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SECTION 102800 - TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Feminine hygiene disposals.

B. Grab bars.

C. Framed mirrors.

D. Paper towel combination units.

E. Seat cover dispensers.

F. Soap dispensers.

G. Specialty accessories.

H. Toilet tissue dispensers.

1.2 RELATED REQUIREMENTS

A. Section 061001 - Rough Carpentry - Architecture: Wood blocking.

B. Section 092116 - Gypsum Board Assemblies:  Placement of wood blocking, steel sheet
blocking, and backing plates in stud wall construction for attachment of accessories.

C. Section 102113.17 - Phenolic Toilet Compartments.

1.3 REFERENCE STANDARDS

A. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless
Steel Tubing for General Service.

B. ASTM A666/A666M - Standard Specification for Annealed or Cold-Worked Austenitic
Stainless Steel Sheet, Strip, Plate, and Flat Bar.

C. ASTM C1036 - Standard Specification for Flat Glass.

D. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordinate work with the placement of internal wall reinforcement, concealed ceiling supports,
and reinforcement of toilet partitions to receive anchor attachments.

1.5 SUBMITTALS

A. See Section 013300 - Submittal Procedures for submittal procedures.
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B. Product Data:  Submit data on accessories describing size, finish, details of function, and
attachment methods.

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

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Basis of Design:  American Specialties, Inc:  www.americanspecialties.com/#sle.

B. Bradley Corporation​​:  www.bradleycorp.com/#sle.

C. Bobrick Washroom Equipment, Inc: www.bobrick.com/#sle.

D. Substitutions:  See Section 016000 - Product Requirements.

2.2 FEMININE HYGIENE VENDORS AND DISPOSALS

A. Sanitary Napkin Disposal Unit:  Stainless steel, self-closing door, locking bottom panel with
full-length heavy-duty stainless steel multi-staked piano hinge, removable receptacle.
1. Cabinet and Door:  Fully welded, 22 gauge, 0.03 inch thick sheet.
2. Products:

a. Model 0852​ - Satin Stainless Steel Finish​ - Sanitary Napkin Disposal​​ - Surface-
mounted.

b. Substitutions:  Section 016000 - Product Requirements.

2.3 GRAB BARS

A. Grab Bars (TA-4, TA-5 & TA-6):  Type 304 stainless steel.
1. Standard Duty Grab Bars:

a. Push/Pull Point Load:  250 lbf, minimum.
b. Clearance:  1-1/2 inch clearance between wall and inside of grab bar.
c. Finish:  ​Smooth​.
d. Length and Configuration:  As indicated in product listing.
e. Products:

1) Model 3401-36 - 36 inch length - Exposed Flange, 1-1/4 inch OD, Smooth -
Straight Grab Bar.

2) Model 3401- ​42 - 42 inch​ length - Exposed Flange, ​1-1/4 inch​ OD, ​Smooth​ -
Straight Grab Bar.

3) Model 3401- ​18 - 18 inch​ length - Exposed Flange, ​1-1/4 inch​ OD, ​Smooth​ -
Straight Grab Bar.

4) Substitutions:  Section 016000 - Product Requirements.

2.4 MIRRORS

A. Mirrors:  Stainless steel framed, 1/4 inch thick annealed float glass, ASTM C1036.



NCWSA Office Addition – 100% Design
Wendel Project No. 616202

TOILET, BATH, AND LAUNDRY
ACCESSORIES 102800 - 3 

1. Channel Frame:  One piece roll formed 20 gauge, 0.0375 inch, 1/2 inch by 1/2 inch Type
304 stainless steel channel that encases mirror and backing with tight mitered corners,
and tamperproof hanging system; satin finish.

2. Backing:  Full-mirror sized, minimum 0.03 inch galvanized steel sheet and nonabsorptive
filler material.

3. Products:
a. Model 0620 Series - Stainless Steel Chan-Lok Frame - Plate Glass Mirror-

Channel Frame.
1) Size:  18 by 30 inch.

b. Substitutions:  Section 016000 - Product Requirements.

2.5 PAPER TOWEL COMBINATION UNITS

A. Combination Towel Dispenser/Waste Receptacle:  Stainless steel; seamless wall flanges,
continuous heavy-duty stainless steel multi-staked piano hinges, tumbler locks on upper and
lower doors.
1. Mounting:  ​Surface​.
2. Products:

a. Model 0467​-2 - Semi-recessed​ - Traditional Collection - Paper Towel Dispenser
and Waste Receptacle - Multi, C-Fold - ​7 gal​.

b. Substitutions:  Section 016000 - Product Requirements.

