatory Requirements:  Comply with materials, workmanship, and other applicable 

requirements of New York State DOT for asphalt paving work. 

1. Measurement and payment provisions and safety program submittals included in standard 

specifications do not apply to this Section. 

E. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to hot-mix asphalt paving including, but not 

limited to, the following: 

a. Review proposed sources of paving materials, including capabilities and location of 

plant that will manufacture hot-mix asphalt. 

b. Review condition of subgrade and preparatory work. 

c. Review requirements for protecting paving work, including restriction of traffic 

during installation period and for remainder of construction period. 

d. Review and finalize construction schedule and verify availability of materials, 

Installer's personnel, equipment, and facilities needed to make progress and avoid 

delays. 
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1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pavement-marking materials to Project site in original packages with seals unbroken 

and bearing manufacturer's labels containing brand name and type of material, date of 

manufacture, and directions for storage. 

B. Store pavement-marking materials in a clean, dry, protected location within temperature 

range required by manufacturer.  Protect stored materials from direct sunlight. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively 

damp, if rain is imminent or expected before time required for adequate cure, or if the 

following conditions are not met: 

1. Prime Coat:  Minimum surface temperature of 40 deg F. 

2. Tack Coat:  Minimum surface temperature of 40 deg F. 

3. Slurry Coat:  Comply with weather limitations in ASTM D 3910. 

4. Asphalt Base Course:  Minimum surface temperature of 40 deg F and rising at time of 

placement. 

5. Asphalt Surface Course:  Minimum surface temperature of 40 deg F at time of placement. 

B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at 

a minimum ambient or surface temperature of 40 deg F for water-based materials, and not 

exceeding 95 deg F. 

PART 2 - PRODUCTS 

2.1 AGGREGATES 

A. General:  Use materials and gradations that have performed satisfactorily in previous 

installations. 

B. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or cured, 

crushed blast-furnace slag. 

C. Fine Aggregate:  ASTM D 1073, sharp-edged natural sand or sand prepared from stone, 

gravel, cured blast-furnace slag, or combinations thereof. 

1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total 

aggregate mass. 

D. Mineral Filler:  ASTM D 242, rock or slag dust, hydraulic cement, or other inert material. 

2.2 ASPHALT MATERIALS 

A. Asphalt Binder:  AASHTO M 320 or AASHTO MP 1a, PG 64-22. 
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B. Asphalt Cement:  ASTM D 3381 for viscosity-graded material. 

C. Prime Coat:  ASTM D 2027, medium-curing cutback asphalt, MC-30 or MC-70. 

D. Tack Coat:  ASTM D 977 emulsified asphalt; slow setting, diluted in water, of suitable grade 

and consistency for application. 

E. Water:  Potable. 

2.3 AUXILIARY MATERIALS 

A. Herbicide:  Commercial chemical for weed control, registered by the EPA.  Provide in 

granular, liquid, or wettable powder form. 

B. Joint Sealant:  ASTM D 6690 Type I, hot-applied, single-component, polymer-modified 

bituminous sealant. 

C. Pavement-Marking Paint:  Alkyd-resin type, lead and chromate free, ready mixed, complying 

with AASHTO M 248, Type N; colors complying with FS TT-P-1952. 

1. Color:  As indicated. 

D. Glass Beads:  AASHTO M 247, Type 1. 

PART 3 - EXECUTION 

3.1 COLD MILLING 

A. Clean existing pavement surface of loose and deleterious material immediately before cold 

milling.  Remove existing asphalt pavement by cold milling to grades and cross sections 

indicated. 

1. Mill to a depth of 2 inches. 

2. Mill to a uniform finished surface free of excessive gouges, grooves, and ridges. 

3. Control rate of milling to prevent tearing of existing asphalt course. 

4. Repair or replace curbs, manholes, and other construction damaged during cold milling. 

5. Excavate and trim unbound-aggregate base course, if encountered, and keep material 

separate from milled hot-mix asphalt. 

6. Transport milled hot-mix asphalt to asphalt recycling facility. 

7. Keep milled pavement surface free of loose material and dust. 

3.2 PATCHING 

A. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement 

section to sound base.  Excavate rectangular or trapezoidal patches, extending 12 inches into 

adjacent sound pavement, unless otherwise indicated.  Cut excavation faces vertically.  



    

ASPHALT PAVING           321216- 5 

 

Remove excavated material.  Recompact existing unbound-aggregate base course to form 

new subgrade. 

B. Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, hot-mix 

asphalt paving at a rate of 0.05 to 0.15 gal./sq. yd.. 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 

2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  

Remove spillages and clean affected surfaces. 

C. Patching:  Fill excavated pavements with hot-mix asphalt base mix for full thickness of patch 

and, while still hot, compact flush with adjacent surface. 

D. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while still 

hot, compact.  Cover asphalt base course with compacted, hot-mix surface layer finished 

flush with adjacent surfaces. 

3.3 REPAIRS 

A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt surface 

course to level sags and fill depressions deeper than 1 inch in existing pavements. 

1. Install leveling wedges in compacted lifts not exceeding 3 inches thick. 

B. Crack and Joint Filling:  Remove existing joint filler material from cracks or joints to a depth 

of 1/4 inch. 

1. Clean cracks and joints in existing hot-mix asphalt pavement. 

2. Use emulsified-asphalt slurry to seal cracks and joints less than 1/4 inch wide.  Fill flush 

with surface of existing pavement and remove excess. 

3. Use hot-applied joint sealant to seal cracks and joints more than 1/4 inch wide.  Fill flush 

with surface of existing pavement and remove excess. 

3.4 SURFACE PREPARATION 

A. General:  Immediately before placing asphalt materials, remove loose and deleterious 

material from substrate surfaces.  Ensure that prepared subgrade is ready to receive paving. 

B. Herbicide Treatment:  Apply herbicide according to manufacturer's recommended rates and 

written application instructions.  Apply to dry, prepared subgrade or surface of compacted-

aggregate base before applying paving materials. 

1. Mix herbicide with prime coat if formulated by manufacturer for that purpose. 

C. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. 

yd. 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
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2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  

Remove spillages and clean affected surfaces. 

3.5 HOT-MIX ASPHALT PLACING 

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place 

asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation 

of mix.  Place each course to required grade, cross section, and thickness when compacted. 

1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated. 

2. Place hot-mix asphalt surface course in single lift. 

3. Spread mix at minimum temperature of 250 deg F. 

4. Begin applying mix along centerline of crown for crowned sections and on high side of 

one-way slopes unless otherwise indicated. 

5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and 

tears in asphalt-paving mat. 

B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a 

lesser width are required. 

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to 

overlap previous strips.  Complete a section of asphalt base course before placing asphalt 

surface course. 

C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools 

to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to 

prevent segregation of mix; use suitable hand tools to smooth surface. 

3.6 JOINTS 

A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct 

joints free of depressions, with same texture and smoothness as other sections of hot-mix 

asphalt course. 

1. Clean contact surfaces and apply tack coat to joints. 

2. Offset longitudinal joints, in successive courses, a minimum of 6 inches. 

3. Offset transverse joints, in successive courses, a minimum of 24 inches. 

4. Construct transverse joints at each point where paver ends a day's work and resumes 

work at a subsequent time.   

5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive 

displacement. 

6. Compact asphalt at joints to a density within 2 percent of specified course density. 
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3.7 COMPACTION 

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without 

excessive displacement.  Compact hot-mix paving with hot, hand tampers or with vibratory-

plate compactors in areas inaccessible to rollers. 

1. Complete compaction before mix temperature cools to 185 deg F. 

B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints 

and outside edge.  Examine surface immediately after breakdown rolling for indicated crown, 

grade, and smoothness.  Correct laydown and rolling operations to comply with requirements. 

C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while 

hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-

mix asphalt course has been uniformly compacted to the following density: 

1. Average Density:  96 percent of reference laboratory density according to ASTM D 6927, 

but not less than 94 percent nor greater than 100 percent. 

2. Average Density:  92 percent of reference maximum theoretical density according to 

ASTM D 2041, but not less than 90 percent nor greater than 96 percent. 

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is 

still warm. 

E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to 

proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly. 

F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and 

replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface 

smoothness. 

G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled 

and hardened. 

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 

marked. 

3.8 INSTALLATION TOLERANCES 

A. Pavement Thickness:  Compact each course to produce the thickness indicated within the 

following tolerances: 

1. Base Course:  Plus or minus 1/2 inch. 

2. Surface Course:  Plus 1/4 inch, no minus. 

B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness 

within the following tolerances as determined by using a 10-foot straightedge applied 

transversely or longitudinally to paved areas: 

1. Base Course:  1/4 inch. 
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2. Surface Course:  1/8 inch. 

3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  

Maximum allowable variance from template is 1/4 inch. 

3.9 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified 

with Engineer 

B. Allow paving to age for 30 days before starting pavement marking. 

C. Sweep and clean surface to eliminate loose material and dust. 

D. Apply paint with mechanical equipment to produce pavement markings, of dimensions 

indicated, with uniform, straight edges.  Apply at manufacturer's recommended rates to 

provide a minimum wet film thickness of 15 mils. 

1. Broadcast glass beads uniformly into wet pavement markings at a rate of 6 lb/gal.. 

3.10 FIELD QUALITY CONTROL 

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

B. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined 

according to ASTM D 3549. 

C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for 

compliance with smoothness tolerances. 

D. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures and 

compacted pavement according to ASTM D 979. 

1. Reference maximum theoretical density will be determined by averaging results from 

four samples of hot-mix asphalt-paving mixture delivered daily to site, prepared 

according to ASTM D 2041, and compacted according to job-mix specifications. 

2. In-place density of compacted pavement will be determined by testing core samples 

according to ASTM D 1188 or ASTM D 2726. 

a. One core sample will be taken for every 1000 sq. yd. or less of installed pavement, 

with no fewer than 3 cores taken. 

b. Field density of in-place compacted pavement may also be determined by nuclear 

method according to ASTM D 2950 and correlated with ASTM D 1188 or 

ASTM D 2726. 

E. Replace and compact hot-mix asphalt where core tests were taken. 

F. Remove and replace or install additional hot-mix asphalt where test results or measurements 

indicate that it does not comply with specified requirements. 
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3.11 DISPOSAL 

A. Except for material indicated to be recycled, remove excavated materials from Project site 

and legally dispose of them in an EPA-approved landfill. 

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

END OF SECTION 
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SECTION 329200 - TURF AND GRASSES 

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. Seeding. 

2. Hydroseeding. 

3. Sodding. 

4. Erosion-control material(s). 

B. Related Sections: 

1. Division 31 Section "Site Clearing" for topsoil stripping and stockpiling. 

2. Division 31 Section "Earth Moving" for excavation, filling and backfilling, and rough 

grading. 

3. Division 33 Section "Subdrainage" for subsurface drainage. 

1.3 DEFINITIONS 

A. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, 

twigs, and detritus. 

B. Finish Grade:  Elevation of finished surface of planting soil. 

C. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or 

sand with stabilized organic soil amendments to produce topsoil or planting soil. 

D. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or 

mitigating a pest.  This includes insecticides, miticides, herbicides, fungicides, rodenticides, 

and molluscicides.  It also includes substances or mixtures intended for use as a plant 

regulator, defoliant, or desiccant. 

E. Pests:  Living organisms that occur where they are not desired or that cause damage to plants, 

animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents 

(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses. 

F. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface 

soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and 

perhaps fertilizers to produce a soil mixture best for plant growth. 
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G. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or top 

surface of a fill or backfill before planting soil is placed. 

H. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of 

organic matter and soil organisms. 

I. 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. 

1.4 ACTION SUBMITTALS 

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

1.5 INFORMATIONAL SUBMITTALS 

A. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or mixture 

stating the botanical and common name, percentage by weight of each species and variety, 

and percentage of purity, germination, and weed seed.  Include the year of production and 

date of packaging. 

B. Qualification Data:  For qualified landscape Installer. 

C. Product Certificates:  For soil amendments and fertilizers, from manufacturer. 

D. Material Test Reports:  For existing native surface topsoil and imported or manufactured 

topsoil. 

1.6 QUALITY ASSURANCE 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Seed and Other Packaged Materials:  Deliver packaged materials in original, unopened 

containers showing weight, certified analysis, name and address of manufacturer, and 

indication of conformance with state and federal laws, as applicable. 

B. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, 

or on existing turf areas or plants. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, 

discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, 

water conveyance systems, or walkways. 

3. Accompany each delivery of bulk fertilizers and soil amendments with appropriate 

certificates. 

1.8 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with planting only when existing and forecasted weather 

conditions permit planting to be performed when beneficial and optimum results may be 
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obtained.  Apply products during favorable weather conditions according to manufacturer's 

written instructions. 

1.9 MAINTENANCE SERVICE 

A. Initial Turf Maintenance Service:  Provide full maintenance by skilled employees of 

landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after 

each area is planted and continue until acceptable turf is established but for not less than the 

following periods: 

1. Seeded Turf:  60 days from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SEED 

A. Seed Species:  State-certified seed of grass species as follows: 

B. Seed Species:  Seed of grass species as follows, with not less than 95 percent germination, 

not less than 85 percent pure seed, and not more than 0.5 percent weed seed: 

1. Full Sun:  Bermudagrass (Cynodon dactylon). 

2. Full Sun:  Kentucky bluegrass (Poa pratensis), a minimum of three cultivars. 

3. Sun and Partial Shade:  Proportioned by weight as follows: 

a. 50 percent Kentucky bluegrass (Poa pratensis). 

b. 30 percent chewings red fescue (Festuca rubra variety). 

c. 10 percent perennial ryegrass (Lolium perenne). 

d. 10 percent redtop (Agrostis alba). 

4. Shade:  Proportioned by weight as follows: 

a. 50 percent chewings red fescue (Festuca rubra variety). 

b. 35 percent rough bluegrass (Poa trivialis). 

c. 15 percent redtop (Agrostis alba). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to be planted for compliance with requirements and other conditions affecting 

performance. 

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, 

concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, 
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paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within 

a planting area. 

2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions. 

3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil 

moisture until the moisture content reaches acceptable levels to attain the required results. 

4. Uniformly moisten excessively dry soil that is not workable and which is too dusty. 

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

C. If contamination by foreign or deleterious material or liquid is present in soil within a 

planting area, remove the soil and contamination as directed by Architect and replace with 

new planting soil. 

3.2 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and 

plantings from damage caused by planting operations. 

1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray. 

2. Protect grade stakes set by others until directed to remove them. 

B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of 

soil-bearing water runoff or airborne dust to adjacent properties and walkways. 

3.3 TURF AREA PREPARATION 

A. Limit turf subgrade preparation to areas to be planted. 

B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 4 inches .  Remove 

stones larger than 1 inch in any dimension and sticks, roots, rubbish, and other extraneous 

matter and legally dispose of them off Owner's property. 

C. Unchanged Subgrades:  If turf is to be planted in areas unaltered or undisturbed by 

excavating, grading, or surface-soil stripping operations, prepare surface soil as follows: 

1. Remove existing grass, vegetation, and turf.  Do not mix into surface soil. 

2. Loosen surface soil to a depth of at least 6 inches.  Apply soil amendments and fertilizers 

according to planting soil mix proportions and mix thoroughly into top 4 inches of soil.  

Till soil to a homogeneous mixture of fine texture. 

a. Apply superphosphate fertilizer directly to surface soil before loosening. 

3. Remove stones larger than 1 inch in any dimension and sticks, roots, trash, and other 

extraneous matter. 

4. Legally dispose of waste material, including grass, vegetation, and turf, off Owner's 

property. 
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D. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, 

uniformly fine texture.  Grade to within plus or minus 1/2 inch of finish elevation.  Roll and 

rake, remove ridges, and fill depressions to meet finish grades.  Limit finish grading to areas 

that can be planted in the immediate future. 

E. Moisten prepared area before planting if soil is dry.  Water thoroughly and allow surface to 

dry before planting.  Do not create muddy soil. 

F. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if 

eroded or otherwise disturbed after finish grading. 

3.4 PREPARATION FOR EROSION-CONTROL MATERIALS 

A. Prepare area as specified in "Turf Area Preparation" Article. 

B. For erosion-control mats, install planting soil in two lifts, with second lift equal to thickness 

of erosion-control mats.  Install erosion-control mat and fasten as recommended by material 

manufacturer. 

C. Fill cells of erosion-control mat with planting soil and compact before planting. 

D. For erosion-control blanket or mesh, install from top of slope, working downward, and as 

recommended by material manufacturer for site conditions.  Fasten as recommended by 

material manufacturer. 

E. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow surface 

to dry before planting.  Do not create muddy soil. 

3.5 HYDROSEEDING 

A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using equipment 

specifically designed for hydroseed application.  Continue mixing until uniformly blended 

into homogeneous slurry suitable for hydraulic application. 

1. Mix slurry with fiber-mulch manufacturer's recommended tackifier. 

3.6 SATISFACTORY TURF 

A. Turf installations shall meet the following criteria as determined by Architect: 

1. Satisfactory Seeded Turf:  At end of maintenance period, a healthy, uniform, close stand 

of grass has been established, free of weeds and surface irregularities, with coverage 

exceeding 90 percent over any 10 sq. ft. and bare spots not exceeding 5 by 5 inches. 

B. Use specified materials to reestablish turf that does not comply with requirements and 

continue maintenance until turf is satisfactory. 

3.7 PESTICIDE APPLICATION 

A. Apply pesticides and other chemical products and biological control agents in accordance 

with requirements of authorities having jurisdiction and manufacturer's written 
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recommendations.  Coordinate applications with Owner's operations and others in proximity 

to the Work.  Notify Owner before each application is performed. 

B. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat 

already-germinated weeds and in accordance with manufacturer's written recommendations. 

3.8 CLEANUP AND PROTECTION 

A. Promptly remove soil and debris created by turf work from paved areas.  Clean wheels of 

vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas. 

B. Erect temporary fencing or barricades and warning signs as required to protect newly planted 

areas from traffic.  Maintain fencing and barricades throughout initial maintenance period and 

remove after plantings are established. 

C. Remove nondegradable erosion-control measures after grass establishment period. 

END OF SECTION 
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SECTION 334100 - STORM UTILITY DRAINAGE PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section Includes: 

1. Pipe and fittings. 

2. Manholes. 

3. Channel drainage systems. 

4. Catch basins. 

1.3 DEFINITIONS 

A. FRP:  Fiberglass-reinforced plastic. 

1.4 ACTION SUBMITTALS 

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

B. Shop Drawings: 

1. Manholes:  Include plans, elevations, sections, details, frames, and covers. 

2. Catch basins, stormwater inlets and dry wells.  Include plans, elevations, sections, details, 

frames, covers, and grates. 

3. Stormwater Detention Structures:  Include plans, elevations, sections, details, frames, 

covers, design calculations, and concrete design-mix reports. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Show pipe sizes, locations, and elevations.  Show other piping in 

same trench and clearances from storm drainage system piping.  Indicate interface and spatial 

relationship between manholes, piping, and proximate structures. 

B. Product Certificates:  For each type of cast-iron soil pipe and fitting, from manufacturer. 

C. Field quality-control reports. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Do not store plastic manholes, pipe, and fittings in direct sunlight. 
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B. Protect pipe, pipe fittings, and seals from dirt and damage. 

C. Handle manholes according to manufacturer's written rigging instructions. 

D. Handle catch basins and stormwater inlets according to manufacturer's written rigging 

instructions. 

1.7 PROJECT CONDITIONS 

A. Interruption of Existing Storm Drainage Service:  Do not interrupt service to facilities 

occupied by Owner or others unless permitted under the following conditions and then only 

after arranging to provide temporary service according to requirements indicated: 

1. Notify Owner no fewer than two (2) days in advance of proposed interruption of service. 

2. Do not proceed with interruption of service without Owner's written permission. 

PART 2 - PRODUCTS 

2.1 PE PIPE AND FITTINGS 

A. Corrugated PE Drainage Pipe and Fittings NPS 3 to NPS 10:  AASHTO M 252M, Type S, 

with smooth waterway for coupling joints. 

1. Silttight Couplings:  PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket 

material that mates with tube and fittings. 

B. Corrugated PE Pipe and Fittings NPS 12 to NPS 60:  AASHTO M 294M, Type S, with 

smooth waterway for coupling joints. 

1. Silttight Couplings:  PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket 

material that mates with pipe and fittings. 

C. Cast-Iron Trench Drains: 

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. Zurn Specification Drainage Operation; Zurn Plumbing Products Group. 

b. Neenah Foundary 

2. Description:  ASME A112.6.3, 17 inch wide top surface, rectangular body with anchor 

flange or other anchoring device, and rectangular grate.  Include units of total length 

indicated and quantity of bottom outlets with inside calk or spigot connections, of sizes 

indicated. 

3. Top-Loading Classification(s):  Heavy Duty. 
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2.2 MANHOLES 

A. Standard Precast Concrete Manholes: 

1. Description:  ASTM C 478, precast, reinforced concrete, of depth indicated, with 

provision for sealant joints. 

2. Diameter:  48 inches minimum unless otherwise indicated. 

3. Base Section:  6-inch minimum thickness for floor slab and 4-inch minimum thickness 

for walls and base riser section, and separate base slab or base section with integral floor. 

4. Riser Sections:  4-inch minimum thickness, and lengths to provide depth indicated. 

5. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is 

indicated, and top of cone of size that matches grade rings. 

6. Joint Sealant:  ASTM C 990, bitumen or butyl rubber. 

7. Resilient Pipe Connectors:  ASTM C 923, cast or fitted into manhole walls, for each pipe 

connection. 

8. Steps:  ASTM A 615/A 615M, deformed, 1/2-inch steel reinforcing rods encased in 
ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and 

designed to prevent lateral slippage off step.  Cast or anchor steps into sidewalls at 12- to 

16-inch intervals.  Omit steps if total depth from floor of manhole to finished grade is less 

than 60 inches. 

9. Adjusting Rings:  Interlocking HDPE rings with level or sloped edge in thickness and 

diameter matching manhole frame and cover, and of height required to adjust manhole 

frame and cover to indicated elevation and slope.  Include sealant recommended by ring 

manufacturer. 

B. Manhole Frames and Covers: 

1. Description:  Ferrous; 24-inch ID by 7- to 9-inch riser with 4-inch minimum width flange 

and 26-inch diameter cover.  Include indented top design with lettering cast into cover, 

using wording equivalent to "STORM SEWER." 

2. Material:  ASTM A 536, Grade 60-40-18 ductile iron unless otherwise indicated. 

2.3 CONCRETE 

A. General:  Cast-in-place concrete according to ACI 318, ACI 350/350R and the following: 

1. Cement:  ASTM C 150, Type II. 

2. Fine Aggregate:  ASTM C 33, sand. 

3. Coarse Aggregate:  ASTM C 33, crushed gravel. 

4. Water:  Potable. 
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B. Portland Cement Design Mix:  4000 psi minimum, with 0.45 maximum water/cementitious 

materials ratio. 

1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain. 

2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel. 

C. Manhole Channels and Benches:  Factory or field formed from concrete.  Portland cement 

design mix, 4000 psi minimum, with 0.45 maximum water/cementitious materials ratio.  

Include channels and benches in manholes. 