2.6 SOAP AND HAND SANITIZER DISPENSERS

A. Soap Dispenser:  Liquid soap dispenser, with stainless steel cover and horizontal stainless steel
tank and working parts; push type soap valve, check valve, and window gauge refill indicator,
tumbler lock.
1. Mounting:  ​Recessed​.
2. Products:

a. Model 0347 - Satin Stainless Steel Finish - Soap Dispenser - Liquid, Vertical
Valve - 40 oz - Surface-mounted.

b. Substitutions:  Section 016000 - Product Requirements.

2.7 SPECIALTY ACCESSORIES

A. Seat Cover Dispenser:  Stainless steel, reloading by concealed opening at base, tumbler lock.
1. Products:

a. Model 0477-SM - Satin Stainless Steel Finish - Toilet Seat Cover Dispenser -
Surface-mounted.

b. Substitutions:  Section 016000 - Product Requirements.

2.8 TOILET TISSUE DISPENSERS

A. Toilet Tissue Dispenser:  Double roll, surface-mounted, for jumbo rolls.
1. Products:

a. Model 0039 - Toilet Tissue Dispenser - Low Profile, Jumbo Roll - Surface-
mounted.

b. Substitutions:  Section 016000 - Product Requirements.
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2.9 MATERIALS

A. Accessories - General:  Shop assembled, free of dents and scratches and packaged complete
with anchors and fittings, steel anchor plates, adapters, and anchor components for installation.

B. Keys:  Provide ​2​ keys for each accessory to ​Owner ​​; all accessories keyed the same​.

C. Stainless Steel Sheet:  ASTM A666/A666M, Type 304.

D. Stainless Steel Tubing:  ASTM A269/A269M, Grade TP304 or TP316.

E. Mirror Glass:  Tempered safety glass, ASTM C1048; and ASTM C1036 Type I, Class 1,
Quality Q2, with silvering as required.

F. Adhesive:  Two component epoxy type, waterproof.

G. Fasteners, Screws, and Bolts:  Hot dip galvanized; tamperproof; security type.

H. Expansion Shields:  Fiber, lead, or rubber as recommended by accessory manufacturer for
component and substrate.

2.10 FABRICATION

A. Traditional Collection:
1. Basic Construction Requirements:

a. Doors:  Type 304, 22 gauge, 0.0312 inch stainless steel, double pan construction,
with 1/4 inch thick structural fiberboard core.

b. Cabinets:  Type 304, 22 gauge, 0.0312 inch stainless steel, formed perimeter trim
with 1/4 inch return to wall four sides; joints welded, sight-exposed welds finished
to match sheet finish.

c. Hinges:  Heavy-duty stainless steel multi-staked piano hinge, 3/16 inch diameter
barrel, full length of cabinet; hinge leaves spot-welded to door and cabinet body.

d. Locks:  Tumbler locks, keyed alike other toilet accessory locks, with one key for
each lock.

e. Cabinet and Door Finish:  No.4 satin finish.

2.11 FINISHES

A. Stainless Steel:  ​Satin​ finish​​.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify exact location of accessories for installation.

C. Verify that field measurements are as indicated on drawings.

3.2 PREPARATION
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A. Deliver inserts and rough-in frames to site for timely installation.

B. Provide templates and rough-in measurements as required.

3.3 INSTALLATION

A. Install accessories in accordance with manufacturers' instructions in locations indicated on
drawings.

B. Install plumb and level, securely and rigidly anchored to substrate.

C. Mounting Heights:  As required by accessibility regulations, unless otherwise indicated.
1. Grab Bars:  As indicated on drawings.
2. Other Accessories:  As indicated on drawings.

3.4 PROTECTION

A. Protect installed accessories from damage due to subsequent construction operations.

END OF SECTION  102800
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SECTION 104300 - EMERGENCY AID SPECIALTIES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Automated external defibrillator (AED) cabinets.

B. Accessories.

1.2 RELATED REQUIREMENTS

A. Section 061001 - Rough Carpentry - Architecture:  Wood blocking product and execution
requirements.

1.3 REFERENCE STANDARDS

1.4 SUBMITTALS

A. See Section 013300 - Submittal Procedures for submittal procedures.

B. Product Data:  Provide ​color and finish, anchorage details, and installation instructions​.

C. Shop Drawings:  Indicate locations of cabinets and cabinet physical dimensions.

D. Manufacturer's Installation Instructions:  Indicate special criteria and wall opening coordination
requirements.

E. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

F. Maintenance Data:  Include test schedules and recertification requirements.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Emergency Aid Cabinets and Accessories:
1. Basis of Design: Cubix Safety; Semi-Recessed AED Wall Storage Cabinet without

Alarm SR-Ln:  www.cubixsafety.com.
2. Activar Construction Products Group, Inc. - JL Industries​​​:  www.activarcpg.com.
3. Modern Metal Products, a division of Technico, Inc​​​​:  www.modern-metal.com.
4. Substitutions:  See Section 016000 - Product Requirements.

2.2 EMERGENCY AID CABINETS

A. Type:  Automated external defibrillator (AED).

B. Cabinet Construction:  Non-fire-rated.
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1. Formed ​Textured powder coating finish​ steel sheet; ​0.031 inch​ thick base metal.

C. Cabinet Configuration: ​Semi-recessed​ type.
1. Exterior nominal dimensions of ​17 inch​ wide by ​16 inch​ high by ​3-1/4 inch​ deep.
2. Trim: ​Flat square edge​, with ​1 inch​ wide face.

D. Door: ​0.031 inch​ metal thickness, reinforced for flatness and rigidity ​with recessed handle​.
Hinge door for 180 degree opening with ​two butt hinges​.

E. Door Glazing:  Acrylic plastic, clear, 1/8 inch thick, flat shape and set in resilient channel
glazing gasket.

F. Cabinet Mounting Hardware:  Appropriate to cabinet, with predrilled holes for placement of
anchors.

G. Fabrication:  Weld, fill, and grind components smooth.

H. Finish of Cabinet Exterior Trim and Door: ​Powder coat, white color​.

I. Finish of Door Pull or Handle: ​​Stainless steel​​.

J. Finish of Cabinet Interior:  White powder coat.

2.3 ACCESSORIES

A. Cabinet Door Signage: ' ​AED ​” decal, or vinyl self-adhering, prespaced ​red​ lettering​ and
identifying graphic​ in accordance with authorities having jurisdiction (AHJ).

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify rough openings for cabinet are correctly sized and located.

3.2 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install cabinets plumb and level in wall openings, at height indicated on drawings..

C. Secure rigidly in place.

D. Cabinet Lettering:
1. Location:  Face of door framing.
2. Apply lettering on factory-finished cabinets at the factory.

3.3 ADJUSTING AND CLEANING

A. Remove temporary protective coverings and strippable films, if any, as cabinets are installed
unless otherwise indicated in manufacturer's written installation instructions.
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B. Adjust cabinet doors to operate smoothly without binding.

C. On completion of cabinet installation, clean interior and exterior surfaces as recommended by
manufacturer.

D. Touch up marred finishes.  Replace cabinets that cannot be restored to factory-finished
appearance.  Use materials and procedures recommended by cabinet manufacturer.

3.4 CLOSEOUT ACTIVITIES

A. See Section 017700 - Closeout Procedures for closeout submittals.

END OF SECTION  104300
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SECTION 104400 - FIRE PROTECTION SPECIALTIES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Fire extinguishers.

B. Fire extinguisher cabinets.

C. Accessories.

1.2 RELATED REQUIREMENTS

A. Section 061001 - Rough Carpentry - Architecture:  Wood blocking product and execution
requirements.

1.3 REFERENCE STANDARDS

A. NFPA 10 - Standard for Portable Fire Extinguishers.

1.4 SUBMITTALS

A. See Section 013300 - Submittal Procedures for submittal procedures.

B. Product Data:  Provide ​extinguisher operational features and extinguisher ratings and
classifications​.

C. Shop Drawings:  Indicate locations of cabinets and cabinet physical dimensions.

D. Manufacturer's Installation Instructions:  Indicate special criteria and wall opening coordination
requirements.

E. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

F. Maintenance Data:  Include test, refill or recharge schedules and re-certification requirements.

1.5 FIELD CONDITIONS

A. Do not install extinguishers when ambient temperature may cause freezing of extinguisher
ingredients.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Fire Extinguishers:
1. Basis of Design:  Activar Construction Products Group, Inc. - JL Industries; Cosmic

Extinguisher - Multipurpose Chemical:  www.activarcpg.com.
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2. Larsen's Manufacturing Co​​​​​:  www.larsensmfg.com.
3. Potter-Roemer​​:  www.potterroemer.com.

B. Fire Extinguisher Cabinets and Accessories:
1. Basis of Design:  Activar Construction Products Group, Inc. - JL Industries; Ambassador

Series​​​:  www.activarcpg.com.
2. Larsen's Manufacturing Co​​​:  www.larsensmfg.com.
3. Potter-Roemer​​​:  www.potterroemer.com.
4. Substitutions:  See Section 016000 - Product Requirements.