1. Channels:  Concrete invert, formed to same width as connected piping, with height of 

vertical sides to three-fourths of pipe diameter.  Form curved channels with smooth, 

uniform radius and slope. 

a. Invert Slope:  1 percent through manhole. 

2. Benches:  Concrete, sloped to drain into channel. 

a. Slope:  8 percent. 

2.4 CATCH BASINS 

A. Standard Precast Concrete Catch Basins: 

1. Description:  ASTM C 478, precast, reinforced concrete, of depth indicated, with 

provision for sealant joints. 

2. Base Section:  6-inch minimum thickness for floor slab and 4-inch minimum thickness 

for walls and base riser section, and separate base slab or base section with integral floor. 

3. Riser Sections:  4-inch minimum thickness, 48-inch diameter, and lengths to provide 

depth indicated. 

4. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is 

indicated.  Top of cone of size that matches grade rings. 

5. Joint Sealant:  ASTM C 990, bitumen or butyl rubber. 

6. Adjusting Rings:  Interlocking rings with level or sloped edge in thickness and shape 

matching catch basin frame and grate.  Include sealant recommended by ring 

manufacturer. 

7. Steps:  ASTM A 615/A 615M, deformed, 1/2-inch steel reinforcing rods encased in 

ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and 

designed to prevent lateral slippage off step.  Cast or anchor steps into sidewalls at 12- to 

16-inch intervals.  Omit steps if total depth from floor of catch basin to finished grade is 

less than 60 inches. 

8. Pipe Connectors:  ASTM C 923, resilient, of size required, for each pipe connecting to 

base section. 
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B. Frames and Grates:  ASTM A 536, Grade 60-40-18, ductile iron designed for A-16, structural 

loading.  Include flat grate with small square or short-slotted drainage openings. 

1. Size:  24 by 24 inches minimum unless otherwise indicated. 

2. Grate Free Area:  Approximately 50 percent unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavation, trenching, and backfilling are specified in Division 31 Section "Earth Moving." 

3.2 PIPING INSTALLATION 

A. General Locations and Arrangements:  Drawing plans and details indicate general location 

and arrangement of underground storm drainage piping.  Location and arrangement of piping 

layout take into account design considerations.  Install piping as indicated, to extent practical.  

Where specific installation is not indicated, follow piping manufacturer's written instructions. 

B. Install piping beginning at low point, true to grades and alignment indicated with unbroken 

continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, 

and couplings according to manufacturer's written instructions for use of lubricants, cements, 

and other installation requirements. 

C. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch 

connections unless direct tap into existing sewer is indicated. 

D. Install proper size increasers, reducers, and couplings where different sizes or materials of 

pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited. 

E. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-

jacking process of microtunneling. 

F. Install gravity-flow, nonpressure drainage piping according to the following: 

1. Install piping pitched down in direction of flow. 

2. Install PE corrugated sewer piping according to ASTM D 2321. 

3.3 PIPE JOINT CONSTRUCTION 

A. Join gravity-flow, nonpressure drainage piping according to the following: 

1. Join corrugated PE piping according to ASTM D 3212 for push-on joints. 

3.4 MANHOLE INSTALLATION 

A. General:  Install manholes, complete with appurtenances and accessories indicated. 

B. Install precast concrete manhole sections with sealants according to ASTM C 891. 
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C. Where specific manhole construction is not indicated, follow manhole manufacturer's written 

instructions. 

D. Set tops of frames and covers flush with finished surface of manholes that occur in 

pavements.  Set tops 3 inches above finished surface elsewhere unless otherwise indicated. 

3.5 CATCH BASIN INSTALLATION 

A. Construct catch basins to sizes and shapes indicated. 

B. Set frames and grates to elevations indicated. 

3.6 CONCRETE PLACEMENT 

A. Place cast-in-place concrete according to ACI 318. 

3.7 CLOSING ABANDONED STORM DRAINAGE SYSTEMS 

A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to remain in 

place.  Include closures strong enough to withstand hydrostatic and earth pressures that may 

result after ends of abandoned piping have been closed.  Use either procedure below: 

1. Close open ends of piping with at least 8-inch thick, brick masonry bulkheads. 

2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable 

methods suitable for size and type of material being closed.  Do not use wood plugs. 

B. Abandoned Manholes and Structures:  Excavate around manholes and structures as required 

and use one procedure below: 

1. Remove manhole or structure and close open ends of remaining piping. 

2. Remove top of manhole or structure down to at least 36 inches below final grade.  Fill to 

within 12 inches of top with stone, rubble, gravel, or compacted dirt.  Fill to top with 

concrete. 

C. Backfill to grade according to Division 31 Section "Earth Moving." 

3.8 IDENTIFICATION 

A. Materials and their installation are specified in Division 31 Section "Earth Moving." Arrange 

for installation of green warning tape directly over piping and at outside edge of underground 

structures. 

1. Use warning tape detectable warning tape over ferrous piping. 

2. Use detectable warning tape over nonferrous piping and over edges of underground 

structures. 
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3.9 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has 

occurred.  Inspect after approximately 24 inches of backfill is in place, and again at 

completion of Project. 

1. Submit separate reports for each system inspection. 

2. Defects requiring correction include the following: 

a. Alignment:  Less than full diameter of inside of pipe is visible between structures. 

b. Damage:  Crushed, broken, cracked, or otherwise damaged piping. 

3. Replace defective piping using new materials, and repeat inspections until defects are 

within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, extended, or 

repaired, for leaks and defects. 

1. Do not enclose, cover, or put into service before inspection and approval. 

2. Test completed piping systems according to requirements of authorities having 

jurisdiction. 

3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' 

advance notice. 

4. Gravity-Flow Storm Drainage Piping:  Test according to requirements of authorities 

having jurisdiction, UNI-B-6, and the following: 

3.10 CLEANING 

A. Clean interior of piping of dirt and superfluous materials.   Flush with water. 

END OF SECTION 
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WORK AREA 1

WORK AREA 2

STABILIZED  CONSTRUCTION ENTRANCE

SEE DETAIL C3 / GC-501.
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PAVEMENT
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PLACE RETROREFLECTIVE CONES

ACROSS HANGAR ROAD PRIOR TO
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MUTCD

W8-6 (36x36)

ORANGE

MUTCD

W16-2 (30x24)

ORANGE

TRUCKS

ENTERING

HIGHWAY

WARNING SIGN HAUL ROAD DETAIL

NOTES:

1.   LOCATE 500' FEET FROM TRUCK ENTRANCE OR EXIT TO PROJECT SITE.

2.   SIGN SHALL BE MOUNTED PER MUTCD REQUIREMENTS.

ORANGE FLAG(S)

500

FEET

SCALE: NOT TO SCALEC3

EXISTING GRADE

TEMPORARY HAUL ROAD DETAIL

100' MIN.
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CRUSHED STONE OR AGGREGATE BASE

COURSE: SEE NOTE 5

SEPARATION FABRIC, ITEM D-710

NOTES:

1.  SURFACE WATER SHALL BE PIPED ACROSS STABILIZED CONSTRUCTION ENTRANCE AS DIRECTED BY THE ENGINEER.

2.  THE STABILIZED CONSTRUCTION ENTRANCE SHALL BE MAINTAINED IN A CONDITION WHICH WILL PREVENT TRACKING OR

     FLOWING OF SEDIMENT SPILLED, DROPPED, WASHED OR TRACKED ONTO PAVEMENT. SHOULD SEDIMENT BECOME

     DISPLACED ONTO PAVEMENT, THE CONTRACTOR SHALL IMMEDIATELY REMOVE ALL SUCH SEDIMENT FROM THE

     PAVEMENT SURFACE.

3.  THE STABILIZED CONSTRUCTION ENTRANCE SHALL BE REMOVED UPON SITE STABILIZATION AND RESTORED TO EXISTING

     CONDITION UNLESS ORDERED TO REMAIN BY ENGINEER.

4.  ALL MATERIALS REQUIRED FOR THIS ITEM SHALL BE PAID FOR UNDER ITEM P-156 BY THE UNIT COST PER EACH FOR

     STABILIZED CONSTRUCTION ENTRANCE.

5.  ADDITIONAL CRUSHED STONE SHALL BE ADDED AS ORDERED BY THE ENGINEER TO MAINTAIN THE CONSTRUCTION STAGING

     AREA AND MITIGATE TRACKING OF SEDIMENT OR MUD ON TO PAVED AREAS. MO ADDITIONAL PAYMENT WILL BE MADE FOR

     ADDITIONAL CRUSHED STONE.
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SAFETY ORANGE AND WHITE,

HIGH IMPACT, UV RESISTANT,

HDPE WATER-FILLED BARRICADE,

ALTERNATE COLORS

3
0
"
 
M

A
X

.

SECURELY FASTEN FLAG

TO BARRICADE TO PREVENT FOD

20" X 20" ORANGE FLAG

ORANGE AND WHITE

REFLECTIVE SHEETING

CONNECTOR TO

NEXT UNIT (TYP.)

360° FLASHING RED

WARNING LIGHT

BARRICADE NOTES:

1.  BARRICADES SHALL BE 6" X 8' AIRPORT LOW PROFILE BARRICADE AS

     MANUFACTURED BY NEUBERT AERO CORP., OR 10" X 8' RRM LOW PROFILE

     AIRPORT BARRIER AS MANUFACTURED BY SHERWIN INDUSTRIES, INC., OR

     APPROVED EQUAL.

2.  BARRICADES SHALL EXTEND TO EDGES OF PAVEMENT UNLESS

     OTHERWISE SHOWN. EXACT LOCATIONS SHALL BE DETERMINED

     DURING CONSTRUCTION.

3.  BARRICADES SHALL BE FILLED WITH WATER AND INTERLOCKED WITH

     EACH OTHER. BARRICADES WHICH HAVE TO BE MOVED DAILY MAY BE

     ANCHORED TO THE PAVEMENT BY AN ALTERNATE METHOD.

4.  ONE FLAG AND ONE WARNING LIGHT SHALL BE ATTACHED TO EACH

     BARRICADE.

5.   IN AREAS OF JET BLAST, USE METAL STRAPS AND EXPANSION ANCHORS

     TO SECURE BARRICADES TO THE PAVEMENT.

SCALE: NOT TO SCALE
WORK PHASING NOTES
SCALE: NOT TO SCALEA1

1. AT THE COMPLETION OF WORK IN ANY CONSTRUCTION PERIOD AND

THIRTY (30) MINUTES PRIOR TO THE SCHEDULED OPENING OF THE

DESIGNATED AIRFIELD FACILITIES, AN INSPECTION TO DETERMINE

WHETHER THE RESPECTIVE AIRPORT FACILITIES ARE IN THE

APPROPRIATE CONDITION TO BE OPENED SHALL BE PERFORMED BY

AIRPORT OPERATIONS.  THE CONTRACTORS CONSTRUCTION

SUPERVISOR MUST BE PRESENT DURING THIS INSPECTION.  THE

CONTRACTOR SHALL HAVE STAFF AND EQUIPMENT AVAILABLE TO

QUICKLY CORRECT ANY DEFICIENCIES PRIOR TO THE DESIGNATED

OPENING TIME.

2. TAXIWAY “E” WILL REMAIN ACTIVE FOR AIRCRAFT TAXIING FOR THE

DURATION OF THE PROJECT. THE CONTRACTOR IS ADVISED TO USE

EXTREME CAUTION AT ALL TIMES, BUT IN PARTICULAR DURING

CONSTRUCTION ON AND ADJACENT TO TAXIWAY “E”.

3. WORK AREAS WILL BE CLOSED TO AIRCRAFT AND SHALL BE

BARRICADED OFF USING LOW-PROFILE AVIATION BARRICADES.

4. THE SEQUENCE OF CONSTRUCTION WORK AREAS AND THE

CONTRACTOR'S ASSOCIATED CONSTRUCTION SHALL BE PROVIDED AT

THE PRE-CONSTRUCTION MEETING AND SHALL BE COMMUNICATED TO

THE ENGINEER AND AIRPORT AT EACH WEEK'S PROGRESS MEETING.

5. THE CONTRACTOR SHALL DELINEATE THE TAXIWAY SAFETY AREA

(TSA) OF ACTIVE PAVEMENTS ADJACENT TO ACTIVE CONSTRUCTION

WORK AREAS. DELINEATION CAN BE FLAGS OR BARRICADES OR

OTHER MEANS APPROVED BY AIRPORT OPERATIONS.

6. CONTRACTOR SHALL NOTIFY THE ENGINEER AND AIRPORT 72 HOURS

PRIOR TO START OF WORK / CLOSURE IN ORDER TO  ESTABLISH A

NOTICE TO AIRMEN (NOTAM).

7. ALLOWABLE CONSTRUCTION DURATION:

WORK AREA I:110 CALENDAR DAYS.

WORK AREA II: 10 CALENDAR DAYS.

TOTAL CONSTRUCTION TIME OF COMPLETION IS120 CALENDAR

DAYS FROM THE DATE ON THE NOTICE TO PROCEED, EXCUSIVE

OF MATERIALS ORDERING AND DELIVERY TIME.

8. REFER TO THE CONSTRUCTION SAFETY AND PHASING PLAN (CSPP)

FOR DETAILED REQUIREMENTS.

9. PRIOR TO RE-OPENING A CLOSED TAXIWAY, THE ASSOCIATED SAFETY

AREA AND TAXIWAY PAVEMENT MUST BE FULLY RESTORED, CLEARED

OF ALL DEBRIS AND MATERIAL AND APPROVED BY THE AIRPORT AND

ENGINEER.

10. THE CONTRACTOR SHALL HAVE AT LEAST ONE FULLY OPERATIONAL

VACUUM SWEEPER TRUCK, WITH A WORKING ROTATING OR FLASHING

AMBER BEACON, MOUNTED AT THE HIGHEST POINT OF THE VACUUM

SWEEPER TRUCK AVAILABLE ON SITE AT ALL TIMES TO CLEAN

PAVEMENTS PRIOR TO REOPENING TO AIRCRAFT.

11. THE CONTRACTOR'S ON-SITE REPRESENTATIVE SHALL MEET WITH THE

OWNER AND ENGINEER PRIOR TO THE START OF WORK EACH DAY, TO

DISCUSS THE DAY'S CONSTRUCTION ACTIVITY. .

12. HANGAR ROAD WILL REMAIN OPEN AND ACTIVE FOR VEHICULAR

TRAFFIC FOR THE DURATION OF CONSTRUCTION. AS SUCH, THE

CONTRACTOR'S FORCES SHALL EXERCISE EXTREME CAUTION WHEN

ENTERING HANGAR ROAD FROM THE STAGING AREA OR WORK AREAS.

13. LOW PROFILE AVIATION BARRICADES SHALL BE PLACED ACROSS

TAXIWAY “E”, AS SHOWN ON THE CONSTRUCTION WORK AREA

PLAN, PRIOR TO THE START OF CONSTRUCTION IN WORK AREA 2. THE

BARRICADES SHALL BE INSPECTED AND APPROVED BY THE ENGINEER

PRIOR TO THE START OF CONSTRUCTION. THE BARRICADES SHALL BE

TEMPORARILY REMOVED AND REPLACED BY THE CONTRACTOR, FOR

ANY AIRCRAFT REQUIRING ACCESS TO THE AIRCRAFT RUN-UP AREA

AT THE NORTHEAST END OF TAXIWAY “E”.

14. RETROREFLECTIVE CONES SHALL BE PLACED ACROSS HANGAR ROAD,

AS SHOWN ON THE CONSTRUCTION WORK AREA PLAN, FOR THE

DURATION OF CONSTRUCTION. THE RETROREFLECTIVE CONES SHALL

BE REMOVED AND REPLACED BY THE CONTRACTOR, FOR ANY VEHICLE

OPERATED BY AIRCRAFT OWNERS REQUIRING ACCESS TO THE

AIRCRAFT RAMPS OR HANGARS, OR FOR AIRPORT VEHICLES.

15. THE CONTRACTOR SHALL PLACE 2”x2” WOOD STAKES, EITHER PAINTED

FLUORESCENT ORANGE OR WITH ORANGE FLAGGING, ALONG THE

TAXIWAY SAFETY AREA (TSA) AT A MAXIMUM 50' SPACING, PRIOR TO

THE START OF CONSTRUCTION. THE WOODEN STAKES SHALL

HAVE 30” REVEAL ABOVE GROUND LEVEL.

16. CONSTRUCTION TRAFFIC WARNING SIGNS SHALL BE PLACED PRIOR TO

THE START OF CONSTRUCTION, INSPECTED AND APPROVED BY THE

ENGINEER.

SCALE: NOT TO SCALEB3

INTERLOCKING BARRICADE DETAIL
SCALE: NOT TO SCALEA3

SCALE: NOT TO SCALEB4 RETROREFLECTIVE CONE

3 TO 4 INCHES

6 INCHES

2 INCHES

4 INCHES

 RETROREFLECTIVE BAND

MAX. 36 INCHES
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SECTION A-A

CONSTRUCTION HAUL ROAD SIGN (LEFT) DETAIL
SCALE: NOT TO SCALEB2

CONSTRUCTION

TRAFFIC

CONSTRUCTION

TRAFFIC

CONSTRUCTION HAUL ROAD SIGN (RIGHT) DETAIL
SCALE: NOT TO SCALEA2

NOTES:

1.  SIGN DIMENSIONS, LEGEND, BACKGROUND, AND MOUNTING SYSTEM SHALL BE PER

     MUTCD REQUIREMENTS.

2.  CONSTRUCTION TRAFFIC SIGNS SHALL BE IN PLACE, INSPECTED AND APPROVED BY

     BY THE ENGINEER PRIOR TO THE START OF CONSTRUCTION.

NOTES:

1.  SIGN DIMENSIONS, LEGEND, BACKGROUND, AND MOUNTING SYSTEM SHALL BE PER

     MUTCD REQUIREMENTS.

2.  CONSTRUCTION TRAFFIC SIGNS SHALL BE IN PLACE, INSPECTED AND APPROVED BY

     BY THE ENGINEER PRIOR TO THE START OF CONSTRUCTION.
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C3 SCALE: NOT TO SCALE
ABBREVIATIONS

B3 SCALE: NOT TO SCALE
GENERAL NOTES

A2 SCALE: NOT TO SCALE
LEGEND

1.
A TOPOGRAPHIC SURVEY WAS PROVIDED BY CIVIL TEC ENGINEERING & SURVEYING P.C., NOVEMBER 2020.

NO ATTEMPT HAS BEEN MADE TO SHOW ALL EXISTING UTILITIES AND THE LOCATION OF THOSE SHOWN ARE

APPROXIMATE ONLY. THE CONTRACTOR SHALL VERIFY THE TRUE LOCATION BEFORE COMMENCING WORK.

BEFORE ANY PIPE IS PLACED THE CONTRACTOR SHALL UNCOVER ALL UTILITIES AT PIPE CROSSINGS TO

ENABLE THE ENGINEER TO VERIFY THAT THE  PROPOSED PIPE WITH GRADES SHOWN ON THE PLANS IS NOT

OBSTRUCTED BY EXISTING UTILITIES. THE COST OF THIS WORK SHALL BE INCLUDED IN THE PRICE BID FOR

VARIOUS ITEMS IN  THIS CONTRACT.

CONTRACTOR SHALL NOTIFY DIG SAFELY NEW YORK AT LEAST 72 HOURS PRIOR TO START OF WORK.

CONTRACTOR SHALL COORDINATE ALL WORK WITH UTILITY COMPANIES.

IN THE EVENT THAT THE CONTRACTOR DAMAGES ANY EXISTING UTILITIES, HE SHALL IMMEDIATELY NOTIFY

THE OWNER AND THE AFFECTED UTILITIES REPRESENTATIVE OF SUCH DAMAGE. ANY DAMAGE SHALL

PROMPTLY AND SATISFACTORILY BE REPAIRED BY THE CONTRACTOR AT NO EXPENSE TO THE OWNER.

CONTRACTOR TO ABANDON, CUT AND CAP ALL EXISTING UTILITIES SERVICING THE STRUCTURES MARKED FOR

DEMOLITION. CONTRACTOR TO COORDINATE UTILITY DISCONNECTIONS WITH THE UTILITIES REPRESENTATIVE.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE PROTECTION OF ALL UTILITIES ENCOUNTERED IN THIS

WORK. WHERE NECESSARY, THE CONTRACTOR SHALL PROVIDE TIMBER , PLANK OR OTHER APPROVED

MATERIALS AND SECURELY BRACE AND PROTECT THESE UTILITIES. THE COST OF THIS WORK SHALL BE

INCLUDED IN THE PRICE BID FOR VARIOUS ITEMS IN THE CONTRACT.

THE CONTRACTOR SHALL PROVIDE ALL TEMPORARY SUPPORTS, BRACING AND OTHER DEVICES AS MAY BE

REQUIRED OR AS DIRECTED BY THE ENGINEER TO PROTECT THE SAFETY OF THE ADJACENT STRUCTURES,

ROADWAY AND UTILITIES. ALL COSTS SHALL BE INCLUDED IN VARIOUS ITEMS IN THE CONTRACT.

CONTRACTOR SHALL SAWCUT EXISTING PAVEMENT PRIOR TO PAVEMENT REMOVAL.

ALL FOUNDATIONS, FOR STRUCTURES MARKED FOR DEMOLITION, SHALL BE  REMOVED THE FULL DEPTH.

ALL FOUNDATION,  CONCRETE SLAB AND PAVEMENT VOIDS, CREATED AFTER REMOVAL, SHALL BE FILLED TO

MATCH EXISTING GRADE (GRADE TO DRAIN) WITH COMPACTED RUN A BANK OR APPROVED EQUAL.

11.
ALL UNSUITABLE SPOIL MATERIAL, SUCH AS CONCRETE AND ASPHALT AND EXCAVATED MATERIAL, SHALL BE

DISPOSED OF OFF AIRPORT PROPERTY.

CONTRACTOR WILL BE REQUIRED TO IMPORT MATERIAL TO THE SITE TO COMPLETE ALL GRADING WORK.

ALL DISTURBED AREAS SHALL BE GRADED TO PROVIDE A SMOOTH MAINTAINABLE SURFACE AND ALLOW FOR

POSITIVE DRAINAGE.

CONTRACTOR SHALL TOPSOIL (4" MIN.), SEED, FERTILIZE AND MULCH ALL DISTURBED AREAS.

IT WILL BE THE CONTRACTORS OBLIGATION AND RESPONSIBILITY TO USE METHODS AND EQUIPMENT WHICH WILL

INSURE THE SATISFACTORY COMPLETION OF THE REQUIRED WORK WITHIN THE CONTRACT TIME ALLOWED.

THE CONTRACTOR MUST BE ACQUAINTED WITH THE DRAINAGE CHARACTERISTICS OF THE AREA SO THAT HE

WILL PROGRESS HIS WORK EFFICIENTLY WITH FULLKNOWLEDGE OF THE POTENTIAL DRAINAGE PROBLEMS.

ALL EXISTING DRAINAGE SYSTEMS, INCLUDING DITCHES AND CULVERTS, WITHIN THE CONTRACT LIMITS SHALL BE

CLEANED AND KEPT CLEAN AND FREE FLOWING FOR THE DURATION OF THE CONTRACT. THE COST OF THIS

WORK SHALL BE INCLUDED IN THE PRICE BID FOR VARIOUS ITEMS IN THIS CONTRACT.