2.2 FIRE EXTINGUISHERS

A. Fire Extinguishers - General:  Comply with product requirements of NFPA 10 and applicable
codes, whichever is more stringent.

B. Multipurpose Dry Chemical Type Fire Extinguishers:  Carbon steel tank, with pressure gauge.
1. Class:  A:B:C type.
2. Size:  ​10 pound​.
3. Finish:  ​Baked polyester powder coat, red color​.
4. Temperature range:  ​Minus 65 degrees F ​ to ​120 degrees F ​.

2.3 FIRE EXTINGUISHER CABINETS

A. Utilize at locations marked "FEC"

B. Cabinet Construction:  Non-fire rated.
1. Formed ​powder-coated​ steel sheet; ​0.036 inch​ thick base metal.

C. Cabinet Configuration:  ​Semi-recessed​ type.
1. Exterior nominal dimensions of ​13-7/8 inch​ wide by ​27-3/8 inch​ high by ​6 inch​ deep.
2. Projected Trim:  Returned to wall surface, with ​1-1/2 inch​ projection, and ​1-1/4 inch​ wide

face.
3. Provide cabinet enclosure with right angle inside corners and seams, and with formed

perimeter trim and door stiles.

D. Door:  0.036 inch metal thickness, reinforced for flatness and rigidity with nylon catch and
recessed handle.  Hinge doors for 180 degree opening with continuous piano hinge.

E. Door Glazing:  ​Tempered​ glass, clear, ​1/8 inch​ thick, and set in resilient channel glazing gasket.

F. Cabinet Mounting Hardware:  Appropriate to cabinet, with pre-drilled holes for placement of
anchors.

G. Finish of Cabinet Exterior Trim and Door:  ​Baked enamel, white color​.

H. Finish of Door Pull or Handle: ​​​Stainless steel​​​.

I. Finish of Cabinet Interior:  White colored enamel.

2.4 ACCESSORIES

A. Extinguisher Brackets:  Formed steel, chrome-plated.
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1. Utilize at locations marked "FE"

B. Lettering: “FIRE EXTINGUISHER” decal, or vinyl self-adhering, prespaced black lettering in
accordance with authorities having jurisdiction (AHJ).

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify rough openings for cabinet are correctly sized and located.

3.2 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install cabinets plumb and level in wall openings, at height indicated on the drawings.

C. Secure rigidly in place.

D. Place extinguishers in cabinets.

3.3 MAINTENANCE

A. See Section 017700 - Closeout Procedures for additional requirements relating to maintenance
service.

B. Provide a separate maintenance contract for the service and maintenance of ​fire extinguishers​
for ​one​ ​years​ from Date of Substantial Completion.

END OF SECTION  104400
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SECTION 123600 - COUNTERTOPS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Countertops for architectural cabinet work.

1.2 RELATED REQUIREMENTS

A. Section 064100 - Architectural Wood Casework 

1.3 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.

B. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition.

C. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards.

D. ISFA 2-01 - Classification and Standards for Solid Surfacing Material.

E. ISFA 3-01 - Classification and Standards for Quartz Surfacing Material.

F. PS 1 - Structural Plywood.

1.4 SUBMITTALS

A. See Section 013300 - Submittal Procedures for submittal procedures.

B. Shop Drawings:  Complete details of materials and installation ; combine with shop drawings of
cabinets and casework specified in other sections.

C. Maintenance Data:  Manufacturer's instructions and recommendations for maintenance and
repair of countertop surfaces.

1.5 QUALITY ASSURANCE

A. Fabricator Qualifications:  Natural Stone Institute (NSI) Accredited Natural Stone Fabricator;
www.naturalstoneinstitute.org/#sle.

B. Installer Qualifications:  Company specializing in performing work of the type specified in this
section, with not less than ​three​ years of ​​ experience​​.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Store and dispose of solvent-based materials, and materials used with solvent-based materials,
in accordance with requirements of local authorities having jurisdiction.
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1.7 FIELD CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results.  Do not install products under
environmental conditions outside manufacturer's absolute limits.

PART 2  PRODUCTS

2.1 COUNTERTOPS

A. Quality Standard:  Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or
AWMAC/WI (NAAWS), unless noted otherwise.

B. Solid Surfacing Countertops (SSM-1 & SSM-2):  Solid surfacing sheet or plastic resin casting
over continuous substrate.
1. Flat Sheet Thickness:  ​1/2 inch​, minimum.
2. Solid Surfacing Sheet and Plastic Resin Castings:  Complying with ISFA 2-01 and

NEMA LD 3; acrylic or polyester resin, mineral filler, and pigments; homogenous, non-
porous and capable of being worked and repaired using standard woodworking tools; no
surface coating; color and pattern consistent throughout thickness.
a. Manufacturers:

1) Basis of Design:  Formica Corporation; Everform Solid Surfacing​​​​:
 www.formica.com.

2) Dupont; Corian Solid Surfacing​​​:  www.corian.com.
3) Wilsonart; Wilsonart Solid Surface​​​​:  www.wilsonart.com.

b. Surface Burning Characteristics:  Flame spread index of 25, maximum; smoke
developed index of 450, maximum; when tested in accordance with ASTM E84.

c. Finish on Exposed Surfaces:  Matte, gloss rating of 5 to 20.
d. Color and Pattern:  As indicated on drawings.

3. Other Components Thickness:  1/2 inch, minimum.
4. Exposed Edge Treatment:  Built up to minimum ​1-1/4 inch​ thick; ​square edge​​​.
5. Back and End Splashes:  Same sheet material, square top; minimum 4 inches high.
6. Skirts:  As indicated on drawings.

2.2 MATERIALS

A. Plywood for Supporting Substrate:  PS 1 Exterior Grade, A-C veneer grade, minimum 5-ply;
minimum 3/4 inch thick; join lengths using metal splines.

B. Adhesives:  Chemical resistant waterproof adhesive as recommended by manufacturer of
materials being joined.

C. Joint Sealant:  ​Mildew-resistant silicone​ sealant, ​clear​.

2.3 FABRICATION

A. Fabricate tops and splashes in the largest sections practicable, with top surface of joints flush.
1. Join lengths of tops using best method recommended by manufacturer.
2. Fabricate to overhang fronts and ends of cabinets 1 inch except where top butts against

cabinet or wall.
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a. Rout a 1/8 inch drip groove at underside of exposed overlapping edges, set back
1/2 inch from face of edge.

3. Prepare all cutouts accurately to size; replace tops having improperly dimensioned or
unnecessary cutouts or fixture holes.

4. Miter outside corner joints between surfaces.

B. Provide back/end splash wherever counter edge abuts vertical surface unless otherwise
indicated.
1. Secure to countertop with concealed fasteners and with contact surfaces set in waterproof

glue.
2. Height:  4 inches, unless otherwise indicated.

C. Solid Surfacing:  Fabricate ​tops​ up to ​144 inches​ long in one piece; join pieces with adhesive
sealant in accordance with manufacturer's recommendations and instructions.

PART 3  EXECUTION

3.1 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

B. Verify that wall surfaces have been finished and mechanical and electrical services and outlets
are installed in proper locations. Do not proceed if services and outlets conflict with back or
side splashes.

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. Securely attach countertop substrate to cabinets using concealed fasteners.  Make flat surfaces
level; shim where required.

B. Attach solid surface countertops to substrate using compatible adhesive.

C. Seal joint between back/end splashes and vertical surfaces.

3.4 TOLERANCES

A. Variation From Horizontal: 1/8 inch in 10 feet, maximum.

B. Offset From Wall, Countertops:  1/8 inch maximum; 1/16 inch minimum.

C. Field Joints:  1/8 inch wide, maximum.

3.5 CLEANING
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A. Clean countertops surfaces thoroughly.

3.6 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION  123600
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SECTION 21 0517 - SLEEVES AND SLEEVE SEALS FOR FIRE-SUPPRESSION 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. Sleeves 

2. Grout 

3. Silicone sealants 

B. Related Sections: 

1. Section 210518 “Escutcheons for Fire-Suppression Piping” 

2. Section 210523 “General Duty Valves for Fire Protection Piping” 

3. Section 210529 “Hangers and Supports for Fire Suppression Piping and Equipment” 

4. Section 210553 “Identification for Fire-Suppression Piping and Equipment” 

5. Section 211313 “Wet-Pipe Sprinkler Systems” 

1.3 ACTION SUBMITTALS 

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

PART 2 - PRODUCTS 

2.1 SLEEVES 

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

with plain ends and integral welded waterstop collar. 

B. PVC Pipe Sleeves: ASTM D 1785, Schedule 40. 

2.2 GROUT 

A. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 

hydraulic-cement grout. 