THE CONTRACTOR SHALL BE REQUIRED TO PROTECT HIS WORKERS AT ALL TIMES IN CONFORMANCE WITH

APPLICABLE OSHA REGULATIONS.

CONTRACTOR IS TO BE ADVISED THAT GROUNDWATER MAY BE ENCOUNTERED AT APPROXIMATELY ELEVATION

FOUR (4) FEET BELOW EXISTING GRADE.

THE CONTRACTOR'S STAGING AREA SHALL BE COORDINATED WITH THE OWNER PRIOR TO THE START OF WORK.

CONTRACTOR SHALL UTILIZE THE PROPOSED ACCESS ROUTE FOR ACCESS TO THE SITE (SEE GENERAL PLAN).

CONTRACTOR SHALL CLEAN PAVEMENT AS REQUIRED BY THE ENGINEER.

2.

3.

4.

5.

6.

7.

8.

9.

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

LF LINEAR FEET

MAX MAXIMUM

MC MECHANICAL CONTRACT(OR)

MH MANHOLE

MIN MINIMUM

MUTCD MANUAL ON UNIFORM

 TRAFFIC CONTROL DEVICES

N NORTH

NTS NOT TO SCALE

O.F. ON CENTER

OS OUTLET STRUCTURE

P PROPERTY LINE

PC PLUMBING CONTRACT(OR)

PT PERCOLATION TEST

& AND

@ AT

BLDG. BUILDING

C CENTERLINE

CATV CABLE TELEVISION

CB CATCH BASIN

CHH COMMUNICATION

 HAND HOLE

CMH COMMUNICATION

 MANHOLE

CLR CLEAR

C.O. CLEAN OUT

CONC CONCRETE

Ø, DIA DIAMETER

DH DEEP HOLE

DMH DRAINAGE MANHOLE

DW DRY WELL

EA EACH

EL, ELEV ELEVATION

EC ELECTRICAL CONTRACT(OR)

ELEC ELECTRICAL

ES END SECTION

EX, EXIST EXISTING

F.F.E. FINISH FLOOR ELEVATION

FT FOOT, FEET

GC GENERAL CONTRACTOR

HDPE HIGH DENSITY POLYETHYLENE

HH HAND HOLE

INV INVERT

PVC POLYVINYL CHLORIDE

S SLOPE

SA, SAN SANITARY SEWER

SH SIGNAL HAND HOLE

SF SILT FENCE

S.F., SQ. FT. SQUARE FEET

ST STORM SEWER

STD STANDARD

T TELEPHONE

TCF TEMPORARY CONSTRUCTION FENCE

TYP TYPICAL

UD UNDERDRAIN

V VENT

W WATER

L

NOTE:  NOT ALL ABBREVIATIONS ARE USED.

L

EXISTING BUILDING

EXISTING WATER SERVICE LINE

EXISTING STORM SEWER PIPE & INLET
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HORIZONTAL / VERTICAL DATUM NOTE:

HORIZONTAL DATUM IS BASED ON THE NYS PLANE COORDINATE SYSTEM NAD 83 ZONE 3101, EASTERN ZONE.

VERTICAL DATUM IS BASED ON NAVD88.
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PROPOSED 1 1/2" CURB

STOP AND SERVICE BOX

(SEE DETAIL B4/C-502)

(ADD ON #1)

CONNECT TO EXISTING

WATER SERVICE LINE

(ADD ON #1)
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PROPOSED UTILITY

TRANSFORMER

(SEE SHEET E-100)

RELOCATED AIRFIELD

TAXIWAY SIGNAGE

(SEE SHEET E-100)

PROPOSED NATURAL GAS

METER AND REGULATOR

BY CENTRAL HUDSON

(SEE SHEET P-101)

PROPOSED 2' X 2'

CATCH BASIN

(SEE DETAIL A1/C-501)

PROPOSED 1 1/2" CURB

STOP AND SERVICE BOX

(SEE DETAIL B4/C-502)

(ADD ON #1)

CB-2

RIM = 367.50'

INV. = 364.50'

CB-1

RIM = 366.30'

INV. = 363.30'

CONNECT TO EXISTING

WATER SERVICE LINE

(ADD ON #1)

CONNECT TO EXISTING

NATURAL GAS LINE

(BY CENTRAL HUDSON)

PROPOSED 2" NATURAL

GAS SERVICE

(BY CENTRAL HUDSON)

463 L.F. OF 1 1/2" HEAVY DUTY

POLYETHYLENE WATER SERVICE

(ADD ON #1)

73 L.F. OF 12" HDPE

@ 0.012 FT/FT

(SEE DETAIL B1/C-501)

FOR CONTINUATION

SEE SHEET P-101

(ADD ON #1)

PROPOSED

SRE BUILDING

(2,085 SQ. FT.)

PROPOSED DOWNSPOUT

CONNECTION (TYP. OF 2)

(SEE DETAIL C4/C-502)

CORE DRILL EXISTING

CATCH BASIN AND

PROVIDE WATERTIGHT

CONNECTION @

INV. 362.40'

PROPOSED CONDUIT

(SEE SHEET E-100)

PROPOSED

6" HDPE

ROOF LEADER

(TYP. OF 2)

PROPOSED 2' X 2'

CATCH BASIN

(SEE DETAIL A1/C-501)

160 L.F. OF 12" HDPE

@ 0.013 FT/FT

(SEE DETAIL B1/C-501)

FOR CONTINUATION

SEE SHEET P-101
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A1 SCALE: 1" = 20'-0"

UTILITY PLAN
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PROPOSED

SRE BUILDING

(F.F.E. = 369.20')

CB-1

RIM = 366.30'

INV. = 363.30'

MEET EXISTING GRADE

(SEE DETAIL B4/C-501)

CB-2

RIM = 367.50'

INV. = 364.50'

MEET EXISTING GRADE

(SEE DETAIL B4/C-501)

PROPOSED

INLET PROTECTION

(SEE DETAIL B3/C-501)

PROPOSED SILT FENCE

(SEE DETAIL A3/C-501)

PROPOSED SILT FENCE

(SEE DETAIL A3/C-501)

PROPOSED

INLET PROTECTION

(SEE DETAIL B3/C-501)

PROPOSED

INLET PROTECTION

(SEE DETAIL B3/C-501)
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GRADING PLAN
AND

EROSION CONTROL
PLAN

C-103
A1 SCALE: 1" = 20'-0"

GRADING PLAN AND EROSION CONTROL PLAN
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C1 SCALE: NOT TO SCALE

4" TOPSOIL, SEED,

FERTILIZER AND MULCH

GRADED AND

COMPACTED SUBGRADE

LAWN RESTORATION DETAIL

1
2

"

GRADED AND

COMPACTED SUBGRADE

GEOTEXTILE FABRIC

(MIRAFI 600X OR

APPROVED EQUAL)

1 1/2" TYPE 6 SURFACE COURSE

2 1/2" TYPE 3 BINDER COURSE

FINISHED GRADE

8
"

1"

1"

6"

4" TYPE 1 BASE COURSE

HEAVY DUTY ASPHALT PAVEMENT SECTION

JOINT SEALING FILLER,

ASTM D-6690, TYPE II OR TYPE III

1
/
2

"

1/2"

SAW CUT PRIOR

TO SEALING JOINT

PROPOSED

ASPHALT PAVEMENT OR

CONCRETE PAVEMENT

5/8" BACKER ROD,

ASTM D-5249, TYPE 1

2
"

1
/
8

"

TYPICAL JOINT SEALING DETAIL

1
2

"

SAWCUT EXISTING PAVEMENT

FULL DEPTH PRIOR TO  REMOVAL

SEE TYPICAL JOINT

SEALING DETAIL, C4/C-501

FINISH GRADE

1

3

TACK COAT PRIOR TO

PAVEMENT INSTALLATION

12"

SECONDARY SAWCUT

8
"

SEE PAVEMENT SECTION, A4/C-501

COMPACTED SUBGRADE

HEAVY DUTY ASPHALT PAVEMENT KEYING DETAIL

B

A

1 2 3

C

1 2 3

B

Copyright

A

4

C

4
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DETAILS

C-501

CONCRETE SIDEWALK DETAIL

VARIES - SEE PLAN 6"

6" MIN. COMPACTED

NYSDOT TYPE 2 STONE

SUBBASE COURSE

4,000 PSI AIR ENTRAINED

CONCRETE SIDEWALK

COMPACTED SUBGRADE

COARSE BROOM FINISH

FINISHED

GRADE

RESTORE

DISTURBED

AREAS

SLOPE = 1/4" PER FOOT

NOTES:

1. PROVIDE ISOLATION JOINT ALONG BUILDING FACE

CONCRETE SIDEWALK FINISH DETAIL

"PICTURE FRAME" TOOLED

EDGE ON SLAB AFTER STIFF,

CONSISTENT DEPTH

BROOM FINISH

1 1/2" TOOLED BANDS, ALL

EDGES AND JOINTS TS

CONTROL JOINT - EVERY 4'-0"

OR

EXPANSION JOINT - EVERY 20'-0"

(SEE DETAILS, THIS SHEET)

SMOOTH TROWEL FINISH

BOTH SIDES OF JOINT

1 1/2" 1 1/2"

WALK WIDTH PER PLAN

COARSE BROOM FINISH

90° TO THE BUILDING

TYPICAL CONCRETE JOINT DETAILS

FINISHED GRADE

1/2" TOOLED

JOINT

CONTROL JOINT

1/2" TO 3/4" JOINT

SEALANT DEPTH

BOND BREAKER

MATERIAL

NON-EXTRUDING

PREMOLDED

JOINT MATERIAL

FINISHED GRADE

JOINT SEALING FILLER,

ASTM D-6690,

TYPE II OR TYPE III

CONCRETE

CONCRETE

EXPANSION JOINT /

ISOLATI ON JOINT

DOWEL DETAIL @ BUILDING FACE

PROPOSED BUILDING

FOUNDATION WALL

PROPOSED

CONCRETE APRON

SEE ISOLATION JOINT

DETAIL, A2/C-501

NON-SHRINK GROUT

#5 SMOOTH DOWEL, 18" LONG @ 18" O.C.

PAINT ENTIRE BAR & GREASE THIS END

EXPANSION CAP

PROPOSED 8" FIBER REINFORCED

CONCRETE APRON

TYPICAL STEEL PIPE BOLLARD DETAIL

4,000 PSI CONCRETE

EXISTING

FINISHED GRADE

6" SCH. 80 STEEL PIPE FILLED

WITH CONCRETE FULL LENGTH

OF PIPE. SHOP PRIMED

CONCRETE ROUNDED TOP,

1/2" CROWN

PROVIDE "YELLOW" 1/4" THICK

BOLLARD SLEEVE AS MANUFACTURED

BY IDEALSHIELD, LLC OR APPROVED EQUAL

NOTES:

1. ALL BOLLARDS TO BE SET PLUMB.

2. ALL BOLLARDS TO BE EQUALLY

SPACED AND 4'-0" O.C. MAX.

         UNLESS OTHERWISE INDICATED.

3. IN EXISTING CONCRETE SLAB AND 

ASPHALT PAVEMENT AREAS, CORE 

DRILL PRIOR TO INSTALLING BOLLARD.

IN EXISTING GRASS AREAS, AUGER SOIL

PRIOR TO INSTALLING BOLLARD.

4. IN NEW CONCRETE SLAB AND ASPHALT

PAVEMENT AREAS, BOLLARDS SHALL BE

SET PRIOR TO POURING CONCRETE OR

PAVING.

5. RESTORE EXISTING SURFACES TO A

CONDITION EQUAL TO OR BETTER THAN

ORIGINAL.

CONTRACTION JOINT

1/2"

1
"

3/4"

1
/
4
"
 
+

/
-
 
1
/
8
"

9"9"

4
'
-
0

"

1
/
2
"
 
C

R
O

W
N

4
'
-
0

"

3
"

12"

2
"

1
"

3
/
4

"

4
"

8
"

1/2"

JOINT SEALING FILLER,

ASTM D-6690,

TYPE II OR TYPE III

5/8" BACKER ROD MATERIAL

#5 DOWEL, 18" LONG @ 12" O.C.

INITIAL SAWCUT (1/8")

DOWEL BASKET

CRACK

UTILITY TRENCH AND RESTORATION DETAIL

GRASS AREAS
PAVEMENT AREAS

VARIES

12"

1
2

"

12"

1
2

"

BACKFILL WITH SUITABLE

EXCAVATED MATERIAL

NYSDOT TYPE 2 STONE

LINING COURSE

SEE GRASS RESTORATION

DETAIL C3/C-501

6" WIDE DETECTABLE

WARNING TAPE

SEE ASPHALT PAVEMENT

SECTION A4/C-501

ANGLE OF REPOSE TO

BE IN ACCORDANCE

WITH OSHA STANDARDS

NYSDOT TYPE 2 STONE

LINING COURSE

PROPOSED UTILITY

12"

TACK COAT PRIOR

TO PAVEMENT

INSTALLATION

SEE TYPICAL JOINT

SEALING DETAIL, C4/C-501

SECONDARY

SAWCUT

SAWCUT EXISTING

PAVEMENT FULL DEPTH

PRIOR TO  REMOVAL

1
2

"
8

"

SEE TYPICAL JOINT

SEALING DETAIL, C4/C-501

GEOTEXTILE FABRIC

(MIRAFI 500X OR

APPROVED EQUAL)

GRADED AND

COMPACTED SUBGRADE

SEE PAVEMENT SECTION, A4/C-501

CONCRETE APRON DETAIL

SLOPE - SEE PLAN

2' X 2' CONCRETE CATCH BASIN DETAIL

2'-0" X 2'-0"

6"

6
"

6" MIN.

2
'
-
0

"

S
U

M
P

BRICK COURSES

(4 MAX)

24" X 24" PRECAST CONCRETE

CATCH BASIN, H-20 LOAD RATED

6"

6
"

NYSDOT TYPE 2 STONE

BEDDING COURSE

COMPACTED SUBGRADE

FRAME

AND GRATE

4,000 PSI CONCRETE

STORM SEWER PIPE

FRAME AND GRATE BY

EAST JORDAN IRON WORKS, INC.

MODEL #5423Z (FRAME) AND 5423M (GRATE)

OR APPROVED ALTERNATE

25 1/2"

24"

30"

1
 
1
/
2
"

3
"

FINISHED GRADE

26 1/2"

CONCRETE APRON

MIN.

PROVIDE TAR PAPER BOND

BREAK FOR CONCRETE SLABS.

PROVIDE 1/2" EXPANDABLE

MATERIAL AND SEALANT

FOR ASPHALT PAVEMENT

INSTALLED IN

NEW CONCRETE SLAB,

ASPHALT PAVEMENT,

OR GRASS AREAS

INSTALLED IN

EXISTING CONCRETE SLAB,

ASPHALT PAVEMENT,

OR GRASS AREAS

PROPOSED FINISHED GRADE

4
"

6
"

NYSDOT TYPE 2 STONE

SUBBASE COURSE

NYSDOT TYPE 2 STONE

SUBBASE COURSE
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C4 SCALE: NOT TO SCALE

B3 SCALE: NOT TO SCALE

B

A

1 2 3

C
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B
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DETAILS

C-502
GAS METER ASSEMBLY (BY CENTRAL HUDSON)

INLET PROTECTION FILTER BAG CURB STOP AND SERVICE BOX DETAIL (BY ADD ON #1)

4
'
-
6

"
 
M

I
N

.

SOLID BRICK

OR BLOCK

CURB STOP

SERVICE BOX

EXTENSION

FINISHED GRADE

1 1/2" HEAVY DUTY

POLYETHYLENE

WATER SERVICE

DOWNSPOUT CONNECTION DETAIL

6" HDPE

ROOF LEADER

90° BEND

INVERT ELEVATION

VARIES (TYP.)

DOWNSPOUT ADAPTER

PROPOSED ALUMINUM

DOWNSPOUT

PROPOSED

BUILDING WALL

FINISH GRADE

V
A

R
I
E

S

COMPACTED

SUBGRADE

1
2

"

SEE TYPICAL TRENCH

RESTORATION DETAIL B1/C-501

(
1

2
"
 
M

I
N

)

A2 SCALE: NOT TO SCALE
COMPOST FILTER SOCK DETAIL

NOTES:

COMPOST FILTER SOCK SHALL BE PLACED AT EXISTING LEVEL GRADE. BOTH ENDS OF THE SOCK SHALL BE EXTENDED AT

LEAST 8 FEET UP SLOPE AT 45 DEGREES TO THE MAIN SOCK ALIGNMENT. STAKES MAY BE INSTALLED IMMEDIATELY

DOWNSLOPE OF THE SOCK IF SO SPECIFIED BY THE MANUFACTURE

TRAFFIC SHALL NOT BE PERMITTED TO CROSS FILTER SOCKS.

ACCUMULATED SEDIMENT SHALL BE REMOVED WHEN IT REACHES HALF THE ABOVEGROUND HEIGHT OF THE SOCK AND

DISPOSED IN THE MANNER DESCRIBED ELSEWHERE IN THE PLAN.

SOCKS SHALL BE INSPECTED WEEKLY AND AFTER EACH RUNOFF EVENT. DAMAGED SOCKS SHALL BE REPAIRED ACCORDING

TO MANUFACTURER'S SPECIFICATIONS OR REPLACED WITHIN 24 HOURS OF INSPECTION.

BIODEGRADABLE FILTER SOCKS SHALL BE REPLACED AFTER 6 MONTHS; PHOTODEGRADABLE SOCKS AFTER 1 YEAR.

POLYPROPYLENE SOCKS SHALL BE REPLACED ACCORDING TO MANUFACTURER'S RECOMMENDATIONS.

UPON STABILIZATION OF THE AREA TRIBUTARY TO THE SOCKS, STAKES SHALL BE REMOVED. THE SOCK MAY BE LEFT IN PLACE

AND VEGETATED OR REMOVED. IN THE LATTER CASE, THE MESH SHALL BE CUT OPEN AND THE MULCH SPREAD AS A SOIL

SUPPLEMENT.

8
'

SANDBAG OR BLOCK

PLACED 10' O.C.

PLAN VIEW

UNDISTURBED

AREA

DISTURBED

AREA

12" DIA. COMPOST

FILTER SOCK

UNDISTURBED

AREA

DISTURBED

AREA

12" DIA. COMPOST FILTER SOCK

LOOSE FILTER MEDIA MAY BE

BLOWN / PLACED ON THE UPSLOPE SIDE

OF SOCK TO ENHANCE PERFORMANCE

1.

2.

3.

4.

5.

6.

S
E

E
 
N

O
T

E
 
1

OVERLAPPING

1' TO 2'

OVERLAP

F

L

O

W

F

L

O

W

F

L

O

W

UNDISTURBED

AREA

DISTURBED

AREA

12" DIA. COMPOST FILTER SOCK

F
L
O

W

SANDBAG OR BLOCK

PLACED 10' O.C.

SANDBAG OR BLOCK

PLACED 10' O.C.

RUBBER

SLEEVE

STAINLESS

STEEL BAND

PVC HUB

45° BEND

12" HDPE

STORM SEWER

4

5

°

'

CORED

HOLE

TM

LIFT STRAPS

OPTIONAL

OVERFLOW

PORTS

REINFORCED

CORNERS

DUMPING STRAPS

MANAGEABLE 2'-0"

CONTAINMENT AREA

NOTE:

INLET PROTECTION FILTER BAG

SHALL BE A DANDY SACK

BY DANDY PRODUCTS, INC.

OR APPROVED EQUAL.

INLET PROTECTION

FILTER BAG

CATCH BASIN

GRATE

CATCH BASIN

OUTLET OF

METER SET

CUSTOMER SHUT-OFF

(REQUIRED)

CENTRAL HUDSON

OWNED METER SET

C
U

S
T

O
M

E
R

 
P

I
P

I
N

G

12" MIN. TO SHUT-OFF

BY CENTRAL HUDSON
BY P.C.
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@ AT
DIA DIAMETER
A.B. ANCHOR BOLT
ACI AMERICAN CONCRETE INSTITUTE
ADD'L ADDITIONAL
ADJUST ADJUSTMENT
AESS ARCHITECTURALLY-EXPOSED STRUCTURAL STEEL
AFF ABOVE FINISH FLOOR
AISC AMERICAN INSTITUTE OF STEEL CONSTRUCTION
AISI AMERICAN IRON AND STEEL INSTITUTE
ALT ALTERNATE
ASCE AMERICAN SOCIETY OF CIVIL ENGINEERS
ASTM AMERICAN SOCIETY FOR TESTING OF MATERIALS
AWS AMERICAN WELDING SOCIETY
ANSI AMERICAN NATIONAL STANDARDS INSTITUTE
B/ BOTTOM OF
BAL BALANCE
C CHANNEL
C/C CENTER-TO-CENTER
CFMF COLD-FORMED METAL FRAMING
CJ CONTROL JOINT
CJP COMPLETE JOINT PENETRATION
CL CENTERLINE
CLR CLEAR
CMU CONCRETE MASONRY UNIT
COL COLUMN
CONC CONCRETE
CONSTR CONSTRUCTION
CONT CONTINUOUS
CRSI CONCRETE REINFORCING STEEL INSTITUTE
DWG DRAWING
E-W EAST-WEST
EA EACH
EF EACH FACE
EIFS EXTERIOR INSULATION & FINISH SYSTEM
EL OR ELEV ELEVATION
EMBED EMBEDMENT
EOD EDGE OF DECK
EOS EDGE OF SLAB
EQ EQUAL
EQUIP EQUIPMENT
EW EACH WAY
EX OR EXIST EXISTING
EXP EXPANSION
EXT EXTERIOR
F/S FAR SIDE
FF FINISH FLOOR
FD FLOOR DRAIN
FDN FOUNDATION
FLR FLOOR
FS FOOTING STEP
FT OR ' FOOT
FTG FOOTING
GA GAGE
GALV GALVANIZED
HP HIGH POINT
HSS HOLLOW STRUCTURAL SECTION
IN OR " INCH
INFO INFORMATION
INT INTERIOR
K KIP (1000 LBS)
KB KNEE BRACE
KSI KIPS PER SQUARE INCH
L ANGLE
LLBB LONG LEGS BACK-TO-BACK
LLH LONG LEG HORIZONTAL
LLV LONG LEG VERTICAL
LW LIGHTWEIGHT
MAX MAXIMUM
MECH MECHANICAL
MIN MINIMUM
N/S NEAR SIDE
N-S NORTH-SOUTH
NTS NOT TO SCALE
NW NORMAL WEIGHT
OC ON CENTER
OSHA OCCUPATIONAL SAFETY & HEALTH ADMINISTRATION
PAF POWDER-ACTUATED FASTENER
PJP PARTIAL JOINT PENETRATION
PL PLATE
PEMB PRE-ENGINEERED METAL BUILDING
PREFAB PREFABRICATED
PROJ PROJECTION
PT PRESSURE-TREATED
R RADIUS
RD ROOF DRAIN
REQD REQUIRED
RET RETURN
RTU ROOFTOP UNIT
SCHED SCHEDULE
SECT SECTION
SF SHALLOW FOOTING
SFRM SPRAYED FIRE-RESISTIVE MATERIAL
SIM SIMILAR
SJI STEEL JOIST INSTITUTE
SLBB SHORT LEGS BACK-TO-BACK
SQ SQUARE
SSMA STEEL STUD MANUFACTURER'S ASSOCIATION
SSPC STEEL STRUCTURES PAINTING COUNCIL
STD STANDARD
SOG SLAB ON GRADE
T/ TOP OF
TYP TYPICAL
U/S UNDERSIDE
U.N.O. UNLESS NOTED OTHERWISE
VERT VERTICAL
VIF VERIFY IN FIELD
W WIDE-FLANGE SECTION
W/ WITH
W/O WITHOUT
WP WORK POINT
WS WALL STEP
WT TEE SECTION
WWF WELDED WIRE FABRIC
WWR WELDED WIRE REINFORCEMENT

D. CLEAR CONCRETE COVER
1. CONCRETE CAST AGAINST EARTH - 3"
2. CONCRETE EXPOSED TO EARTH OR WEATHER - AS SHOWN ON DRAWINGS
3. CONCRETE NOT EXPOSED TO EARTH OR WEATHER

a. TOP OF SLABS ON METAL DECKING - 1" MIN
b. TOP OF SLABS ON GRADE, WALLS, COLUMNS, BEAMS - 1-1/2"

E. REINFORCING
1. REINFORCING BARS - ASTM A615, GRADE 60, DEFORMED
2. WELDED-WIRE-REINFORCEMENT - ASTM A185 (FLAT SHEETS), DEFORMED WIRE
3. LAP SPLICES SHALL BE PER ACI 318, LAP CLASS B. STAGGER SPLICES WHEREVER POSSIBLE SO AS NOT

TO IMPAIR STRENGTH OF MEMBERS.
F. OTHER REQUIREMENTS

1. ALL EXPOSED EDGES OF CONCRETE SHALL HAVE A ¾" CHAMFER OR OTHERWISE AS SHOWN ON
DRAWINGS.

2. THE CONTRACTOR SHALL NOT PLACE ANY CONCRETE PRIOR TO SPECIAL INSPECTOR'S VERIFICATION
OF USAGE OF APPROVED MIX DESIGN AND INSTALLATION OF REINFORCING STEEL.