B. Characteristics:  Non-shrink; recommended for interior and exterior applications. 
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C. Design Mix:  5000-psi, 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 

2.3 SILICONE SEALANTS 

A. Silicone, S, NS, 25, NT: Single-component, non-sag, plus 25 percent and minus 25 percent 

movement capability, non-traffic use, neutral-curing silicone joint sealant, ASTM C 920, Type S, 

Grade NS, Class 25, Use NT. 

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

following: 

a. Dow Corning Corporation 

b. GE Construction Sealants 

c. Polymeric Systems, Inc. 

d. Schnee-Morehead, Inc., an ITW Company 

e. The Sherwin-Williams Company 

B. Silicone, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent 

movement capability, traffic and non-traffic use, neutral-curing silicone joint sealant; 

ASTM C 920, Type S, Grade P, Class 25, Uses T and NT. Grade P Pourable (self-leveling) 

formulation is for opening in floors and other horizontal surfaces that are not fire rated. 

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

following: 

a. May National Associates, Inc., A subsidiary of Sika Corporation 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 

provide 1-inch annular clear space between piping and concrete slabs and walls. 

1. Sleeves are not required for core-drilled holes in concrete. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls 

are constructed. 

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves. 

2. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or other 

wet areas 2 inches above finished floor level. 
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3. Using grout or silicone sealant, seal the space outside of sleeves in slabs and walls without 

sleeve-seal system. 

D. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 

2. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve 

and pipe. 

3. Seal annular space between sleeve and piping; use joint sealants appropriate for size, depth, 

and location of joint.   

E. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 

at pipe penetrations.  Seal pipe penetrations with fire- and smoke-stop materials.  Comply with 

requirements for firestopping and fill materials specified in Section 078400 "Firestopping." 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 

piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material and size and for 

sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, assemble 

sleeve-seal system components, and install in annular space between piping and sleeve.  Tighten 

bolts against pressure plates that cause sealing elements to expand and make a watertight seal. 

3.3 FIELD QUALITY CONTROL 

A. Sleeves and sleeve seals will be considered defective if they do not pass tests and inspections. 

B. Prepare test and inspection reports. 

3.4 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls above Grade: 

a. Piping Smaller Than NPS 6:  Galvanized-steel pipe sleeves. 

2. Interior Partitions: 

a. Piping Smaller Than NPS 6:  Galvanized-steel-pipe sleeves or PVC pipe sleeves. 

END OF SECTION 
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SECTION 21 0518 - ESCUTCHEONS FOR FIRE-SUPPRESSION 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. Escutcheons. 

B. Related Sections: 

1. Section 210517 “Sleeves and Sleeve Seals for Fire-Suppression Piping” 

2. Section 210523 “General Duty Valves for Fire Protection Piping” 

3. Section 210529 “Hangers and Supports for Fire Suppression Piping and Equipment” 

4. Section 210553 “Identification for Fire-Suppression Piping and Equipment” 

5. Section 211313 “Wet-Pipe Sprinkler Systems” 

1.3 ACTION SUBMITTALS 

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

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

following: 

1. BrassCraft Manufacturing Co., A Masco company 

2. Dearborn Brass 

3. Jones Stephens Corp. 

4. Keeney Manufacturing Company 

5. Mid-America Fittings, Inc. 

6. ProFlo; a Ferguson Enterprises, Inc. brand 

2.2 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type:  With polished, chrome-plated finish and setscrew fastener. 
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B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with chrome-plated finish and 

spring-clip fasteners. 

C. One-Piece, Stamped-Steel Type:  With chrome-plated finish and spring-clip fasteners. 

D. Split-Plate, Stamped-Steel Type:  With chrome-plated finish, concealed hinge, and spring-clip 

fasteners. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install escutcheons for piping penetrations of walls where exposed below ceilings or in areas 

with no ceiling, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with 

OD that completely covers opening. 

1. Escutcheons for New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 

b. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-

brass type with polished, chrome-plated finish. 

c. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-brass type 

with polished, chrome-plated finish. 

d. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass or split-casting 

brass type with chrome-plated finish. 

e. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type or split-plate, 

stamped-steel type with concealed hinge. 

3.2 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 

END OF SECTION 
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SECTION 210523 - GENERAL-DUTY VALVES FOR WATER-BASED FIRE-SUPPRESSION 

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. Two-piece ball valves with indicators. 

2. Check valves. 

3. Bronze OS&Y gate valves. 

4. Iron OS&Y gate valves. 

5. NRS gate valves. 

6. Trim and drain valves. 

B. Related Sections: 

1. Section 210517 “Sleeves and Sleeve Seals for Fire-Suppression Piping” 

2. Section 210518 “Escutcheons for Fire-Suppression Piping” 

3. Section 210529 “Hangers and Supports for Fire Suppression Piping and Equipment” 

4. Section 210553 “Identification for Fire-Suppression Piping and Equipment” 

5. Section 211313 “Wet-Pipe Sprinkler Systems” 

1.3 DEFINITIONS 

A. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

B. NRS: Non-rising stem. 

C. OS&Y: Outside screw and yoke. 

D. SBR: Styrene-butadiene rubber. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of valve. 

1.5 DELIVERY, STORAGE, AND HANDLING 
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A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 

2. Protect threads, flange faces, grooved ends, and weld ends. 

3. Set valves open to minimize exposure of functional surfaces. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 

2. Store valves indoors and maintain at higher than ambient dew point temperature. If 

outdoor storage is necessary, store valves off the ground in watertight enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use 

operating handles or stems as lifting or rigging points. 

D. Protect flanges and specialties from moisture and dirt. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. UL Listed: Valves shall be listed in UL's "Online Certifications Directory" under the headings 

listed below and shall bear UL mark: 

1. Main Level: HAMV - Fire Main Equipment. 

a. Level 1: HLOT - Valves. 

1) Level 3: HLUG - Ball Valves, System Control. 

2) Level 3: HLXS - Butterfly Valves. 

3) Level 3: HMER - Check Valves. 

4) Level 3: HMRZ - Gate Valves. 

2. Main Level: VDGT - Sprinkler System & Water Spray System Devices. 

a. Level 1: VQGU - Valves, Trim and Drain. 

B. FM Global Approved: Valves shall be listed in its "Approval Guide," under the headings listed 

below: 

1. Automated Sprinkler Systems: 

a. Indicator posts. 

b. Valves. 

1) Gate valves. 

2) Check valves. 

a) Single check valves. 
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3) Miscellaneous valves. 

C. Source Limitations for Valves: Obtain valves for each valve type from single manufacturer. 

D. ASME Compliance: 

1. ASME B16.1 for flanges on iron valves. 

2. ASME B1.20.1 for threads for threaded-end valves. 

3. ASME B31.9 for building services piping valves. 

E. AWWA Compliance: Comply with AWWA C606 for grooved-end connections. 

F. NFPA Compliance: Comply with NFPA 24 for valves. 

G. Valve Pressure Ratings: Not less than the minimum pressure rating indicated or higher as 

required by system pressures. 

H. Valve Sizes: Same as upstream piping unless otherwise indicated. 

I. Valve Actuator Types: 

1. Handwheel: For other than quarter-turn trim and drain valves. 

2. Handlever: For quarter-turn trim and drain valves NPS 2 and smaller. 

2.2 TWO-PIECE BALL VALVES WITH INDICATORS 

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

following: 

1. Globe Fire Sprinkler Company 

2. NIBCO INC. 

3. Victaulic Company. 

B. Description: 

1. UL 1091, except with ball instead of disc and FM Global standard for indicating valves 

(ball type), Class Number 1112. 

2. Minimum Pressure Rating: 300 psig. 

3. Body Design: Two piece. 

4. Body Material: Forged brass or bronze. 

5. Port Size: Full. 

6. Seats: PTFE. 

7. Stem: Bronze or stainless steel. 

8. Ball: Chrome-plated brass. 

9. Actuator: Weatherproof housing with worm gear or traveling nut. 

10. Supervisory Switch: Internal or external. 

11. End Connections for Valves NPS 1 through NPS 2: Threaded or grooved ends. 

12. End Connections for Valves NPS 2-1/2: Grooved ends. 

2.3 CHECK VALVES 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

 

GENERAL-DUTY VALVES FOR WATER-BASED FIRE-SUPPRESSION  210523- 4                                   

 

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

following: 

1. Anvil International, Inc. 

2. Globe Fire Sprinkler Company 

3. NIBCO INC. 

4. Reliable Automatic Sprinkler Co., Inc. 

5. Tyco Fire & Building Products LP. 

6. Victaulic Company. 

7. Viking Corporation. 

8. Watts Water Technologies, Inc. 

B. Description: 

1. Standard: UL 312 and FM Global standard for swing check valves, Class Number 1210. 

2. Minimum Pressure Rating: 250 psig. 

3. Type: Single swing or spring assisted check, suitable for vertical or horizontal 

installation. 