3. DEPOSIT CLOSE TO FINAL LOCATION TO AVOID SEGREGATION.
4. USE VIBRATOR TO CONSOLIDATE CONCRETE BUT NOT TO TRANSPORT CONCRETE LATERALLY.
5. PLACE WITHIN 90 MINUTES OF MIXING. NO TEMPERING.
6. MOIST OR WET CURE ALL CONCRETE FOR SEVEN DAYS.
7. COMPLY WITH ACI REQUIREMENTS FOR PLACEMENT AND CURING OF CONCRETE DURING HOT OR

COLD WEATHER.
8. SLAB TO HAVE A FINISH FLATNESS (FF) OF 38 (1/8" OVER 10'-0") AND A FINISH LEVEL (FL) OF 25 IN

ACCORDANCE WITH ACI 117 AND ASTM E1155.

STRUCTURAL STEEL FRAMING

A. STANDARDS
1. DESIGN - AISC 360 SPECIFICATION FOR STRUCTURAL STEEL BUILDINGS (ALLOWABLE STRESS DESIGN)
2. CONSTRUCTION - AISC 303 CODE OF STANDARD PRACTICE FOR STEEL BUILDINGS AND BRIDGES
3. BOLTED CONNECTIONS - AISC SPECIFICATIONS FOR STRUCTURAL JOINTS USING ASTM A325 OR A490

BOLTS
4. WELDED CONNECTIONS - AMERICAN WELDING SOCIETY (AWS) D1.1

B. MATERIALS
1. WIDE-FLANGE SECTIONS, TEES - ASTM A992
2. SQUARE AND RECTANGULAR HOLLOW STRUCTURAL SECTIONS (HSS) - ASTM A500 GRADE B
3. PIPE SECTIONS - ASTM A53 GRADE B
4. ALL OTHER SECTIONS, PLATES AND RODS - ASTM A36

C. FABRICATION
1. BEAM COPES - ALL RE-ENTRANT CORNERS SHALL BE SHAPED, NOTCH FREE, TO A MINIMUM RADIUS

OF 1/2".
2. PROPERLY MARK ALL MATERIALS FOR FIELD ASSEMBLY. FABRICATE FOR DELIVERY SEQUENCE

WHICH WILL EXPEDITE ERECTION AND MINIMIZE FIELD HANDLING OF MATERIALS.
D. CONNECTIONS

1. GENERAL
a. USE WELDED OR BOLTED SHOP CONNECTIONS, AND BOLTED FIELD CONNECTIONS WHERE

POSSIBLE.
b. DETAIL CONNECTIONS FOR MEMBER END REACTIONS SHOWN ON DRAWINGS. IF NO END

REACTION IS INDICATED AND CONNECTION IS NOT DETAILED, DETAIL CONNECTION FOR ONE-
HALF THE MAXIMUM TOTAL UNIFORM LOAD FOR A LATERALLY-SUPPORTED BEAM, AS
TABULATED IN CHAPTER 3 OF AISC 360.

c.          - DENOTES MOMENT CONNECTION
2. BOLTED CONNECTIONS

a. HIGH STRENGTH BOLTS:  ASTM A325, MINIMUM 3/4" DIA. DIAMETER, WITH ASTM A563 HEAVY
HEX NUTS AND ASTM F436 WASHERS, UNLESS NOTED OR DETAILED OTHERWISE.

b. ALL BOLTED CONNECTIONS ARE BEARING CONNECTIONS, TIGHTENED TO THE SNUG-TIGHT
CONDITION AS DEFINED BY AISC, UNLESS NOTED OR DETAILED OTHERWISE.

c. MINIMUM CONNECTION DEPTH SHALL BE ONE-HALF THE BEAMS "T" DIMENSION.
d. CONNECTIONS SHALL BE STANDARD DOUBLE-ANGLE CONNECTIONS, UNLESS NOTED OR

DETAILED OTHERWISE.
e. THE USE OF EXTENDED SHEAR PLATE CONNECTIONS FOR EITHER BEAM-TO-BEAM OR BEAM-

TO-COLUMN CONNECTIONS IS NOT PERMITTED.
f. HOLES FOR SHOP AND FIELD CONNECTIONS SHALL BE DRILLED OR PUNCHED. NO BURNT

HOLES SHALL BE PERMITTED.
3. WELDED CONNECTIONS

a. USE E70XX ELECTRODES, UNLESS NOTED OTHERWISE.
b. WELDERS SHALL BE AWS-CERTIFIED FOR WELD TYPES AND POSITIONS REQUIRED.

E. SURFACE PREPARATION AND COATINGS
F. ERECTION

1. SET STEEL ACCURATELY AND TO ELEVATIONS INDICATED ACCORDING TO AISC 303 AND AISC 360.
2. MAINTAIN ERECTION TOLERANCES WITH LIMITS OF AISC 303.
3. SPLICE MEMBERS ONLY WHERE INDICATED.
4. DO NOT USE THERMAL CUTTING DURING ERECTION.

RECOMMENDED SITE PREPARATION SEQUENCING NOTES

A. RECOMMENDED SITE PREPARATION SEQUENCING NOTES
1. REFER TO THE GEOTECHNICAL SERVICES REPORT PREPARED BY DANIEL G. LOUCKS, PE FOR PROJECT

SITE REQUIREMENTS.
2. PREPARE THE SITE BY STRIPPING AWAY ALL ASPHALT OR CONCRETE PAVEMENTS, TOPSOIL, ORGANIC

MATTER AND EXISTING FILL MATERIALS FROM WITHIN THE BUILDING FOOTPRINT AND A MINIMUM OF 5'-0"
BEYOND ON ALL SIDES. IF LARGE BOULDERS ARE ENCOUNTERED AND REQUIRE REMOVAL, REMOVE
BOULDERS USING NON-EXPLOSIVE TECHNIQUES. PROVIDE TEMPORARY SHORING AS REQUIRED TO
PROTECT EXISTING STRUCTURES OR PAVEMENTS NOT INTENDED TO BE DISTURBED. PROVIDE 12"
MINIMUM OF COMPACTED STRUCTURAL FILL UNDER ALL FOOTINGS.

3. UNDER OBSERVATION OF GEOTECHNICAL ENGINEERING SPECIAL INSPECTION AGENT, PREPARE
SUBGRADE AS RECOMMENDED BY THE ON SITE REPRESENTATIVE WITH APPROVAL OF THE
GEOTECHNICAL ENGINEER. DO NOT PROOFROLL OR PREPARE THE SUBGRADE DURING OR
IMMEDIATELY FOLLOWING INCLEMENT WEATHER OR ON FROZEN GROUND.

4. CONSTRUCT BUILDING PAD. CONTRACTOR SHALL USE APPROPRIATE MEASURES TO MAINTAIN
INTEGRITY OF SUBGRADE AND FILL MATERIALS AND PREVENT WATER FROM PONDING IN EXCAVATIONS.
STRUCTURAL FILL SHALL BE PLACED IN UNIFORM 8" MAX. LIFTS IN MASS FILL AREAS AND 4" MAX. LIFTS
IN CONFINED AREAS, COMPACTED TO 95% OF THE MAXIMUM DRY DENSITY ATTAINABLE THROUGH THE
MODIFIED PROCTOR COMPACTION TEST (ASTM D1557). TOP OF BUILDING PAD IS BOTTOM OF SLAB
SUBBASE ELEVATION.

5. NATIVE SOILS ARE MOISTURE SENSITIVE AND WILL TEND TO BECOME MUDDY AND LOSE STRENGTH
WHEN WET AND EXPOSED TO NORMAL CONSTRUCTION TRAFFIC. CONTRACTOR SHALL TAKE
APPROPRIATE MEASURES TO MAINTAIN INTEGRITY OF SUBGRADE. DIVERT WATER AWAY FROM
BUILDING PAD AREA AS REQUIRED.

6. EXCAVATE FOR FOOTINGS. GEOTECHNICAL ENGINEERING SPECIAL INSPECTION AGENT SHALL OBSERVE
ALL EXPOSED SUBGRADE AND SHALL VERIFY THE PRESUMPTIVE NET ALLOWABLE BEARING PRESSURES
OF 3,000 PSF CAN BE ACHIEVED. COMPACT FOOTING BEARING GRADES AS RECOMMENDED IN
GEOTECHNICAL REPORT. ADDITIONAL PASSES MAY BE REQUIRED BASED ON FIELD CONDITIONS IF
COMPACTION DOES NOT YIELD SATISFACTORY RESULTS, THEN UNDERCUTS WILL BE REQUIRED.   IF
UNDERCUTS ARE REQUIRED, THE UNDERCUT WIDTH SHALL BE AT LEAST SIX INCHES WIDER THAN THE
FOOTING ON ALL SIDES FOR EVERY FOOT DEPTH OF UNDERCUT REQUIRED.  UNDERCUTS SHALL BE
BACKFILLED WITH STRUCTURAL FILL, COMPACTED TO 95% OF THE MAXIMUM DRY DENSITY ATTAINABLE
THROUGH THE MODIFIED PROCTOR COMPACTION TEST (ASTM D1557).

7. CONSTRUCT FOOTINGS AND FOUNDATION WALLS.
8. BACKFILL FOUNDATION EXCAVATIONS WITH STRUCTURAL FILL COMPACTED TO 98% MAXIMUM DRY

DENSITY PER ASTM D1557 WITHIN BUILDING PERIMETER AND UNDER ALL SLABS AND PAVEMENTS, AND
98% ON EXTERIOR SIDE OF PERIMETER FOUNDATIONS IN LANDSCAPED AREAS.

9. PLACE MIRAFI 550X WOVEN GEOTEXTILE FABRIC OR APPROVED EQUAL PRIOR TO PLACING COMPACTED
SUBBASE / SELECT STRUCTURAL FILL MATERIAL FOR SLAB ON GRADE.

10. PROVIDE 10MIL VAPOR BARRIER ON TOP OF SUBBASE IN SPECIFIED LOCATIONS. REFER TO SLAB PLAN.
11. PLACE SLAB REINFORCING ON SUITABLE SUPPORTS. REFER TO TYPICAL SLAB ON GRADE DETAILS.
12. PLACE CONCRETE SLAB ON GRADE. FINISH AND CURE IN ACCORDANCE WITH PROJECT

SPECIFICATIONS.
13. SELECT STRUCTURAL FILL MATERIALS AND ALL FILL MATERIAL USED WITHIN THE BUILDING FOOTPRINT

TO BE REVIEWED AND APPROVED BY THE GEOTECHNICAL ENGINEER.

GENERAL

A. WORK STRUCTURAL DRAWINGS WITH CIVIL, ARCHITECTURAL, PLUMBING AND MECHANICAL DRAWINGS.
B. REFERENCED CODES AND DESIGN STANDARDS

1. 2020 BUILDING CODE OF NEW YORK STATE - BCNYS.
2. ASCE/SEI 7-16 MINIMUM DESIGN LOADS AND ASSOCIATED CRITERIA FOR BUILDINGS AND OTHER

STRUCTURES (ASCE 7-16).
C. ALL ELEVATIONS ARE REFERENCED FROM FINISH FLOOR = 0' - 0"

PROJECT CONDITIONS

A. COORDINATE WORK WITH THE OWNER.
B. COMPLY WITH ALL APPLICABLE OWNER RULES, CODES AND REGULATIONS.
C. FIELD VERIFY EXISTING CONDITIONS AND DIMENSIONS BEFORE SUBMITTING SHOP DRAWINGS. NOTIFY

ENGINEER OF ANY DIFFERENCES BETWEEN EXISTING CONDITIONS AND INTENT OF THESE DRAWINGS.
D. ALL WORK SHALL BE EXECUTED IN A TIMELY AND PROFESSIONAL MANNER.
E. REMOVE FROM THE SITE AND LEGALLY DISPOSE OF ALL DEBRIS, RUBBISH AND OTHER MATERIALS

RESULTING FROM CONSTRUCTION.
F. KEEP ACCESS TO AND FROM THE WORK AREAS CLEAN AND FREE OF TOOLS, MATERIALS, DEBRIS, ETC.
G. AT COMPLETION OF JOB, LEAVE THE WORK AREA READY FOR USE BY OWNER AND WITHOUT NEED

FOR FURTHER CLEAN UP OF ANY KIND.
H. JOB SITE SAFETY SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR.

SUBMITTALS

A. ELECTRONICALLY SUBMIT SHOP DRAWINGS AND PRODUCT INFORMATION FOR MATERIALS DETAILED OR
SPECIFIED.

B. REPRODUCTION OF CONTRACT DRAWINGS IS NOT PERMITTED.

STRUCTURAL DESIGN DATA

A. BUILDING OCCUPANCY CATEGORY - II
B. PEMB (PRE-ENGINEERED METAL BUILDING) DEAD LOADS:

1. ROOF DEAD LOAD - 10 PSF
2. COLLATERAL LOAD - 5 PSF (PRIMARY AND SECONDARY FRAMING)
3. ADDITIONAL DEAD LOADS AS INDICATED ON ROOF FRAMING PLAN

C. ROOF SNOW LOAD:
1. GROUND SNOW LOAD, Pg - 30 PSF
2. EXPOSURE CATEGORY, C
3. EXPOSURE FACTOR, Ce - 1.0
4. THERMAL FACTOR, Ct - 1.2
5. SNOW LOAD IMPORTANCE FACTOR, Is - 1.0
6. PEMB DESIGNS SHALL CONSIDER SNOWDRIFT AND UNBALANCED SNOW LOADS IN ACCORDANCE

WITH ASCE 7-16.
D. WIND LOAD: PER 2015 IBC WITH 2016 NYS SUPPLEMENT

1. BASIC WIND SPEED (3-SECOND GUST), V - 115 MPH
2. EXPOSURE CATEGORY, C
3. WIND DIRECTIONALITY FACTOR, Kd - .85
4. TOPOGRAPHIC FACTOR, Kzt - 1.0
5. GUST EFFECT FACTOR, G - .85
6. ENCLOSURE CLASSIFICATION, ENCLOSED
7. VELOCITY PRESSURE COEFFICIENT, Kz - .9642
8. VELOCITY PRESSURE, qz - BY PEMB MANUFACTURER
9. COMPONENT & CLADDING PRESSURES, BY PEMB MANUFACTURER

E. SEISMIC LOAD: ASCE 7-10
1. SEISMIC IMPORTANCE FACTOR, Ie - 1.0
2. SPECTRAL RESPONSE ACCELERATION, Ss - 0.202 g
3. SPECTRAL RESPONSE ACCELERATION, S1 - 0.066 g
4. SEISMIC SITE CLASS, D
5. SITE COEFFICIENT FOR Ss, Fa - 1.6
6. SITE COEFFICIENT FOR S1, Fv - 2.4
7. DESIGN SPECTRAL RESPONSE ACCELERATION, Sds - 0.216 g
8. DESIGN SPECTRAL RESPONSE ACCELERATION, Sd1 - 0.105 g
9. SEISMIC DESIGN CATEGORY, B
10. BASIC SEISMIC-FORCE-RESISTING SYSTEM - BY PEMB MANUFACTURER
11. RESPONSE MODIFICATION FACTOR, R - BY PEMB MANUFACTURER
12. ANALYSIS PROCEDURE - BY PEMB MANUFACTURER
13. DESIGN BASE SHEAR, V - BY PEMB MANUFACTURER

SPECIAL INSPECTION & TESTING REQUIREMENTS

A. REFER TO SPECIFICATION SECTION 014100

EARTHWORK AND FOUNDATIONS

A. READ THE GEOTECHNICAL SERVICES REPORT PREPARED BY DANIEL G. LOUCKS, PE. THIS REPORT IS
PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

B. THE BOTTOM OF ALL CONCRETE FOUNDATIONS SHALL BEAR ON 12" MIN. OF COMPACTED SELECT
STRUCTURAL FILL

C. THE CONTRACTOR SHALL NOT COMMENCE FOUNDATION CONSTRUCTION WORK PRIOR TO INSPECTION
AND APPROVAL OF THE BEARING SOIL BY PROFESSIONAL GEOTECHNICAL ENGINEER.

D. ALL EXCAVATIONS SHALL BE DEWATERED TO MAINTAIN GROUNDWATER AT LEAST 24" BELOW FOOTING
BEFORE PLACING OF CONCRETE.

E. FOOTINGS SHOWN HAVE BEEN SIZED BASED ON AN ALLOWABLE NET SOIL BEARING PRESSURES OF
3,000 PSF. PROFESSIONAL GEOTECHNICAL ENGINEER SHALL VERIFY THE PRESUMPTIVE BEARING
PRESSURES CAN BE ACHIEVED, PRIOR TO CONSTRUCTION OF FOUNDATIONS.

F. BACKFILL ONE SIDE OF FOUNDATION WALLS NO MORE THAN 24" HIGHER THAN OPPOSITE SIDE, UNLESS
THE SLABS AT THE TOP AND BOTTOM OF THE WALL ARE IN PLACE AND HAVE CURED 7 DAYS MINIMUM.

G. UNLESS NOTED OTHERWISE, CENTER COLUMN FOOTINGS ON COLUMNS.
H. UNLESS NOTED OTHERWISE, CENTER STRIP FOOTINGS ON FOUNDATION WALLS.
I. READ "RECOMMENDED SITE PREPARATION SEQUENCING NOTES" THIS SHEET.

CAST-IN-PLACE CONCRETE

A. A. STANDARDS
1. ACI 318 BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE
2. ACI 301 SPECIFICATIONS FOR STRUCTURAL CONCRETE FOR BUILDINGS
3. ACI 306.1 STANDARD SPECIFICATION FOR COLD WEATHER CONCRETING
4. CRSI MANUAL OF STANDARD PRACTICE

B. DESIGN COMPRESSIVE STRENGTHS
1. FOUNDATIONS AND FOUNDATION WALLS: 4000 PSI @ 7 DAYS
2. SLAB-ON-GRADE: 4000 PSI @ 28 DAYS

C. CONCRETE MIX REQUIREMENTS
1. PORTLAND CEMENT - ASTM C150, TYPE I OR II
2. NORMAL WEIGHT AGGREGATES - ASTM C33, CLASS 3S

a. MAXIMUM AGGREGATE SIZE - 3/4"
3. AIR-ENTRAINING ADMIXTURE - ASTM C260

a. FOR ALL EXTERIOR CONCRETE AND OTHER CONCRETE THAT WILL BE EXPOSED TO
FREEZING TEMPERATURES DURING THE CURING PERIOD, PROVIDE CONCRETE WITH A
TOTAL AIR CONTENT OF 5.5% WITH TOLERANCE +/-1.5%

4. FLY ASH - ASTM C618 CLASS 'C' OR 'F' FLY ASH WITH LOSS ON IGNITION LESS THAN 6 PERCENT.
MAXIMUM FLY ASH CONTENT SHALL BE 25 PERCENT OF TOTAL CEMENTITIOUS MATERIALS, BY
WEIGHT. CONTRACTOR MAY SUBSTITUTE GROUND-GRANULATED BLAST FURNACE SLAG (ASTM
C989 GRADE 100 OR 120) FOR FLY ASH. ALTERNATIVELY, A BLENDED CEMENT MAY BE USED.

COMPONENTS AND CLADDING WIND PRESSURE NOTES:

1. THE COMPONENTS AND CLADDING WIND LOAD PRESSURES IN THE TABLES ABOVE ARE BASED ON ASCE 7-2016.
2. THE PRESSURES INDICATED ARE "ULTIMATE" LOAD CONDITIONS. REFER TO THE GENERAL NOTES FOR WIND LOAD

INFORMATION AND PARAMETERS.
3. THE PRESSURES IN THE TABLES ABOVE ARE TO BE USED FOR WIND LOAD CONTRIBUTION TO THE TOTAL LOAD APPLIED

TO ANY COMPONENTS AND CLADDING MEMBER OR MATERIAL WHICH IS PART OF A ROOF OR EXTERIOR WALL ASSEMBLY.
4. REFER TO CHAPTER 16 OF THE BUILDING CODE OF NEW YORK STATE AND ASCE 7-2016 FOR DEFINITION OF TERMS.
5. CONFIGURATION OF END ZONES, EDGE STRIPS AND CORNERS SHALL BE PER ASCE 7-2016.
6. INTERPOLATION FOR EFFECTIVE WIND AREA BETWEEN 10 SF AND 100 SF FOR ROOFS, AND 10 SF AND 500 SF FOR WALLS IS

PERMITTED.
7. PRESSURES ARE APPLIED NORMAL TO THE SURFACE OF THE COMPONENT OR CLADDING ELEMENT.
8. POSITIVE AND NEGATIVE PRESSURES DO NOT SIMULTANEOUSLY.
9. THE WIDTH OF EDGE STRIP (a) SHALL BE 10 PERCENT OF THE LEAST HORIZONTAL, OR 40 PERCENT OF THE EAVE HEIGHT,

WHICHEVER IS LESS, BUT NOT LESS THAN EITHER 4 PERCENT OF THE LEAST HORIZONTAL DIMENSION OR 3 FEET.

ROOF SLOPE
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GRADE

ROOF

WITHIN THIS ZONE THE FOLLOWING SHALL APPLY:
1. FOR PRESSURE TOWARDS SURFACE USE SAME AS

WALL PRESSURE ZONES 4 AND 5.
2. FOR PRESSURE AWAY FROM SURFACE USE SAME AS

ROOF PRESSURES EXCEPT ZONE 2 SHALL BE TREATED
AS ZONE 1, AND ZONE 3 SHALL BE TREATED AS ZONE 2.
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PRE-ENGINEERED METAL BUILDING FOUNDATIONS ARE
PRELIMINARY AND PROVIDED FOR BIDDING PURPOSES ONLY.

FINAL FOUNDATION DESIGN WILL BE PROVIDED TO
SUCCESSFUL BIDDER AFTER REVIEW OF THE METAL

BUILDING REACTIONS AND APPROVAL BY THE ENGINEER.
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NOTES:

1. TOP OF CONCRETE ELEVATIONS NOTED ON PLAN ARE REFERENCED FROM FIRST FLOOR DATUM 0'-0".
2. TYPICAL FLOOR IS 8" THICK CONCRETE SLAB ON GRADE OVER 12" MIN. COMPACTED SUBBASE. REFER TO GEOTECHNICAL REPORT BY DANIEL G. LOUCKS, PE.
3. REINFORCE SLABS WITH #5 BARS AT 10" OC EACH WAY TOP AND BOTTOM.
4. UTILITIES NOT SHOWN ON STRUCTURAL DRAWINGS. REFER TO CIVIL, MECHANICAL AND PLUMBING DRAWINGS FOR ALL UNDERGROUND UTILITIES.
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8" SLAB-ON-GRADE
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"

3/16

3/16" X 3/4"
SAWN JOINT

"

8"

SEMI RIGID JOINT FILLER

STOP REINFORCEMENT

12" MIN OF COMPACTED NYSDOT TYPE 2
SUBBASE ITEM 304.12

.

1ST POUR2ND POUR

1"

3/8" x 4-1/2" SQ. PLATE
"DIAMOND DOWELS" IN PLASTIC

POCKET FORMER AT 18" OC
(PLACE AT CENTER OF SLAB)

4"

NOTES:

1. CONSTRUCTION JOINTS SHALL ALIGN WITH PLANNED SAWCUT CONTROL JOINTS. CONTRACTOR SHALL SUBMIT
PROPOSED CONSTRUCTION JOINT LAYOUT WITH POUR SEQUENCE INDICATING CONSTRUCTION JOINT
LOCATIONS FOR ENGINEER'S REVIEW AND APPROVAL PRIOR TO SLAB PLACEMENT.

2. JOINTS SHALL NOT BE FILLED UNTIL ADEQUATE TIME HAS PASSED AS RECOMMENDED BY THE MANUFACTURER.
3. FILL JOINTS FULL DEPTH IN ACCORDANCE WITH SPECIFICATION 033000 AND MANUFACTURERS INSTRUCTIONS.

3/16

3/16" X 2"
SAWN JOINT

NOTES:

1. JOINT TO BE SAWCUT AS SOON AS CONCRETE HAS HARDENED SUFFICIENTLY TO PREVENT DISLODGING OF
AGGREGATE.  COMPLETE CUTTING BEFORE SHRINKAGE INDUCES CRACKING.

2. SAWCUT JOINTS SHALL BE PLACED AT INTERVALS NOT TO EXCEED 15 FT WITH AN ASPECT RATIO NOT TO
EXCEED 1.5:1. CONTRACTOR SHALL SUBMIT PROPOSED CONSTRUCTION JOINT LAYOUT FOR ENGINEER'S
REVIEW AND APPROVAL PRIOR TO SLAB PLACEMENT.

3. JOINTS SHALL NOT BE FILLED UNTIL ADEQUATE TIME HAS PASSED AS RECOMMENDED BY THE MANUFACTURER.
4. FILL JOINTS FULL DEPTH IN ACCORDANCE WITH SPECIFICATION 033000 AND MANUFACTURERS INSTRUCTIONS.

"

8"

2"
CL

R

2"

9"9"

SEMI RIGID JOINT FILLER FULL
DEPTH.
REFER TO SPECIFICATION 033000.

STOP REINFORCEMENT

3/4" DIA SMOOTH
DOWELS @ 12" OC.

GREASE ENTIRE DOWEL.

12" COMPACT SELECT STRUCTURAL FILL

11
/2"

1/2" MASTERSEAL SL-1 SELF-LEVELING
POLYURETHANE JOINT SEALANT.

8" SLAB-ON-GRADE WITH #5 BAR AT 10"
OC EACH WAY TOP AND BOTTOM.

1/2" X 8" FIBRE EXPANSION JOINT WITH ZIP CAP BY W.R. MEADOWS.

8"
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SCALE:  1/4" = 1'-0"A1 SLAB PLAN

PLAN
NORTH

4' 8'0 2'

SCALE:  3/4" = 1'-0"B4 TYPICAL SLAB-ON-GRADE CONSTRUCTION JOINT DETAIL

SCALE:  3/4" = 1'-0"A4 TYPICAL SLAB-ON-GRADE CONTROL JOINT DETAIL

SCALE:  1 1/2" = 1'-0"C4 TYPICAL SLAB-ON-GRADE ISOLATION JOINT DETAIL
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NOTES:

1. METAL BUILDING PACKAGE TO INCLUDE TYPE B STEEL ROOF DECK, STEEL JOIST PACKAGE, BUILDING SHELL (INCLUDING ALL FRAMED
OPENINGS INDICATED ON THE ARCHITECTURAL DRAWINGS) AND ALL ARCHITECTURAL COMPONENTS. FOUNDATIONS, SLABS AND OTHER
INTERIOR STRUCTURAL ITEMS ARE NOT INCLUDED IN METAL BUILDING BID PACKAGE.

2. STEEL JOISTS SHALL BE DESIGNED USING THE FOLLOWING UNIFORM LOADS:
a. ROOF DEAD LOAD = 10 PSF
b. COLLATERAL DEAD LOAD = 5 PSF
c. ROOF LIVE LOAD = 2000 LBS CONCENTRATED LIVE LOAD APPLED TO SINGLE PANEL POINT ON BOTTOM CHORD. POSITION LOAD

ALONG JOIST TO CREATE WORST CASE LOAD EFFECT FOR EACH LIMIT STATE UNDER CONSIDERATION.
d. SNOW LOAD = 38 PSF
e. WIND LOAD = 31 PSF UPLIFT (PER ASCE 7-16)

3. THE EXPANDABLE FRAME ALONG COLUMN LINE 1 SHALL NOT BE INCLUDED IN THE DESIGN OF THE LATERAL FORCE RESISTING SYSTEM.
4. THE STEEL ROOF DECK DIAPHRAGM, CHORDS, COLLECTORS, DRAG STRUTS AND FASTENERS SHALL BE DESIGNED FOR A MINIMUM APPLIED

UNIT SHEAR OF 650 LBS/FT.
5. BOTTOM OF ROOF DECK = 25' - 6 1/8" AFF AT COLUMN LINE 3.
6. REFER TO ARCHITECTURAL AND MECHANICAL DRAWINGS FOR ROOF OPENINGS AND ROOFTOP EQUIPMENT. PROVIDE A TYPICAL ROOF

OPENING FRAME AROUND ALL OPENINGS GREATER THAN 8" IN ANY DIRECTION OR ANY EQUIPMENT WITH AN OPERATING WEIGHT GREATER
THAN 75 LBS. FRAME SHALL CONSIST OF L6X6X3/8 MEMBERS WELDED TO 8" LONG L6X6X3/8 CLIPS AND POSITIONED AS REQUIRED BY
EQUIPMENT MANUFACTURER. USE 1/4" FILLET WELDS ALL AROUND UNLESS NOTED OTHERWISE.

WIND COLUMN

BRACED BAY

FRAME ALONG COLUMN LINE
1 TO BE EXPANDABLE
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SCALE:  1/4" = 1'-0"A1 FRAMING PLAN

PLAN
NORTH

8'0 4' 16'
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S-501

#3 TIES
- (2) WITHIN 5" FROM THE TOP
- (4) TIES EQ. SP. REMAINING.

(10) #5 VERT EQ. SP.

(4) 3/4" DIA. ASTM F1554 GR. 55
ANCHOR RODS WITH 20" EMBEDMENT

1 3/4" X 7" X 0' - 5" DEEP SHEAR
LUG POCKET CENTERED ON

ANCHOR RODS

3

C

B2
S-501

1'
-1

0"

2' - 1"

11
"

1' - 5" 8"

(11) #5 VERT BAR EQ. SP. AT
PERIMETER

(3) #5 VERT. EQ. SPC.
#3 TIES
- (2) WITHIN 5" FROM THE TOP
- (6) TIES AT 4" OC.
- (2) TIES EQ. SP. REMAINING.

(4) 3/4" DIA. ASTM F1554 GR. 55
ANCHOR RODS WITH 20"
EMBEDMENT

C

1' - 10"

6"
8"

1'
-2

"

(12) #5 VERT BAR EQ. SP. #3 TIES
- (2) WITHIN 5" FROM THE TOP
- (4) TIES EQ. SP. REMAINING.

(4) 3/4" DIA. ASTM F1554 GR. 55
ANCHOR RODS WITH 20" EMBEDMENT

B3
S-501

(9) #5 BAR EQUALLY SPACED LONG
DIRECTION TOP AND BOTTOM.

(10) # 5 VERTICAL BAR EQ. SP.(4) 3/4" DIA. ASTM F1554 GR. 55
ANCHOR RODS WITH 20" EMBEDMENT

11
/2"

CL
R.

3"
CL

R.

#3 TIES
- (2) WITHIN 5" FROM THE TOP
- (4) TIES EQ. SP. REMAINING.

8" FIBRE EXPANSION JOINT WITH SEALANT

T/FTG = -4' - 2"

T/PEDESTAL = 0' - 0"

3' - 4" 1' - 2" 3' - 6"

8' - 0"

1'
-0

"

(11) #5 BAR EQUALLY SPACED SHORT
DIRECTION TOP AND BOTTOM.

FOOTING F1 (F1)

COLUMN BY METAL BUILDING MANUFACTURER.

8" SLAB-ON-GRADE WITH #5 BAR AT
10" OC EACH WAY TOP AND BOTTOM.

1 3/4" X 7" X 0' - 5" DEEP SHEAR
LUG POCKET CENTERED ON

ANCHOR RODS.

8" 8"

2' - 0"

T/CONC = 0' - 0"

(5) #5 HORIZONTAL
BAR EQ. SP.

(5) #5 VERT AT 12" OC
CENTERED ON WALL.

(3) CONTINUOUS #5 BAR EQ. SP.

#5 TRANSVERSE  BAR AT 12" OC

1'
-0

"

3"
CL

R.

8"
8" FIBRE EXPANSION JOINT WITH SEALANT

8" SLAB-ON-GRADE WITH #5 BAR AT
10" OC EACH WAY TOP AND BOTTOM

T/FTG = -4' - 2"

+/-
3"

T/CONC = 0' - 0"

T/FTG = -4' - 2"

T/WALL = -0' - 8"

(4) #5 HORIZONTAL BAR. MATCH SPACING
REFERENCED ON DETAIL  A4/S-501.

(5) #5 VERT AT 12" OC
CENTERED ON WALL.

(3) CONTINUOUS #5 BAR EQ. SP.

#5 TRANSVERSE  BAR AT 12" OC

+/-
3"

3"
CL

R.

8" 8"

8"

1'
-0

"

#4 HOOKED DOWELS TIED TO VERTICAL BAR.
10

24

11
/2"

CL
R.

8" SLAB-ON-GRADE WITH #5 BAR AT
10" OC EACH WAY TOP AND BOTTOM.

OVERHEAD DOOR. REFER TO
ARCHITECTURAL DRAWINGS.3

T/PEDESTAL = 0' - 0"

T/FTG = -4' - 2"

(7) #5 BAR EQUALLY
SPACED EACH WAY
TOP AND BOTTOM.

#3 TIES
- (2) WITHIN 5" FROM TOP OF PEDESTAL
- (6) TIES AT 4" OC.
- (2) TIES EQ. SP. REMAINING

1'
-0

"

2' - 2 1/2" 2' - 2 1/2"2' - 1"

(11) #5 VERT BAR EQ. SP. AT
PERIMETER

(3) #5 VERT. EQ. SPC.

3/4" DIA. ASTM F1554 GR. 55 ANCHOR
RODS WITH 20" EMBEDMENT

+/-
3"

11
/2"

CL
R.

COLUMN BY METAL BUILDING
MANUFACTURER.

8" SLAB-ON-GRADE WITH #5
BAR AT 10" OC EACH WAY TOP

AND BOTTOM.

8" FIBRE EXPANSION JOINT WITH
SEALANT

FOUNDATION WALL AT OPENING.
REFER TO DETAIL B4/S-501

3"
CL

R.
11

/2"
CL

R.

1 1/2" CLR.

1" NS GROUT.

1/4" LEVELING PLATE BY METAL
BUILDING MANUFACTURER.

6' - 6"

+/-
4"

5"
/T

OP
+/-

4"

FOOTING F2 (F2)

FOOTING F2 (F2)

C

T/FTG = -4' - 2"

T/PEDESTAL = -0' - 8"

T/CONC = 0' - 0"

COLUMN BY METAL BUILDING
MANUFACTURER.

8" SLAB-ON-GRADE WITH #5 BAR AT 10"
OC EACH WAY TOP AND BOTTOM.

(12) #5 VERT BAR EQ. SP.

#3 TIES
- (2) WITHIN 5" FROM THE TOP
- (4) TIES EQ. SP. REMAINING.

(4) 3/4" DIA. ASTM F1554 GR. 55
ANCHOR RODS WITH 20" EMBEDMENT

1'
-0

"

2' - 8" 1' - 2" 2' - 8"

6' - 6"

3"
CL

R.
11

/2"
CL

R. (7) #5 BAR EQUALLY SPACED
EACH WAY TOP AND
BOTTOM.

FOOTING F2 (F2)

1

1

NOTES:

1. REINFORCING SIZE AND SPACING TO MATCH FOOTING REINFORCEMENT.
2. THICKNESS TO MATCH CONTINUOUS FOUNDATION.  SEE PLAN.
3. STEP FOOTINGS BELOW ANY PIPING OR UTILITIES WITH INVERTS LOWER THAN 3' - 6"

BELOW FINISH FLOOR. COORDINATE WITH PLUMBING, MECHANICAL, AND ELECTRICAL
DRAWINGS TO DETERMINE LOCATIONS REQUIRING STEPPED FOOTINGS NOT OTHERWISE
SHOWN ON FOUNDATION PLAN.
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1' - 0"

1/2" EXPANSION JOINT
W/SEALANT

(2) #4 CONT

#4 CONT#4 @ 12" OC
(HOOK AS SHOWN)

#4 @ 12" OC

(3) #4 CONT

LEVELING BAR
BY TRENCH DRAIN
MANUFACTURER

NOTES:

1. GENERAL CONTRACTOR SHALL BE RESPONSIBLE FOR ALL WORK REQUIRED FOR INSTALLATION OF TRENCH
DRAINS INCLUDING PROCUREMENT AND INSTALLATION OF FRAME AND GRATE.

2. REFER TO PLUMBING DRAWINGS FOR INVERT ELEVATIONS.
3. WORK TO BE COORDINATED WITH PLUMBING CONTRACTOR.

8"

SERIES NUMBER 6905 EXTRA HEAVY DUTY TOP FLANGE
FRAME AND GRATE BY EJ CORP.

- TRENCH WIDTH = 15"
- GRATE WIDTH = 17"

WALL
CORNER

PIER @
T/SLAB
ELEVATION

CORNER PIER
PIER

(2) #6 X4'-0" LONG
PLACED AS SHOWN @ TOP OF
SLAB (2" MIN CLR COVER)
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SCALE:  1" = 1'-0"A1 PEDESTAL P1 (P1) PLAN DETAIL
SCALE:  1" = 1'-0"A2 PEDESTAL P2 (P2) PLAN DETAIL

SCALE:  1" = 1'-0"A3 PEDESTAL P3 (P3) PLAN DETAIL

SCALE:  3/4" = 1'-0"B1 PEDESTAL P1 (P1) SECTION

SCALE:  3/4" = 1'-0"A4 TYPICAL FOUNDATION WALL DETAIL

SCALE:  3/4" = 1'-0"B4 TYPICAL FOUNDATION WALL DETAIL AT DOOR OPENINGS
SCALE:  3/4" = 1'-0"B2 PEDESTAL P2 (P2) SECTION

SCALE:  3/4" = 1'-0"B3 PEDESTAL P3 (P3) SECTION

SCALE:  3/4" = 1'-0"C2 FOUNDATION STEP DETAIL
SCALE:  3/4" = 1'-0"C3 TYPICAL TRENCH DRAIN DETAIL

SCALE:  1/2" = 1'-0"C1 TYPICAL RE-ENTRANT CORNER REINFORCEMENT DETAIL
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BUILDING CODE INFORMATION

OCCUPANCY CLASSIFICATION (BCNYS 302):

CONSTRUCTION TYPE CLASSIFICATION
(BCNYS TABLE 601):

FIRE RESISTANCE RATED CONSTRUCTION 
PROVIDED (BCNYS TABLE 601, TABLE 602):

PORTABLE FIRE EXTINGUISHERS (BCNYS 906.1):

EGRESS WIDTHS (BCNYS 1005.3):

FIRE SUPPRESSION (BCNYS 903.2.10):

EXIT ACCESS TRAVEL DISTANCE
(BCNYS TABLE 1017.2):

INTERIOR FINISHES (BCNYS TABLE 803.13):

LOW-HAZARD STORAGE GROUP, S2  (SBCNY 311.3)

TYPE IIB, NONCOMBUSTABLE - NEW CONSTRUCTION

STRUCTURAL FRAME:   0 HRS
BEARING WALLS, EXTERIOR   0 HRS, SEPERATION DISTANCE <30FT
BEARING WALLS, INTERIOR   0 HRS
NON-BEARING WALLS   0 HRS
FLOOR CONSTRUCTION   0 HRS
ROOF CONSTRUCTION   0 HRS

PARKING GARAGE:   200 SF PER OCCUPANT

DOORS AND CORRIDORS:      0.2" PER OCCUPANT
STAIRS:      0.3" PER OCCUPANT

UNSPRINKLERED - NOT REQUIRED  - REFER TO LIFE SAFETY PLAN

USE GROUP S2,   300' ALLOWABLE, 68' PROVIDED - REFER TO LIFE SAFETY PLAN

USE GROUP  S2,  NONSPRINKLED
ALL EXITS HAVE MINIMUM CLASS B INTERIOR FINISH
ALL CORRIDORS HAVE MINIMUM CLASS B INTERIOR FINISH.
ALL ROOMS & ENCLOSED SPACES HAVE MINIMUM CLASS C INTERIOR FINISH

EGRESS CAPACITY OF DOORS (BCNYS 1005.1): DOORS WITH STANDARD HOLLOW METAL FRAMES AND BUTT HINGES

SIZE CLEAR WIDTH MAX. OCC. LOAD (CAP = .2"/OCC)

(1) 3'-0" 33.125"

(1) 3'-2" 35.125"

(1) 3'-4" 37.125"

(1) 3'-6" 39.125"

(1) 3'-8" 41.125"

(1) 3'-10" 43.125"

(1) 4'-0" 45.125"

165 OCCUPANTS

175 OCCUPANTS

185 OCCUPANTS

195 OCCUPANTS

205 OCCUPANTS

215 OCCUPANTS

225 OCCUPANTS

CODES TO WHICH THIS PROJECT WAS DESIGNED:

2020 UNIFORM BUILDING CODE OF NEW YORK 
STATE - BCNYS

2018 INTERNATIONAL MECHANICAL CODE - IMC

2018 INTERNATIONAL PLUMBING CODE - IPC

2018 INTERNATIONAL ENERGY CONSERVATION CODE - IECC

2018 NFPA 70 NATIONAL ELECTRICAL CODE, of the NATIONAL FIRE PROTECTION ASSOC, INC.

2010 ICC/ANSI A117.1 ACCESSIBLE and USABLE BUILDINGS and FACILITIES ANSI

2008 NEW YORK PUBLIC HEALTH CODE - PHC

2010 ADA STANDARDS FOR ACCESSIBLE DESIGN

2020 FIRE CODE OF NEW YORK STATE - FCNYS

2018 INTERNATIONAL BUILDING CODE IBC

2020 AMMENDMENTS TO THE BUILDING CODE OF NEW YORK STATE

2018 INTERNATIONAL FIRE CODE - IFC

2018 NATIONAL FIRE PROTECTION ASSOCIATION STANDARD (NFPA) 101 - LIFE SAFETY CODE

2020 AMMENDMENTS TO  FIRE CODE OF NEW YORK STATE

BUILDING HEIGHT ALLOWABLE (STORY/FEET):  2 STORIES  / 55.0 FT
BUILDING HEIGHT PROVIDED (STORY/FEET): 1 STORY / 25.0 FT

BUILDING AREA ALLOWABLE:  26,000 SF
BUILDING AREA PROVIDED:  2,000 SF

ALLOWABLE BUILDING HEIGHT / AREA
(BCNYS 503.1.1, TABLE 504.3, TABLE 504.4, 
TABLE 506.2, BCNYS 507):

OCCUPANCY TYPE (BCNYS 508.3): PRIMARY OCCUPANCY USE IS S2

INCIDENTAL USES (BCNYS TABLE 509) MECHANICAL ROOMS NONSPRINKLERED, NO SEPERATION REQUIRED

BUILDING CODE INFORMATION CONTINUED:

RISK CATEGORY (BCNYS TABLE 1604.5): CATEGORY II

ENCLOSED GARAGE, VENTILATION (BCNYS 406.6.2): MECHANICAL VENTILATION AND EXHAUST SYSTEM - PROVIDED

MEANS OF EGRESS ILLUMINATION (BCNYS 1008): PROVIDED AT EXIT DOORS

PLUMBING FIXTURES (BCNYS 2902.3.1): NOT REQUIRED

ENVELOPE REQUIREMENTS (ECCCNYS): ORANGE COUNTY NY:
CLIMATE ZONE 5
SEMI-HEATED METAL BUILDING

METAL BUILDING ENVELOPE: TABLE C402.1.3, C402.1.4
REQUIRED: R-13 + 13CI OR U-0.052
PROVIDED: R-16 OR U-0.063

UNHEATED SLAB: TABLE C402.1.3 OR C402.1.4
REQUIRED: R-10 FOR 24" BELOW
PROVIDED: R-15

ROOF ENVELOPE: TABLE C402.1.3 OR C402.1.4
REQUIRED: R-19 + 11 LS OR U-0.035
PROVIDED: R-19 + 11 LS

GARAGE DOOR GLAZING <14%: TABLE C402.1.4
REQUIRED: U-0.31
PROVIDED: U-0.37

SWINGING DOOR: TABLE C402.1.3 OR C402.1.4
REQUIRED: R-4.75 OR U-0.37
PROVIDED: R-19 + 11 LS

OCCUPANT LOAD (BCNYS 1004.1.2):

PORTABLE FIRE EXTINGUISHERS - PROVIDED

2020 ENERGY CONSERVATION CONSTRUCTION 
CODE OF NEW YORK STATE - ECCCNYS

USE GROUP S2

2,000 SF

200 SF/P

= 10 P

1A

1175

5

1B

1175

5

31'-5 5/8"

62'-11 1/4"

34
'-4

"

TRAVEL DISTANCE = 68 FT

LIFE SAFETY LEGEND

ROOM OCCUPANT LOAD

AREA IN SQ. FT.

OCCUPANT LOAD FACTOR (BCNYS TABLE 1004.5)

ACTURAL LOAD

EXIT CAPACITY

EXIT CAPACITY

15
DIRECTION OF TRAVEL
WITH ACCUMULATED OCCUPANT LOAD

146'
MAXIMUM TRAVEL DISTANCE
FROM FURTHEST POINT

165
7

= 95P100 SF/P
9500 SF

USE GROUP S2

OCCUPANCY DESIGNATION:

A

AFF ABOVE FINISHED FLOOR
ACT ACOUSTICAL CEILING TILE
AMP ACOUSTICAL METAL PANEL   
ALUM     ALUMINUM

B

BLK BLOCK
BD BOARD
BOT BOTTOM
BLDG BUILDING

C

CPT CARPET
CLG    CEILING
CTR CENTER
CL  CENTER LINE
CT CERAMIC TILE
CLR CLEAR / CLEARANCE
COL   COLUMN
CONC  CONCRETE
CMU CONCRETE MASONRY UNIT
CONT CONTINUOUS
CNTJ CONTROL JOINT
CJ CONSTRUCTION JOINT
CG CORNER GUARD
CORR   CORRIDOR
CTR COUNTER
CRS COURSE(S)
CRN CROWN

D

DEMO DEMOLISH / DEMOLITION
DET DETAIL
DIA DIAMETER
DIM DIMENSION
DISP DISPENSER
DN DOWN
DWG DRAWING
DF DRINKING FOUNTAIN

E

EA EACH
EOS EDGE OF SLAB
ELEC ELECTRIC
EWC ELECTRIC WATER COOLER
EL ELEVATION
ELEV ELEVATOR
ENCL ENCLOSURE
ENTR ENTRANCE
EQ EQUAL
EQUIP EQUIPMENT
EXH EXHAUST
EXIST EXISTING
ETR EXISTING TO REMAIN
EXP EXPANSION
EJ EXPANSION JOINT
EXP EXPOSED
EXT EXTERIOR

F

FT FEET/FOOT
FRP FIBER REINFORCED POLYESTER
FGL FIBERGLASS
FIN FINISH(ED)
FFL FINISHED FLOOR ELEVATION
FIN GR FINISH GRADE
FA FIRE ALARM
FEC FIRE EXTINGUISHER CABINET
FHC FIRE HOSE CABINET
FP FIRE PROTECTION
FRT FIRE RETARDANT TREATED
FP FIREPROOF
FIXT FIXTURE
FLASH FLASHING
FL FLOOR
FD FLOOR DRAIN
FTG FOOTING
FDTN FOUNDATION
FURN FURNISH
FBO FURNISHED BY OTHERS

G

GA GAGE / GAUGE
GALV GALVANIZED
GC GENERAL CONTRACTOR
GL GLASS
GL BLK GLASS BLOCK
GB GRAB BAR
GRL GRILLE
GYP GYPSUM BOARD

H

HCP HANDICAPPED
HDWD HARDWOOD
HT HEIGHT
HP HIGH POINT
HM HOLLOW METAL

I

IRWC IMPACT RESISTANT WALL COVERING
ID INSIDE DIAMETER
INSUL INSULATION / INSULATED
INT INTERIOR

J

JAN CLO JANITOR'S CLOSET

K

KD KNOCKDOWN

L

LAM LAMINATE
LAM GL LAMINATED GLASS
LAV LAVATORY
L LENGTH / LONG
LF LINEAL FEET
LPT LOW POINT

M

MFR MANUFACTURER
MO MASONRY OPENING
MATL MATERIAL
MAX MAXIMUM
MECH MECHANICAL
MTL METAL
MEZZ MEZZANINE
MIN MINIMUM

N

NOM NOMINAL
NA NOT APPLICABLE
NIC NOT IN CONTRACT
NO NUMBER
NTS NOT TO SCALE

O

OC ON CENTER
OPP OPPOSITE
OD OUTSIDE DIAMETER
OH OVERHEAD
OHD OVERHEAD INSULATED DOOR
OHSD OVERHEAD INSULATED SECTIONAL DOOR

P

PT PAINT
PTD PAPER TOWEL DISPENSER
PBD PARTICLE BOARD
PTN PARTITION
PLAS PLASTER
PLAM PLASTIC LAMINATE
PLBG PLUMBING
PLY PLYWOOD
POL POLISHED
PVC POLYVINYL CHLORIDE

Q

QT QUARRY TILE

R

R RADIUS
REINF REINFORCE
REQD REQUIRED
RF RESILIENT FLOORING
REV REVISION / REVISED
R RISER
RD ROOF DRAIN
RL ROOF LEADER
RTU ROOF TOP UNIT
RM ROOM
RO ROUGH OPENING
RBR RUBBER
RB RUBBER BASE

S

SCH SCHEDULE(D)
SLNT SEALANT
SLR SEALER
SEC SECTION
SHTHG SHEATHING
SIM SIMILAR
SD SOAP DISPENSER
SSLM SOLID SURFACE (SOLID CORE LAMINATE)
SAFB SOUND ATTENUATION FIBERGLASS BATT
SPEC SPECIFICATION
SF SQUARE FEET
STN STAIN
SS STAINLESS STEEL
STL STEEL
ST STONE (QUARRY OR MANUFACTURED)
STOR STORAGE
STRUCT STRUCTURAL
SUSP SUSPENDED
SYS SYSTEM

T

TK BD TACK BOARD
TMPD GL TEMPERED GLASS
TER TERRAZZO
THK THICKNESS
THRES THRESHOLD
TL TILE
TPTN TOILET PARTITION
TO TOP OF
TOS TOP OF STEEL
TOW TOP OF WALL
T&G TONGUE AND GROOVE
T TREAD(S)
TYP TYPICAL

U

UNFIN UNFINISHED
UON UNLESS OTHERWISE NOTED

V

VB VAPOR BARRIER
VR VAPOR RETARDER
VTR VENT THROUGH ROOF
VIF VERIFY IN FIELD
VERT VERTICAL
VEST VESTIBULE
VCT VINYL COMPOSITION TILE
VWB VINYL WALL BASE
VWC VINYL WALL COVERING
VP VISION PANEL

W

WSCT WAINSCOT
W CAB WALL CABINET
WC WATER CLOSET
W WIDE
WG WIRE GLASS
W/ WITH
WM WIRE MESH
WRB WEATHER RESISTANT BARRIER
WD WOOD
WBL WOOD BLOCKING

ABBREVIATION LIST
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SCALE:  3/32" = 1'-0"1 LIFE SAFETY PLAN
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SCALE:  1/8" = 1'-0"3 REFLECTED CEILING PLAN

SCALE:  1/8" = 1'-0"2 SLAB EDGE PLAN
SCALE:  1/8" = 1'-0"4 ROOF PLAN
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SCALE:  1/8" = 1'-0"1 EAST ELEVATION

SCALE:  1/8" = 1'-0"2 WEST ELEVATIONSCALE:  1/8" = 1'-0"4 NORTH ELEVATION

SCALE:  1/8" = 1'-0"3 SOUTH ELEVATION
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SCALE:  1/8" = 1'-0"4 BUILDING SECTION - LOOKING EAST
SCALE:  1/8" = 1'-0"2 BUILDING SECTION - LOOKING SOUTH

SCALE:  1/8" = 1'-0"1 BUILDING SECTION - LOOKING NORTH
SCALE:  1/8" = 1'-0"3 BUILDING SECTION - LOOKING WEST



LEVEL 1
0"

1

8"
3"

4"
2'

-0
"

1/2"
1 1/2"

8"

3'
-8

"
1'

-0
"

1'-4"8"

2'-0"

2" 8"

M
IN6"

CONCRETE SLAB, SEALED -SEE SLAB PLAN

3" HI-LOAD RIGID INSULATION OVER 4" CRUSHED GRAVEL

VAPOR BARRIER 15 MIL POLYETHENE

VAPOR BARRIER 15 MIL POLYETHYLENE

2" HI-LOAD RIGID INSULATION

1/2" PROTECTION BOARD, WITH WEATHER 
PROTECTION FINISH ALL SIX SIDES

EXTENT OF METAL WALL SUPPORTS
-SEE STRUCTURAL

INSULATED METAL PANEL - 3" TYP
(DELEGATED DESIGN METAL BUILDING)

EL. 369.20

SILL SEAL AND SEALANT UNDER METAL ANGLE

METAL ANGLE FOR INSULATED METAL PANEL ANCHOR
(DELEGATED DESIGN METAL BUILDING)

EOS -TYP

3" HI-LOAD RIGID INSULATION

REINFORCEMENT -SEE STRUCTURAL

SELF-ADHERED WATER PROOFING MEMBRANE

A-501

3

4'
-8

"

1" CONSTRUCTION JOINT COMPRESSIBLE FILLER 
WITH 100% SILICONE SEALANT AND BACKER ROD

6"

1"
 M

IN

BASE TRIM WITH FASTENERS

INSULATED METAL PANEL

CAULK - EXTEND TO TOP OF BASE TRIM

2"

CONTINUOUS CAULK AT 
VERTICAL JOINTS

1

EOS AT GRIDLINE - TYP

CONCRETE SLAB, SEALED -SEE 
SLAB PLAN - SEE FINISH 
SPECIFICATIONS

2" HI-LOAD RIGID INSULATION

1/2" PROTECTION BOARD, WITH 
WEATHER PROTECTION FINISH

FUEL SPILL PROTECTED SEALANT 
UNDER METAL ANGLE AND EDGE

METAL ANGLE AND FASTENERS FOR 
INSULATED METAL PANEL ANCHOR
(DELEGATED DESIGN METAL BUILDING)

SELF-ADHERED WATER 
PROOFING MEMBRANE

FLASHING

SEALANT -TYP

1 1/2"

CAULK BASE TRIM CONTINUOUS

1/2"

CONTINUOUS CAULK SEAM AT 
FASTENER - TYP

1

EOS AT GRIDLINE

1

CONTINUOUS CAULK SEAM AT 
FASTENER - TYP

CFMF ANGLE SUPPORT

EOS AT GRIDLINE

CFMF STAGGERED FASTENER - TYP

11

BACK UP PLATE

ROOF PANEL

PANEL CLIP

MASTIC TAPE

END DAM

2"

PANEL CLOSURE

RAKE TRIM RETAINER

FASTENER - DELEGATED 
DESIGN

FASTENERS - DELEGATED 
DESIGN - TYP

FASTENER - DELEGATED DESIGN - TYP

HIGH EAVE FLASHING

INSULATION - FILL HIGH EAVE 
WITH LAYERED MINERAL WOOL 
INSULATION

FIELD CUT NOTCH AT 
EACH END DAM LOCATION

PARTIAL ISOMETRIC VIEW 
OF ROOF PANEL

2 1/8" 4"

SEE STRUCTURAL DRAWINGS

THERMAL BLOCKS AND INSULATION

INSULATION PER BASIS OF 
DESIGN, SEE DRAWING G-002 
FOR ENVELOPE 
REQUIRMENTS. RIGID 
INSULATION AND VAPOR 
BARRIER ABOVE METAL DECK.

INSULATED METAL 
PANEL

CAULK - EXTEND TO 
TOP OF HORIZONTAL 
TRIM

HORZONTAL TRIM 
WITH FASTENERS

WEEP SEAM

2"

THERMAL BLOCKS

ROOF PANEL

1 
1/

2"
1"

4"

RIGID INSULATION

RIGID INSULATION

METAL DECK

VAPOR BARRIER

TALL ROOF CLIPS

FRAMING

Z CLIP - DELEGATED 
DESIGN

TRIM

INSULATED METAL 
PANEL

FASTENERS - DELEGATED 
DESIGN - TYP

FASTENERS

2"

1C

THERMAL BLOCKS

ROOF PANEL

1 
1/

2"
1"

4"

RIGID INSULATION

RIGID INSULATION

METAL DECK

VAPOR BARRIER

TALL ROOF CLIPS

FRAMING - SEE 
STRUCTURAL DRAWINGS

RAKE TRIM PROFILE

MINERAL WOOL INSULATION -
LAYER AND FILL VOID

PANEL CLOSURE CLIP -
DELEGATED DESIGN

MASTIC

EOS

RAKE ANGLE

1A

INSULATED PANEL

FASTENER - DELEGATED DESIGN

INSULATION PER ROOF ASSEMBLY DETAILS

EAVE GUTTER HANGER AT 2' OC

INSULATION - EAVE PANEL VOID 
CLOSURE WITH MINERAL WOOL 
INSULATION

2"

FASTENER AND MASTIC EQUAL 
SPACING

EAVE GUTTER

13

GUTTER - SEE ELEVATION FOR 
LOCATIONS

INSULATION PER BASIS OF DESIGN, SEE 
DRAWING G-002 FOR ENVELOPE 
REQUIRMENTS. RIGID INSULATION AND 
VAPOR BARRIER ABOVE METAL DECK.

EAVE FLASHING

SEE STRUCTURAL DRAWINGS

LEVEL 1
0"

A

CONCRETE COLD JOINT

3" HI-LOAD RIGID INSULATION OVER 4" CRUSHED GRAVEL

VAPOR BARRIER 15 MIL POLYETHENE

VAPOR BARRIER 15 MIL POLYETHYLENE

2" HI-LOAD RIGID INSULATION

1/2" PROTECTION BOARD, WITH WEATHER 
PROTECTION FINISH ALL SIX SIDES

EXTENT OF METAL WALL SUPPORTS
-SEE STRUCTURAL

INSULATED METAL PANEL - 3" TYP
(DELEGATED DESIGN METAL BUILDING)

1" CONSTRUCTION JOINT COMPRESSIBLE FILLER 
WITH 100% SILICONE SEALANT AND BACKER ROD

REFER TO SITE PLAN - SLOPE 2-5% MIN

EOS -TYP

3" HI-LOAD RIGID INSULATION

REINFORCEMENT -SEE STRUCTURAL

SELF-ADHERED WATER PROOFING MEMBRANE

SECTIONAL OVERHEAD INSULATED DOOR

SLOPE 2-5%
MIN

EL. 369.20

2" 8"

8"
3"

4"
2'

-0
"

CONCRETE SLAB, SEALED -SEE SLAB PLAN

5'
-2

"

1'
-0

"
4'

-2
"

8" 1'-4"

2'-0"
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SCALE:  1/2" = 1'-0"1 SECTION AT EXTERIOR WALL BASE

SCALE:  6" = 1'-0"3 SECTION DETAIL - PANEL JOINT AT EDGE OF SLAB

SCALE:  6" = 1'-0"6 PLAN DETAIL - PANEL JOINT AT OUTSIDE CORNER

SCALE:  3" = 1'-0"10 SECTION DETAIL - ROOF HIGH EAVE

SCALE:  6" = 1'-0"7 SECTION DETAIL - PANEL HORIZONTAL JOINT

SCALE:  3" = 1'-0"2 SECTION DETAIL - TYP ROOF ASSEMBLY

SCALE:  3" = 1'-0"9 SECTION DETAIL - ROOF RAKE

SCALE:  3" = 1'-0"8 SECTION DETAIL - LOW ROOF EAVE

SCALE:  1/2" = 1'-0"5 SECTION AT OVERHEAD SECTION DOOR



F1

A
S

 S
C

H
2"

2" AS SCH

SF

7'
-0

"

3'-0"

FRAME TYPES

DOOR TYPES

SF  -  INSULATED SINGLE FLUSH DOOR 
OSD -  OVERHEAD INSULATED SECTIONAL DOOR

GLAZING TYPE

IG -  INSULATED GLASS

OSD1

16'-0"

OSD2

16
'-0

"

16
'-0

"

26'-0"

2"
1'

-8
"

2"

T
Y

P

2'
-0

"

T
Y

P

2'
-0

"
2"

1'
-8

"
2"

OVERHEAD 
PANELED DOOR 
HARDWARE - TYP

IGIG IG IG IG IG IG IG IG IG IG

F1  -  INSULATED STEEL FRAME

ABBREVIATIONS:
SCONC - SEALED CONCRETE
CMU - CONCRETE MASONRY UNIT
GYP - GYPSUM BOARD
PT - PAINT
UNFIN - UNFINISHED

ABBREVIATIONS:

ALUM -  ALUMINUM
CAA -  CLEAR ANODIZED
FFL  -  FINISH FLOOR
GALV  -  GALVANIZED
HM -  HOLLOW METAL
PR -  PAIR
PT -  PAINT
STN -  STAIN
STL -  STEEL

FRAMED OPENING

CONTINUOUS CAULK JOINT

FRAMED OPENING TRIM TO MATCH 
ADJACENT INSULATED METAL PANEL

13

EOS

CONTINUOUS CAULK JOINT

DOOR OPENING WIDTH
SEE SCHEDULE

DOUBLE JAMB STUDS

RETURN

CLOSED STUD JAMB ANCHORS

INSULATED STEEL DOOR AND FRAME TO BE 
PAINTED TO MATCH COLOR OF ADJACENT 
TRIM AND INSULATED METAL PANELS

STEEL DOOR FRAME

2"

FILL JAMB WITH INSULATION

1 
1/

2"

2"

FINISH AND COVER PANEL 
END TRIM

INSULATED METAL PANEL

CAULK - EXTEND TO
TOP OF TRIM

2" 1/8" 6"

CONTINUOUS CAULK AT 
VERTICAL JOINTS

13

EOS, GRIDLINE - TYP

TRIM WITH FASTENER

FLASHING

DOUBLE JAMB STUDS

CAULK JOINT AT RETURN

CLOSED STUD JAMB ANCHORS

INSULATED STEEL DOOR

STEEL DOOR FRAME

5/8" 1 1/2"

WELDED-ON
METAL STUD ANCHOR BASE ANCHOR

13

INSULATED STEEL DOOR

INSULATED METAL PANEL 
SIDING BEYOND

DOOR SILL

GRADE 2 TO 5%  PAVER REFER 
TO LANDSCAPE AND SITE PLAN 

DOOR SEAL GASKET

1.5" HI-LOAD RIGID INSULATION

1/2" PROTECTION BOARD, WITH 
WEATHER PROTECTION FINISH

SELF-ADHERED WATER 
PROOFING MEMBRANE

FLASHING OVER 16 GA GALV 
STEEL BRAKE METAL AND FRP 
COVERING

SEALANT

5/8" 1 1/2"

2 1/8"

EOS AND GRIDLINE

1/2" 1 1/2"

FRAMED OPENING

CONTINUOUS SEALANT
AT TOP AND SIDES - TYP

PLAN DETAIL AT LOUVER

LOUVER PER SCHEDULE

FLASHING (ABOVE AT HEADER)

COUNTER FLASHING

SEALANT AT BACK DAM

METAL PANEL TRIM (AT TOP) TO 
EXTEND TO MIDWAY THROUGH 
CONCAVE BEND OF PANEL. KNOTCH 
TOP OF EXTERIOR PANEL AT SIDES.

INSULATED METAL PANEL

SEALANT AT METAL PANEL TRIM (AT 
TOP) TO BACK OF EXTERIOR PANEL

1

EOS AND GRIDLINE

2"

INSULATED METAL PANEL

INSULATED SECTIONAL OVERHEAD DOOR WEATHER 
SEAL WITH CONTINUOUS SILICONE SEALANT

INSULATED OVERHEAD DOOR - SEE SPECIFICATIONS

TRIM AND FLASHING PAINTED TO MATCH ADJACENT PANELS

DOOR OPENING WIDTH
SEE SCHEDULE

INSULATED STEEL DOOR AND FRAME TO BE 
PAINTED TO MATCH COLOR OF ADJACENT 
TRIM AND INSULATED METAL PANELS

1C1A

INSULATED OVERHEAD DOOR CHANNEL FRAME

2"

INSULATED SECTIONAL OVERHEAD 
DOOR HIGH LIFT - SEE SPECIFICATIONS

INSULATED OVERHEAD DOOR WEATHER SEAL

SILICONE SEALANT - TYP

DRIP EDGE - TYP

FINISH AND COVER PANEL 
ENDS PER MANUFACTURER

INSULATED METAL PANEL

CONTINUOUS CAULK AT 
VERTICAL JOINTS

1A

EOS, GRIDLINE - TYP

1C

2 1/8"

2"

DOOR SCHEDULE

DOOR NO.

DOOR FRAME

HEAD / JAMB / SILL DETAIL
HARDWARE

SET
FIRE

RATING NOTESTYPE WIDTH HEIGHT MATERIAL FINISH TYPE MATERIAL FINISH DEPTH

101A OSD 26'-0" 16'-0" IM PT-1 OHD ST PT-1 3/A601, 6/A601 H2 N/A INSULATED SECTIONAL OVERHEAD DOOR

101B OSD 16'-0" 16'-0" IM PT-1 OHD ST PT-1 3/A601, 6/A601 H2 N/A INSULATED SECTIONAL OVERHEAD DOOR

101C OSD 16'-0" 16'-0" IM PT-1 OHD ST PT-1 3/A601, 6/A601 H2 N/A INSULATED SECTIONAL OVERHEAD DOOR

101D OSD 26'-0" 16'-0" IM PT-1 OHD ST PT-1 3/A601, 6/A601 H2 N/A INSULATED SECTIONAL OVERHEAD DOOR

101E SF 3'-0" 7'-0" IM PT-1 F1 ST PT-1 6" 8/A601, 5/A601, 7/A601 H1 N/A

101F SF 3'-0" 7'-0" IM PT-1 F1 ST PT-1 6" 8/A601, 5/A601, 7/A601 H1 N/A

SCALE:  1/8" = 1'-0"2 DOOR AND FRAME TYPES

ROOM FINISH SCHEDULE

ROOM NO. ROOM NAME FLOOR BASE

WALLS (SUBSTRATE/FINISH) CEILING

NOTESNORTH SOUTH EAST WEST SUBSTRATE/FINISH HEIGHT

101 SRE BLDG SCONC PT-1 PT-1 PT-1 PT-1 PT-1 PT-1 AS SHOWN INTERIOR TO BE PAINTED WHITE
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SCALE:  6" = 1'-0"5 JAMB DETAIL
SCALE:  6" = 1'-0"8 HEAD DETAIL

SCALE:  3" = 1'-0"1 TYP JAMB ANCHORS

SCALE:  6" = 1'-0"7 TYP SILL DETAIL
SCALE:  6" = 1'-0"4 PLAN DETAIL

SCALE:  1 1/2" = 1'-0"6 PLAN DETAIL - OVERHEAD DOOR
SCALE:  1 1/2" = 1'-0"3 SECTION DETAIL - OVERHEAD DOOR



F
.E

.C
.

F
.E

.C
.

3" CAP FOR 
FUTURE MOP 
SINK

4" OW CAPPED FOR 
FUTURE SEWER INV. 
ELEV, -4.02' BFF

4" OW CAPPED 
FOR FUTURE 
ADDITION INV. 
ELEV -3.5' BFF

1 1/2" CW CAP ABOVE 
FINISHED FLOOR
(BY G.C. ADD ON #1)

CENTRAL HUDSON NATURAL GAS 
SERVICE METER & REGULATOR 

G

2" G RISE

OW OW OW

SEE TYP. GAS 
CONNECTION 
DETAIL B4/P101 
(TYP. 4)

POURED TRENCH SEE STRUCTURAL 
DRAWINGS FOR DETAILS

SAND TRAP, SEE TRENCH DRAIN DETAIL C4/P101

2" G CAP 
FOR FUTURE

3/4" G

2" G

3/4" G

4" OV UP TO OVTR

3/4" G

3/4" G

4" OW

4" OW

4" OW

4" OW

PIPING IS UNDER SLAB

4" OW

O
V

PROVIDE 4'x2' CONCRETE PAD TO 
SUPPORT METER/REGULATOR 6" 
THICK. (2000 PSI)

4" OV

PIPING IS 
UNDER SLAB

2" G

1

C

2 3

B

A

GAS FIRED
EQUIPMENT

UNION

GAS COCK

PIPE SIZE AS
SHOWN ON 
PLANS

DIRT LEG

G

TYP. TYPICAL

AFF ABOVE FINISHED FLOOR

FFE FINISHED FLOOR ELEVATION

DN

OVTR OIL VENT THRU ROOF

INV INVERT ELEVATION

DOWN

GAS COCK

SF SQUARE FEET

CONNECT TO EXISTING

G

OIL VENT PIPING (OV)

NATURAL GAS PIPING (G)

OW OIL WASTE PIPING (OW)

OV

TRENCH DRAIN

FRAME & GRATING

CLEANOUT
PLUG

4" OIL WASTE 
PIPING
BELOW SLAB

FLOOR
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SCALE:  1/4" = 1'-0"A1 PLUMBING FLOOR PLAN 4' 8'0 2'

SCALE: NOT TO SCALEB4 TYPICAL GAS CONNECTION DETAIL

PLAN
NORTH

SCALE: NOT TO SCALEA4 LEGEND

SCALE: NOT TO SCALEC4 TRENCH DRAIN PIPING DETAIL



DUCTWORK

GENERAL

MANUAL VOLUME DAMPER

AUTOMATIC AIR DAMPER

SQUARE ELBOW WITH TURNING VANES

NEGATIVELY PRESSURIZED DUCT INTO THE PLANE

NEGATIVELY PRESSURIZED DUCT OUT OF THE PLANE

POSITIVELY PRESSURIZED DUCT INTO THE PLANE

POSITIVELY PRESSURIZED DUCT OUT OF THE PLANE

FLEXIBLE DUCT CONNECTOR

SQUARE TO ROUND DUCT TRANSITION

DAMPER MOTOR

DIRECTION OF AIRFLOW

TEMPERATURE SENSOR WITH LOCKING GUARD

FC

AAD

T

SQUARE MAIN TO ROUND BRANCH TAKE-OFF

M

GENERAL EQUIPMENT DESIGNATIONUNIT

SUPPLY DIFFUSER

RETURN DIFFUSER

VIEW
SHEET

ENLARGED PLAN & DETAIL CALL OUT

CO CARBON MONOXIDE SENSOR

NOTE: NOT ALL ABBREVIATIONS AND SYMBOLS USED

1).  ALL WORK SHALL CONFORM TO ALL APPLICABLE RULES, REGULATIONS AND CODES,
      INCLUDING, BUT NOT LIMITED TO NEW YORK ENERGY CODE, NEW YORK BUILDING CODE AND OSHA.

2).  ALL EQUIPMENT SHALL COMPLY WITH THE PROVISIONS OF THE CURRENT INTERNATIONAL ENERGY
      CODE AND AS MODIFIED BY NEW YORK. ALL SUBMITTALS FOR EQUIPMENT COVERED BY THE CODE
      SHALL INCLUDE THE MANUFACTURER'S STATEMENT OF CONFORMANCE TO THE CODE.

3).  FIELD VERIFY ALL DIMENSIONS PRIOR TO DUCTWORK FABRICATION OR ANY OTHER MECHANICAL
      WORK. MECHANICAL CONTRACTOR SHALL COORDINATE INSTALLATION OF EQUIPMENT, PIPING AND
      DUCTWORK WITH OTHER CONTRACTORS. PROVIDE FITTINGS, ELEVATION CHANGES,
      TRANSITIONS, AND OFFSETS REQUIRED, WHETHER SHOWN OR NOT, TO AVOID CONFLICTS WITH
      WORK OF OTHER CONTRACTS.

4).  MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR SEALING ALL HVAC PENETRATIONS
      (PIPING, DUCTWORK, ETC) IN ACCORDANCE WITH THE INTERNATIONAL BUILDING CODE AND WHERE
      SHOWN OR SPECIFIED.

5).  ITEMS OF SPECIFIC MANUFACTURER'S SHALL BE INSTALLED IN STRICT ACCORDANCE WITH THE PRINTED
       INSTRUCTIONS AND/OR MANUFACTURER'S REPRESENTATIVES DIRECTIONS.

6).  MECHANICAL CONTRACTOR TO INSTALL ALL NECESSARY STIFFENERS, BRACES, STRUTS, ETC, WHETHER
      SHOWN OR NOT, TO PROVIDE A COMPLETE, SAFE, AND DURABLE SYSTEM.

7).  DIMENSIONS SHOWN "AFF" INDICATE THE ACTUAL CLEAR DIMENSIONS FROM THE BOTTOM OF THE UNIT TO
      THE FINISHED FLOOR ELEVATION; UNLESS INDICATED OTHERWISE.

8).  SUPPORT AND EQUIPMENT DETAILS MAY VARY TO SUIT EQUIPMENT AND PARTS SUPPLIED.

9). ALL DUCT DIMENSIONS SHOWN ARE "SIDE SEEN" BY "SIDE NOT SEEN" AND ARE THE CLEAR INSIDE
       DIMENSIONS UNLESS OTHERWISE NOTED.

10). BRANCH DUCTS TO REGISTER SHALL BE THE SAME SIZE AS REGISTER UNLESS INDICATED OTHERWISE.

13). PROVIDE ALL CONTROL AND INTERLOCK WIRING REQUIRED OR SPECIFIED THAT IS NOT PROVIDED BY THE
       ELECTRICAL CONTRACTOR.

14). COORDINATE WITH ELECTRICAL CONTRACTOR  REGARDING THE  RESPONSIBILITIES FOR SUPPLYING, 
       INSTALLING AND WIRING OF HVAC-RELATED DISCONNECT SWITCHES, STARTERS, SAFETY INTERLOCKS, 
       EMERGENCY SHUTDOWN AND WIRING.  

15). WORK ON M-SERIES DRAWINGS IS BY THE MECHANICAL CONTRACTOR (MC) UNLESS OTHERWISE NOTED.

16). VERIFY ALL LOCATIONS, DIMENSIONS, EQUIPMENT ARRANGEMENTS, CLEARANCES AND ELECTRICAL
       CHARACTERISTICS IN THE FIELD PRIOR TO BID. PROMPTLY NOTIFY THE ARCHITECT/ENGINEER OF ANY 
       DISCREPANCIES.

17). PRIOR TO CUTTING THROUGH WALLS THE CONTRACTOR SHALL VERIFY THE LOCATIONS OF ALL
       STRUCTURAL MEMBERS, JOISTS, AND OR COLUMNS. PROMPTLY NOTIFY THE ARCHITECT/ENGINEER OF ANY 
       DISCREPANCIES.  DO NOT CUT ANY STRUCTURAL MEMBERS UNLESS SPECIFICALLY DIRECTED TO DO SO.

18).THE MECHANICAL CONTRACTOR SHALL COORDINATE WITH THE GENERAL CONTRACTOR IN THE LOCATIONS 
      WHICH WILL REQUIRE MECHANICAL SUPPORT STEEL.

AFF ABOVE FINISHED FLOOR

AAD AUTOMATIC AIR DAMPER

APD AIR PRESSURE DROP

BHP BRAKE HORSE POWER

BTU BRITISH THERMAL UNIT

C COMMON

CFM CUBIC FEET PER MINUTE

DIA DIAMETER

DN DOWN

EAT ENTERING AIR TEMPERATURE

EDB ENTERING DRY BULB TEMPERATURE

IN INCH

KW KILOWATT

LAT LEAVING AIR TEMPERATURE

LWB LEAVING WET BULB

LV LOUVER

MBH 1000 BTUH

MAX MAXIMUM

MIN MINIMUM

MV MANUAL VENT

NC NORMALLY CLOSED

OA OUTSIDE AIR

RA RETURN AIR

RPM REVOLUTION PER MINUTE

SA SUPPLY AIR

SP STATIC PRESSURE

TYP TYPICAL

V VOLT

VD VOLUME DAMPER

VSD VARIABLE SPEED DRIVE

FC FLEXIBLE CONNECTION

°F FAHRENHEIT

FPM FEET PER MINUTE

FT FEET

AMP AMPERES

GC GENERAL CONTRACTOR

WH UNIT HEATER

BDD BACK DRAFT DAMPER

BTUH BRITISH THERMAL UNIT PER HOUR

BOD BOTTOM OF DUCT

DB DRY BULB TEMPERATURE

EFF EFFICIENCY

EWB ENTERING WET BULB TEMPERATURE

F FAN

DP DEWPOINT TEMPERATURE

ENC ENCLOSURE

ESP EXTERNAL STATIC PRESSURE

HP HORSEPOWER

LDB LEAVING DRY BULB TEMPERATURE

MAU MAKEUP AIR UNIT

MOP MAXIMUM OVERCURRENT PROTECTION

MCA MINIMUM CIRCUIT AMPACITY

PD PRESSURE DROP

SD SMOKE DAMPER

SQ SQUARE

THC TOTAL HEAT CAPACITY

WB WET BULB TEMPERATURE

FIL FILTER

EXH EXHAUST AIR

dB DECIBELS

TSP TOTAL STATIC PRESSURE

NIC NOT IN CONTRACT

LB POUND

HZ HERTZ

VIF VERIFY IN FIELD

ABBREVIATIONS

VP VACUUM PUMP

IRH INFARED HEATER

CO CARBON MONOXIDE
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SCALE: NOT TO SCALEB3 SYMBOLS
SCALE: NOT TO SCALEB1 GENERAL NOTES

SCALE: NOT TO SCALEA1 ABBREVIATIONS



T

T

A1

M-101

CTHN-40
40,000 BTU/HR

CO

MOUNT  20'-0'' AFF.

45 DEGREE 
ANGLE EXHUAST 
HOOD.

IRH-1
IRH-2

IRH-4

IRH-3

SRE BLDG

101

A3

M-101

CTHN-60
60,000 BTU/HR

EF-1

CTHN-40
40,000 BTU/HR

CTHN-60
60,000 BTU/HR

30X24 DUCT DOWN FROM SRV-1 WITH AAD. 
PROVIDE 2'' DRIP PAN BELOW OPENING. 
COORDINATE PENETRATION WITH G.C.

VP-1
MOUNT AT 23'-0'' AFF. PROVIDE WALL MOUNT 

FOR VP-1. REFER TO DETAIL A3 M-601.

4ø

TERMINATE W/ 
BIRD SCREEN

TO SRV AAD

TO EF-1 & ADD

TO INFRARED SYSTEM

1

C

2 3

B

A

COORDINATE WALL 
PENETRATION WITH G.C.

IRH-4 IRH-3MOUNT 21'-0'' AFF (TYP. OF 4)

AAD

TERMINATE DUCT WITH WWM. 
PROVIDE 2'' DRIP PAN BELOW.

TERMINATE VENT WITH STAINLESS STEEL BIRD SCREEN.

PROVIDE TOP AND SIDE EXTENSION 
REFLECTORS FOR IRH-3 AND IRH-2

PROVIDE 14'' H. CURB 

SRV-1

123

IRH-3IRH-2

AAD

PROVIDE 14'' H. CURB

SRV-1

21
' -

 0
"

2'' DRIP PAN

C B A

SRE BLDG

101

A3

M-101

SRV-1

1

C

2 3

B

A
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SCALE:  1/4" = 1'-0"B3 HVAC FLOOR PLAN 4' 8'0 2'

PLAN
NORTH

SCALE:  1/8" = 1'-0"A1 NORTH HVAC ELEVATION
SCALE:  1/8" = 1'-0"A3 EAST HVAC ELEVATION

SCALE:  1/4" = 1'-0"B1 HVAC ROOF PLAN

8'0 4' 16' 8'0 4' 16'

4' 8'0 2'

PLAN
NORTH



12"

24"

36"

46"

57"

Typical
Expansion

±1

±2

±3

±4

±6

Straight
Run Length

50'

100'

150'

200'

250'

BEAM CLAMP BAR JOIST CLIP
Minimum
"X" Length

REFLECTOR

4" TUBE

BEAM

BEAM CLAMP

NOTES:
FIRST HANGER AFTER EACH BURNER SHALL BE 7'-6" DOWNSTREAM.
AFTER THAT ALL OTHER HANGERS SHALL BE SPACED AT 10'-0".

CHAIN LENGTH TO BE DETERMINED BASED ON THE LENGTH OF RUN AS 
PER TABLE ABOVE.

7'-6"

X

OUTSIDE WALL

VACUUM PUMP  
E-100

DETAIL NOTES:

1. WALL SHALL BE MADE BY METAL BUILDING

   MANUFACTURER USING RUBBER "DEKTITE" PIPE FLASHING.

WALL PENETRATION
AND SEAL

STRAIGHT DISCHARGE
WHERE INDICATED ON

DRAWINGS

ELEVATION

WALL/COLUMN  MOUNTING ANGLE
ASSEMBLY - BY HEATER 
MANUFACTURER

8" LONG BOOT

WITH 2 CLAMPS

18" MINIMUM

+/-15"

SLOPE 1/8" PER FT AWAY
FROM VACUUM PUMP

TERMINATE VENT 
WITH STAINLESS 

STEEL BIRD SCREEN.EXHAUST FAN

WALL MOUNT COLLAR
BY MANUFACTURER

AUTOMATIC AIR DAMPER
BY FAN MANUFACTURER

WALL

OSHA GUARD BY FAN 
MANUFACTURER

ANGLE SUPPORT
FRAMING

45 DEGREE WEATHER HOOD

AAD

2'' DEEP DRIP PAN

BOLTED TO DRAIN PAN
AND SEAL WATER TIGHT

AIR FLOW
AIR FLOW

SRV-1

PROVIDE 6'' GAP 
BETWEEN END OF DUCT 
AND DRIP PAN.

ROOF

L

REFLECTOR

BRACKET

TUBE AND
REFLECTOR
HANGER

CLOSED EYE BOLT -
TYPICAL

ROOF PURLIN OR CHANNEL

SIDE REFLECTOR
EXTENSION (WHERE

NOTED ON DRAWINGS)

REFLECTOR
SUPPORT

4" RADIANT OR
TAIL PIPE

C

CENTERLINE OF ADJACENT
LIGHT FIXTURES - LIGHTS

BY EC

SECTION OF REFLECTOR AT

TUBE AND REFLECTOR HANGER

REFLECTOR SIDE
EXTENSION

TURNBUCKLE WITH 3"
ADJUSTMENT - BY
HEATER MANUFACTURER

SPRING LOADED CLASP -
BY HEATER MANUFACTURER

CHAIN (2/0 MINIMUM) -
LENGTH AS REQUIRED
OPEN EYED

SPRING LOADED CLASP -
BY HEATER MANUFACTURER

SPRING LOADED CLASP -
BY HEATER MANUFACTURER
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INFRARED RADIANT TUBE HEATER SCHEDULE (IRH)

UNIT NO. LOCATION

STRAIGHT
LENGTH

(FT) FUEL TYPE
INPUT
MBH

GAS PRESSURE
MIN. (IN WG)

GAS PRESSURE
MAX. (IN WG)

# OF
STAGES

ELECTRICAL BASIS OF DESIGN

REMARKSVOLTS PHASE MCA MANUFACTURER MODEL
IRH-1 SRE BLDG 101 10' - 0" NATURAL GAS 40 4.6 14 1 120 1 1 ROBERTS GORDON CTHN-40 1

IRH-2 SRE BLDG 101 20' - 0" NATURAL GAS 60 4.6 14 1 120 1 1 ROBERTS GORDON CTHN-60 2

IRH-3 SRE BLDG 101 20' - 0" NATURAL GAS 60 4.6 14 1 120 1 1 ROBERTS GORDON CTHN-60 2

IRH-4 SRE BLDG 101 10' - 0" NATURAL GAS 40 4.6 14 1 120 1 1 ROBERTS GORDON CTHN-40 1

FAN SCHEDULE (EF)

UNIT NO. LOCATION SERVICE TYPE ARRANGEMENT CFM
      E.S.P.
(IN WG) RPM

MAX.
SONES

ELECTRICAL

HP

BASIS OF DESIGN

REMARKSVOLTS PHASE FLA MANUFACTURER MODEL
EF-1 SRE BLDG 101 EXHUAST DIRECT DRIVE WALL MOUNTED 2000 CFM 0.5 1725 21 115 V 1 6.4 1/2 Greenheck AER-E20C-310-VG 1,2,3

SCALE: NOT TO SCALEA4 INFRARED HEATING SYSTEM HANGER DETAIL
SCALE: NOT TO SCALEA3 VACUUM PUMP VENT DETAIL

SCALE: NOT TO SCALEA2 PROPELLER WALL FAN DETAIL

STATIONARY ROOF VENT SCHEDULE (SRV)

UNIT NO. LOCATION SERVICE CFM
APD (IN

WG)

THROAT DIMENSIONS FREE
AREA

(SQFT)

BASIS OF SDESIGN

REMARKSLENGTH WIDTH MANUFACTURER MODEL
SRV-1 ROOF INTAKE 2000 0.05 2' - 0" 2' - 6" 5 Greenheck FGI 1,2

SCALE: NOT TO SCALEA1 STATIONARY ROOF VENT

1. PROVIDE 2'' DEEP DRIP PAN.
2. PROVIDE 14'' H. CURB WITH MOTORIZED DAMPER.

1. PROVIDE TOP REFLECTORS.
2. PROVIDE TOP AND SIDE REFLECTORS.

1. PROVIDE 45 DEGREE WEATHER HOOD.
2. PROVIDE UNIT WITH SHORT WALL HOUSING.
3. PROVIDE 22X22 AUTOMATIC AIR  DAMPER.

SEQUENCE OF OPERATION:

EXHAUST FAN: 
1. WHEN THE SPACE TEMPERATURE SET-POINT (80 DEGREES ADJUSTABLE) IS 
EXCEEDED, LINE VOLTAGE MOTORIZED AIR DAMPERS AT THE EXHAUST FAN AND SRV 
SHALL OPEN.  WHEN THE DAMPERS HAVE REACHED FULL OPEN, AS INDICATED BY THE 
DAMPER ACTUATORS END SWITCH, THE FAN WILL START. 

2.  WHEN SPACE CO LEVEL EXCEEDS 70PPM, THE LINE VOLTAGE EXHAUST FAN  AND SRV 
DAMPER SHALL OPEN.  WHEN THE DAMPERS HAVE REACHED FULL OPEN, AS INDICATED 
BY THE DAMPER ACTUATORS END SWITCH, THE FAN WILL START. THE SRV AND EXHAUST 
FAN AAD WILL REMAIN OPEN AND THE FAN SHALL RUN UNTIL CO LEVELS FALL BELOW 
SETPOINT.  

3. FAN SHALL BE SHUTDOWN AND MOTORIZED AUTOMATIC AIR DAMPER SHALL CLOSE 
UPON ACTIVATION OF THE FIRE ALARM SYSTEM.

4. AUTOMACTIC AIR DAMPERS SHALL CLOSE WHEN FAN IS SHUT-DOWN.

INFRARED HEATERS:
1. THE INFRARED HEATING SYSTEM SHALL BE CONTROLLED VIA WALL-MOUNTED 
THERMOSTAT. THE USER'S SHALL BE ABLE TO ADJUST THE SETPOINT FOR THE SYSTEM. 
THE EQUIPMENT SAFETY FEATURES SHALL BE RUN THROUGH THE SYSTEM CONTROLLER 
TO ENABLE THE SYSTEM TO ENABLE THE VACUUM PUMP AND BURNER(S).

VACUUM PUMP SCHEDULE (VP)

UNIT NO. LOCATION ARRANGEMENT
ELECTRICAL BASIS OF DESIGN

REMARKS
VOLTS PHASE RPM HP MANUFACTURER MODEL

VP-1 SRE BLDG 101 WALL MOUNTED 120 V 1 3450 3/4 ROBERTS GORDON EP-201

SCALE: NOT TO SCALEB1 REFLECTOR AND REFLECTOR HANGER DETAIL

SCALE: NOT TO SCALEC1 SEQUENCE OF OPERATION

SCALE: NOT TO SCALEB2 SCHEDULES



AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
CT CURRENT TRANSFORMER
DP DISTRIBUTION PANEL
MDP MAIN DISTRIBUTION PANEL
EF EXHAUST FAN
EMT ELECTRIC METALLIC TUBING
GFI GROUND FAULT INTERRUPTER
GND GROUND
JB JUNCTION BOX
KA KILO AMP
KV KILO VOLT
KVA KILO VOLT AMP
NC NORMALLY CLOSED
NEMA NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION
REM REMARKS
RGS RIGID GALVANIZED STEEL CONDUIT
WP WEATHER PROOF

1. ALL ELECTRICAL WORK SHALL CONFORM TO ALL STATE, LOCAL, AND NATIONAL ELECTRICAL CODES.

2. ELECTRICAL CHARACTERISTICS SHALL BE VERIFIED WITH EQUIPMENT MANUFACTURER.

3. ITEMS OF SPECIFIC MANUFACTURERS SHALL BE INSTALLED IN STRICT ACCORDANCE WITH 
MANUFACTURER'S PRINTED INSTRUCTIONS AND/OR MANUFACTURER'S REPRESENTATIVE'S DIRECTIONS.

4. THE CONTRACTOR SHALL FIELD VERIFY ALL LOCATIONS AND DIMENSIONS SHOWN ON DRAWINGS

5. ALL CONDUIT AND WIRING SCHEDULES SHALL BE VERIFIED BEFORE INSTALLATION.

6. THE ELECTRICAL CONTRACTOR SHALL COORDINATE THE INSTALLATION OF ALL EQUIPMENT WITH OTHER 
CONTRACTORS.

7. ALL AREAS DISTURBED BY WORK SHALL BE RESTORED TO A CONDITION EQUAL TO OR BETTER THAN 
ORIGINAL AS DETERMINED BY THE ENGINEER.

8. THE CONTRACTOR SHALL PROVIDE RACEWAYS, WIRING, AND CONNECTIONS FOR ALL CONTROL CIRCUITS 
AND INTERLOCK.

9. ALL ELECTRICAL CONDUIT AND CONDUCTORS DISCONNECTED AND NOT TO BE REUSED SHALL BE 
REMOVED.

10. CONTRACTOR SHALL FIELD VERIFY ALL EXISTING CONDITIONS BEFORE STARTING WORK. IF ONLY A 
PORTION OF AN EXISTING CIRCUIT IS BEING REMOVED FOR DEMOLITION, CONTINUITY SHALL BE 
MAINTAINED TO THE REST OF THE REMAINING CIRCUIT.

11. ALL BRANCH CIRCUIT CONDUCTORS SHALL BE #12AWG UNLESS OTHERWISE SHOWN.

12. ALL BRANCH CIRCUITS SHALL CONSIST OF 2 CONDUCTORS PLUS GROUND, UNLESS OTHERWISE SHOWN.

UE UNDERGROUND ELECTRIC

A

FUSED DISCONNECT SWITCH

J

BPS
XXX

PC C

R

S

EXIT LUMINAIRE, SHADED AREA DENOTES FACE, LETTER DENOTES TYPE

METERM

A
QUAD RECEPTACLE, MOUNT 18" AFF UNLESS OTHERWISE NOTED

GFI = GROUND FAULT CIRCUIT INTERRUPTER, MOUNT AT 48" AFF UNLESS OTHERWISE NOTED

DISCONNECT SWITCH (TICKS INDICATE NUMBER OF POLES)

CIRCUIT BREAKER (TICKS INDICATE NUMBER OF POLES)

CONTACTS (NORMALLY OPEN)

CONTACTS (NORMALLY CLOSED)

FUSE

GROUND

INDICATOR LIGHT 

CONTACTOR ("M" DENOTES MOTOR CONTACTOR)PHOTO CELL FOR EXTERIOR LIGHTING CONTROL

JUNCTION BOX CONNECTION POINT OR CABLE SPLICE

TRANSFORMERELECTRICAL MOTOR (SEE EQUIPMENT CONNECTION SCHEDULE)

NON FUSED DISCONNECT SWITCH

BOLTED PRESSURE SWITCH w/FUSEBRANCH CIRCUIT HOME RUN WITH CIRCUIT NUMBER
SEE PANEL SCHEDULES FOR DETAILS

INDICATES EMERGENCY HIGHBAY LUMINAIRE, LETTER DENOTES TYPE, SEE LUMINAIRE SCHEDULE

EMERGENCY LIGHT WITH BATTERY PACK

SPECIAL RECEPTACLE

PANEL BOARD, REFER TO PANEL BOARD SCHEDULE

EXISTING WORK LINETYPE

DEMOLITION WORK LINETYPES

NEW WORK LINETYPE

XX

DUPLEX RECEPTACLE, MOUNT AT 18" AFF UNLESS NOTATION INDICATES OTHERWISE.

GFI = GROUND FAULT CIRCUIT INTERRUPTER, MOUNT AT 48" AFF UNLESS OTHERWISE NOTED
WP = GFI WITH WEATHERPROOF COVER, MOUNT AT 42" AFF UNLESS OTHERWISE NOTED

SINGLE POLE SWITCH, UNLESS NOTATION INDICATES OTHERWISE.

3 = THREE-WAY SWITCH

XX

ELECTRICAL SYMBOL LIST

ELECTRICAL CONTROLS SYMBOL LIST

INDICATES WALL MOUNTED LUMINAIRE, LETTER DENOTES TYPE, SEE LUMINAIRE SCHEDULE

A
HIGHBAY LIGHT FIXTURE, LETTER DENOTES TYPE, SEE LUMINAIRE SCHEDULE

or

A

Copyright
c

NO ALTERATION PERMITTED HEREON
EXCEPT AS PROVIDED UNDER SECTION
7209 SUBDIVISION 2 OF THE NEW YORK
EDUCATION LAW

DATEMARK

REVISIONS

DESCRIPTION

B

A

1 2 3

C

1 2 3

B

A

4

C

4

499 Col. Eileen Collins Blvd.
Syracuse, New York 13212

Phone: 315-455-2000
Fax: 315-455-9667

www.cscos.com

C&S Engineers, Inc.

R

DESIGNED BY:

DRAWN BY:

CHECKED BY:

PROJECT NO:

DATE:

ELECTRICAL NOTES,
SYMBOLS, AND

ABBREVIATIONS

E−001

FEBRUARY 2021

S.R. PINE

S.R. PINE

S.H. SHOVA

104120001

S
R

E
 B

U
IL

D
IN

G
O

R
A

N
G

E
 C

O
U

N
T

Y
 A

IR
P

O
R

T
50

0 
D

U
N

N
 R

O
A

D
M

O
N

T
G

O
M

E
R

Y
 N

Y
 1

25
49

SCALE: NOT TO SCALEA4 ELECTRICAL ABBREVIATIONS

SCALE: NOT TO SCALEB4 ELECTRICAL GENERAL NOTES

SCALE: NOT TO SCALEA2 ELECTRICAL SYMBOLS



2-4" CONDUITS

A2

E-100

EXISTING AIRFIELD TAXIWAY SIGNAGE
AND FOUNDATION TO BE RELOCATED.

PRESERVE FOR REINSTALLATION.

REINSTALL AIRFIELD TAXIWAY SIGNAGE 
SEE DETAIL A3/E-501

EXISTING C.H. G&E
TRANSFORMER VAULTS

APPROXIMATE LOCATION OF 
EXISTING UTILITY CABLING 

APPROXIMATE LOCATION OF 
EXISTING UTILITY CABLING 

PROPOSED UTILITY TRANSFORMER,
SEE DETAIL C1/E-501

BOLLARD, TYP.
SEE DETAIL C3/E-501

MDP

H
A

N
G

A
R

 R
O

A
D

H
A

N
G

A
R

 R
O

A
D

P
R

O
P

O
S

E
D

 E
D

G
E

 
O

F
 P

A
V

E
M

E
N

T

TAXIWAY "E"

PROPOSED SNOW
REMOVAL EQUIPMENT (SRE)

STORAGE BULDING

1-5" CONDUIT, SEE ONE-LINE

UE UE
UE UE

EXISTING AIRFIELD LIGHTING
CABLES AND CONDUIT. 

FIELD VERIFY LOCATION AND 
RECONNECT TO NEW SIGN LOCATION. 

GROUND ROD, (TYP.)
SEE DETAIL B4/E-501

1

C

2 3

B

A

FIRST FLOOR
0' - 0"

CT

UTILITY METER

SEALED NEMA 3R CT CABINET

4" CONDUITS

1 1/2" CONDUIT

MAIN DISTRIBUTION PANEL ON BUILDING INTERIOR

MDP

M
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SCALE:  1/8" = 1'-0"A3 ELECTRICAL SITE PLAN 4' 8'0 2'
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NORTH

SCALE: NOT TO SCALEA2 EXTERIOR METERING SECTION



MDP

MDP - 14
MDP - 13

GFI

GFI

GFIGFI

GFI

GFI

MDP - 13

MDP - 21

MDP - 22

RADIO POWER LOCATION,
COORDINATE WITH OWNER.

GROUND ROD SEE 
DETAIL, B4/E-501

GROUND ROD SEE 
DETAIL, B4/E-501

GROUND ROD SEE 
DETAIL, B4/E-501

GROUND ROD SEE 
DETAIL, B4/E-501

ESTABLISH GROUND TO BUILDING STEEL WITH 
A #1/0 AWG PER N.E.C. REQUIREMENTS

MDP - 13

MDP - 2,4,6
MDP - 1,3,5

FOR DOOR POWER CONNECTION,
SEE DETAIL A1/E-102 (TYPICAL OF 4.)

MDP - 7,9,11MDP - 8,10,12

1

C

2 3

B

A

EF-1

VP-1

IRH-1IRH-2

IRH-3 IRH-4

MDP - 17

CARBON MONOXIDE ALARM, MOUNT 6'-0" A.F.F.

MDP - 18 MDP - 18

MDP - 18
MDP - 18

MDP - 19

30A NON-FUSED DISCONNECT, 14'-0" A.F.F.

MDP - 20

30A NON-FUSED DISCONNECT, 14'-0" A.F.F.

1

C

2 3

B

A

HEATER PROVIDED BY MECHANICAL CONTRACTOR HEATER PROVIDED BY MECHANICAL CONTRACTOR

HEATER PROVIDED BY MECHANICAL CONTRACTOR HEATER PROVIDED BY MECHANICAL CONTRACTOR

EXHAUST FAN PROVIDED BY MECHANICAL CONTRACTOR

VACUUM PUMP PROVIDED BY MECHANICAL CONTRACTOR
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SCALE:  1/4" = 1'-0"A1 FIRST FLOOR ELECTRICAL POWER PLAN 4' 8'0 2'

PLAN
NORTH

4' 8'0 2'

PLAN
NORTH

SCALE:  1/4" = 1'-0"A3 FIRST FLOOR ELECTRICAL HVAC POWER PLAN



A A AAA

A A AAA

EXL

EXL

3

B1 B1

B1 B1

C

C

MDP - 15

MDP - 16

MDP - 16

MDP - 24

MDP - 15

MDP - 16

MOUNT FIXTURE 23'-0" A.F.F.
(TYP  OF 10)

MDP - 16

EXTERIOR LIGHTING 
CONTACTOR

SEE DETAIL, B2/E-501

3

1

C

2 3

B

A

MDP - 16

LEVEL 1
0"

FIRST FLOOR
0' - 0"

T/CONC
0' - 0"

T/S
10' - 0"

FIRST FLOOR
0' - 0"

DOOR OPENER, TYP.

30A DISCONNECT, TYP.

SEE PANEL SCHEDULE FOR CONDUIT 
AND CONDUCTORS, TYP.

DOOR CONTROLS, TYP.
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SCALE:  1/4" = 1'-0"A3 FIRST FLOOR LIGHTING PLAN 4' 8'0 2'
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NORTH

SCALE: NOT TO SCALEA1 TYPICAL OVERHEAD DOOR POWER CONNECTION DETAIL



EXISTING RELOCATED GUIDANCE SIGN

CONCRETE
1' - 0"

COVER
3" TYP.

SIGN TETHER (TYP.)

NO. 5 DOWEL, 6 EACH PER
3' OVERLAP, 12" STICK UP WITH

6X6 - W5.5XW5.5
WELDED WIRE FABRIC

2" RGS 
CONDUIT

BEDDING

4"
 T

Y
P

.

2" LIQUID TIGHT FLEXIBLE CONDUIT (TYP.)
L-823 CONNECTOR

L-630 TRANSFORMER

GROUND LUG

SAFETY GROUND JUMPER

3' MIN.
2' TO 5'

GROUND ROD

MATCH EXISTING CONDUIT TYPE AND SIZE

AIRFIELD LIGHTING CABLES, TYP.

SOLID BARE COPPER 
COUNTERPOISE WIRE, TYP.

JUNCTION CAN, TYP.

NOTE:
REUSE EXISTING SIGN AND BASES, PROVIDE NEW FOUNDATION AND JUNCTION CAN.

2' MIN.2' MIN.

2'
 M

IN
.

3"
3"

3"

1-1/2" BITUMINOUS SURFACE
COURSE NYSDOT TYPE 6 TOP

3-1/2" BITUMINOUS BINDER
COURSE NYSDOT TYPE 3 TOP

SAWCUT PAVEMENT

BITUMINOUS TACK COAT

EXISTING BASE TO REMAIN
RECOMPACT AND SHIM AS DIRECTED

6" COMPACTED
GRANULAR BASE

3000 PSI CONCRETE

MEET EXISTING GRADE, 
PROVIDE JOINT SEAL

WWF 6X6 - W1.4 X W1.4

GRANULAR BACKFILL
MATERIAL, COMPACTED

EXISTING GRADETOPSOIL SEED & MULCH

PLASTIC WARNING TAPE
(6" MAX BELOW

FINISHED GRADE)

COMMON FILL
MATERIAL

CUSHION SAND

CONDUIT

3" 3"

NOTES:

1. TO BE USED IN TURFED ARES AND UNDER SIDEWALKS UNLESS OTHERWISE SHOWN.
2. NUMBER OF CONDUITS AS PER PLANS.

CONCRETE BITUMINOUS

FINISHED FLOOR

LUMINAIRE

3/4" RGS

3/4" RGS LENGTH
VARIES

PERLIN

PROVIDE MOUNTING
HARDWARE AS REQUIRED

P1000 UNISTRUT OR EQUAL

23'-0" A.F.F.

POWER HOOK ASSEMBLY

30 AMP, NEMA 1, 2 POLE MECHANICALLY
HELD LIGHTING CONTROL CONTACTOR IN
NEMA 1 ENCLOSURE WITH HOA AND
PILOT LIGHT.

LIGHT FIXTURES

SPARE

C120A

MDP-15

C1

R

PC

PILOT LIGHT

"LIGHTS ON"

PC

H

120V

MDP-15

C1
A

O

NOTE:   INSTALL CONTACTOR NEXT TO MDP PANEL. PROVIDE PLASTIC ENGRAVED LABEL.  
MOUNT PHOTO CELL ON EXTERIOR OF NORTH WALL. COIL CLEARING CONTACTS AND 
UNLATCH COIL NOT SHOWN.

JUNCTION BOX

TO PANEL

FINISHED FLOOR

EXISTING
GRADE

RGS CONDUIT

WEATHERPROOF 
ELBOW

(LB FITTING)

EXTERIOR BUILDING WALL

2'
-0

" 
M

IN

2'
-0

"

STRUCTURAL COLUMN

PROVIDE COPPER-CLAD 
GROUND RODS (3/4" X 10' 0")
AS SHOWN ON POWER PLANS

EXOTHERMIC CONNECTION TO
VERTICAL STEEL SURFACE

#1/0 COPPER
BARE CONDUCTOR

1'6" MIN.

EXOTHERMIC
CONNECTION

3000 PSI  CONCRETE

EXISTING FINISHED GRADE

6" SCH 80 STEEL PIPE 
FILLED
WITH 3000 PSI CONCRETE
FULL LENGTH OF PIPE.

CONCRETE ROUNDED TOP, 1/2" CROWN

TAR PAPER BOND BREAK FOR CONCRETE
SLABS. FOR ASPHALT AREAS PROVIDE 1/2"
EXPANDABLE MATERIAL & SEALANT.

PVC SAFETY SLEEVE, B.O.D. 
IDEALSHEILD IDL.125X6X60

PROPOSED MATERIAL

S
E

E
 N

O
T

E
 2

4'
-0

"

6"

6"
16"

NOTES:

1.  ALL BOLLARDS TO BE SET PLUMB.

2. BOLLARDS SHALL BE 5'-0" TALL UNLESS NOTED.

3.  IN ASPHALT PAVEMENT, TURF, OR EXISTING

     CONCRETE, CORE DRILL PAVEMENT AND/OR

     AUGER SOIL PRIOR TO INSTALLING BOLLARD.

4.  IN NEW CONCRETE, PAVEMENT, OR SLABS,

     BOLLARDS SHALL BE SET PRIOR TO POURING

     CONCRETE PAVEMENT OR SLABS.

5.  RESTORE PAVEMENT OR TURF TO A CONDITION

     EQUAL TO OR BETTER THAN ORIGINAL.

BOLLARD INSTALLED IN ASPHALT PAVEMENT,
TURF OR EXISTING CONCRETE

BOLLARD INSTALLED IN NEW CONCRETE,
PAVEMNT, OR SLABS

GROUND ROD

GROUND CABLE TO TRANSFORMER
(6' MINIMUM ABOVE PAD)

GROUND ROD

FINISHED
GRADE

6' SLACK (MIN)

SEPARATION
FABRIC

GROUND ROD (TYP.)

6" (MIN)
(TYP.)

PROVIDE 90° ELBOW
AND EXTEND CONDUITS
BEYOND WATER LINE.
SEAL ALL CONDUIT
CONNECTIONS WATER 
TIGHT

6" (TYP)

6'-0"

(TYP.).

30" (TYP.)

6" DIA. DRAIN

6"
 (

M
IN

)
42

" 
(M

IN
)

6" (MIN)

12" (TYP.)

CRUSHED ROCK OR 
WASHED STONE
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SCALE: NOT TO SCALEA3 TAXIWAY SIGNAGE DETAIL
SCALE: NOT TO SCALEA1 TRENCH SECTION AND RESTORATION DETAIL

SCALE: NOT TO SCALEB1 PENDANT MOUNTING DETAIL
SCALE: NOT TO SCALEB2 EXTERIOR LIGHTING CONTROL DETAIL

SCALE: NOT TO SCALEB3 CONDUIT PENTRATIONS DETAIL
SCALE: NOT TO SCALEB4 GROUNDING & BONDING DETAIL

SCALE: NOT TO SCALEC3 BOLLARD DETAIL

SCALE: NOT TO SCALEC1 TRANSFORMER BASE DETAIL



DIGITAL METER
& CT CABINET

M

EXISTING
UTILITY

TRANSFORMER

PROPOSED
UTILITY

TRANSFORMER PANEL MDP

400A

PROVIDE 1-5" CONDUIT AND CONDUCTORS AS NOTED 
BELOW PER CENTRAL HUDSON GUIDEBOOK

PROVIDE BASE AND VAULT PER CENTRAL 
HUDSON GUIDEBOOK, SEE DETAIL C1/E-501

208/120V, 400A, 3P, 4W,
NEMA 1, DISTRIBUTION PANEL

4-600MCM, 1-#2/0G IN 4" CONDUIT, 
WITH 1 - 4" SPARE CONDUIT

GROUND PER N.E.C. CODE

PRIMARY UTILITY CABLE PROVIDED AS DIRECTED FROM CENTRAL HUDSON GUIDEBOOK:
"15KV, #2 AWG ALUMINUM CONDUCTORS, 7-WIRE COMPRESSED OR CONCENTRIC ROUND STRANDING, WITH 15 
MILS CONDUCTOR SHIELD,220 MILS CROSS LINKED POLYETHYLENE INSULATION, 30 MILS INSULATION SHIELD AND 10 
#14 AWG TINNED COPPER CONCENTRIC NEUTRAL APPLIED SPIRALLY AROUND THE CABLE WITH A 50 MILS SEMI-
CONDUCTING CABLE JACKET APPLIED OVER THE NEUTRAL CONDUCTOR."
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41 0 VA 0 VA 42

39 0 VA 0 VA 40FUTURE SUBFEED BREAKER -- -- 200 A 3

37 0 VA 0 VA 38

3 50 A -- -- SPARE

SPARE -- -- 20 A 1 35 0 VA 0 VA 36 1 20 A -- -- SPARE

SPARE -- -- 20 A 1 33 0 VA 0 VA 34 1 20 A -- -- SPARE

SPARE -- -- 20 A 1 31 0 VA 0 VA 32 1 20 A -- -- SPARE

SPARE -- -- 20 A 1 29 0 VA 0 VA 30 1 20 A -- -- SPARE

SPARE -- -- 20 A 1 27 0 VA 0 VA 28 1 20 A -- -- SPARE

SPARE -- -- 20 A 1 25 0 VA 0 VA 26 1 20 A -- -- SPARE

SPARE -- -- 20 A 1 23 0 VA 164 VA 24 1 20 A 1-#12, 1-#12, 1-#12 MAN DOOR LIGHTING

AVIATION RADIO POWER 1-#12, 1-#12, 1-#12 3/4" 20 A 1 21 360 VA 360 VA 22 1 20 A 3/4" 1-#12, 1-#12, 1-#12 UHF MAINTENANCE RADIO POWER

EF-1 POWER 1-#12, 1-#12, 1-#12 3/4" 20 A 1 19 1200 V A 900 VA 20 1 20 A 3/4" 1-#12, 1-#12, 1-#12 INFRARED BLOWER POWER

CARBON MONOXIDE ALARM 1-#12, 1-#12, 1-#12 3/4" 20 A 1 17 360 VA 920 VA 18 1 20 A 3/4" 1-#12, 1-#12, 1-#12 INFRARED BURNER POWER

EXTERIOR LIGHTING 1-#12, 1-#12, 1-#12 3/4" 20 A 1 15 440 VA 1060 V A 16 1 20 A 3/4" 1-#12, 1-#12, 1-#12 INTERIOR LIGHTING

CONVENIENCE RECEPTACLES (RIGHT) 1-#12, 1-#12, 1-#12 3/4" 20 A 1 13 540 VA 540 VA 14 1 20 A 3/4" 1-#12, 1-#12, 1-#12 CONVENIENCE RECEPTACLES (LEFT)

11 1333 V A 1333 V A 12

9 1333 V A 1333 V A 10OVERHEAD DOOR POWER (RIGHT, OUT) 3-#12, 1-#12 3/4" 20 A 3

7 1333 V A 1333 V A 8

3 20 A 3/4" 3-#12, 1-#12 OVERHEAD DOOR POWER (LEFT, OUT)

5 1333 V A 1333 V A 6

3 1333 V A 1333 V A 4OVERHEAD DOOR POWER (RIGHT, IN) 3-#12, 1-#12 3/4" 20 A 3

1 1333 V A 1333 V A 2

3 20 A 3/4" 3-#12, 1-#12 OVERHEAD DOOR POWER (LEFT, IN)

CIRCUIT DESCRIPTION WIRE SIZE
CONDUI

T
CB.

AMPS Poles CKT A B C CKT Poles
CB.

AMPS
CONDUI

T WIRE SIZE CIRCUIT DESCRIPTION

42 POLE SPACES ENCLOSURE NEMA 1

4 WIRE SC RATING 30 KAIC NOTES

3 PHASE GND. BAR COPPER PANEL FEEDER UTILITY

120/208 Wye VOLTS LUGS LOCATION SRE BLDG 101

400 AMPS MAIN BREAKER 400 A INSTALLATION MDP

PANEL SCHEDULE

MASTER LUMINAIRE SCHEDULE

FIXTURE
DESCRIPTION MANUFACTURER AND MODEL NUMBER

NUMBER AND
TYPE OF LAMP VOLTS BALLAST MOUNTING REMARKS

A LITHONIA LIGHTING LED HIGH-BAY FIXTURE, MODEL # JCBL-9000LM-ACCR-120-GZ10-40K-80CRI-PM OR
ENGINEERS APPROVED EQUAL

63W LED 120 LED DRIVER PENDANT MOUNT PROVIDE EMERGENCY BATTERY FOR FIXTURE WHERE INDICATED ON PLAN, MODEL # E10WCP

B1 H.E. WILLIAMS VOLTAIRE AREA LIGHT FIXTURE, MODEL # VA1-L110/740-T4-F-S-DBZ-VAWM-DBZ OR
ENGINEERS APPROVED EQUAL

110W LED 120 LED DRIVER WALL MOUNTED MOUNT FIXTURES ABOVE OVERHEAD DOORS AS SHOWN ON PLAN

C H.E. WILLIAMS VOLTAIRE ARCHITECTURAL LIGHT FIXTURE, MODEL #
VWPV-L30/740-T3-SBZ-GCL-EM/4W-PC-DIM-120 OR ENGINEERS APPROVED EQUAL

36W LED 120 LED DRIVER WALL MOUNTED MOUNT FIXTURES ABOVE MAN DOORS AS SHOWN ON PLAN, PROVIDE EM BATTERY AND PHOTOCELL

EXL LED EXIT LIGHT, THERMOPLASTIC HOUSING UNIVERSAL FACE, WHITE FINISH, SOLID STATE CHARGER,
NICAD BATTERY, SELF DIAGNOSTICS

6W LED 120 LED DRIVER WALL MOUNTED

SCALE: NOT TO SCALEC3 ONE-LINE DIAGRAM


	Volume 2 of 2 Technical Specifications Orange Co Airport SRE Building REBID 2021 03 02.pdf (p.1-343)
	Geotechnical Report.pdf (p.344-364)
	Drawings.pdf (p.365-396)