4. Body Material: Cast iron, ductile iron, or bronze. 

5. Clapper: Bronze, ductile iron, or stainless steel with elastomeric seal. 

6. Clapper Seat: Brass, bronze, welded-in nickel, or stainless steel. 

7. Hinge Shaft: Bronze or stainless steel. 

8. Hinge Spring: Stainless steel. 

9. End Connections: Flanged, grooved, or threaded. 

2.4 BRONZE OS&Y GATE VALVES 

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

following: 

1. Milwaukee Valve Company. 

2. NIBCO INC. 

3. United Brass Works, Inc. 

B. Description: 

1. Standard: UL 262 and FM Global standard for fire-service water control valves (OS&Y- 

and NRS-type gate valves). 

2. Minimum Pressure Rating: 175 psig. 

3. Body and Bonnet Material: Bronze or brass. 

4. Wedge: One-piece bronze or brass. 

5. Wedge Seat: Bronze. 

6. Stem: Bronze or brass. 

7. Packing: Non-asbestos PTFE. 

8. Supervisory Switch: External. 

9. End Connections: Threaded. 

2.5 IRON OS&Y GATE VALVES 

http://www.specagent.com/LookUp/?uid=123456917213&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917220&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917221&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917223&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917226&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917227&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917228&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917230&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917231&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917232&mf=&src=wd
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A. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

1. Globe Fire Sprinkler Company 

2. Kennedy Valve; a division of McWane, Inc. 

3. Mueller Co.; Water Products Division. 

4. NIBCO INC. 

5. Victaulic Company. 

6. Watts Water Technologies, Inc. 

B. Description: 

1. Standard: UL 262 and FM Global standard for fire-service water control valves (OS&Y- 

and NRS-type gate valves). 

2. Minimum Pressure Rating: 250 psig. 

3. Body and Bonnet Material: Cast or ductile iron. 

4. Wedge: Cast or ductile iron, or bronze with elastomeric coating. 

5. Wedge Seat: Cast or ductile iron, or bronze with elastomeric coating. 

6. Stem: Brass or bronze. 

7. Packing: Non-asbestos PTFE. 

8. Supervisory Switch: External. 

9. End Connections: Flanged or Grooved. 

2.6 NRS GATE VALVES 

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

following: 

1. Globe Fire Sprinkler Company 

2. Kennedy Valve; a division of McWane, Inc. 

3. Mueller Co.; Water Products Division. 

4. NIBCO INC. 

5. Victaulic Company. 

B. Description: 

1. Standard: UL 262 and FM Global standard for fire-service water control valves (OS&Y- 

and NRS-type gate valves). 

2. Minimum Pressure Rating: 250 psig. 

3. Body and Bonnet Material: Cast or ductile iron. 

4. Wedge: Cast or ductile iron with elastomeric coating. 

5. Wedge Seat: Cast or ductile iron, or bronze with elastomeric coating. 

6. Stem: Brass or bronze. 

7. Packing: Non-asbestos PTFE. 

8. Supervisory Switch: External. 

9. End Connections: Flanged or Grooved. 

2.7 TRIM AND DRAIN VALVES 

http://www.specagent.com/LookUp/?uid=123456917236&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917237&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917238&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917239&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917240&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917243&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917244&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917245&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917246&mf=&src=wd
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A. Ball Valves: 

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

following: 

a. Fire Protection Products, Inc. 

b. Globe Fire Sprinkler Company 

c. Milwaukee Valve Company. 

d. NIBCO INC. 

e. Potter Roemer. 

f. Tyco Fire & Building Products LP. 

g. Victaulic Company. 

h. Watts Water Technologies, Inc. 

2. Description: 

a. Pressure Rating: 175 psig 

b. Body Design: Two piece. 

c. Body Material: Forged brass or bronze. 

d. Port size: Full. 

e. Seats: PTFE. 

f. Stem: Bronze or stainless steel. 

g. Ball: Chrome-plated brass. 

h. Actuator: Handlever. 

i. End Connections for Valves NPS 1 through NPS 2-1/2: Threaded ends. 

j. End Connections for Valves NPS 1-1/4 and NPS 2-1/2: Grooved ends. 

B. Angle Valves: 

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

following: 

a. Fire Protection Products, Inc. 

b. NIBCO INC. 

c. United Brass Works, Inc. 

2. Description: 

a. Pressure Rating: 175 psig. 

b. Body Material: Brass or bronze. 

c. Ends: Threaded. 

d. Stem: Bronze. 

e. Disc: Bronze. 

f. Packing: Asbestos free. 

g. Handwheel: Malleable iron, bronze, or aluminum. 

C. Globe Valves: 

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

following: 

http://www.specagent.com/LookUp/?ulid=9233&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917253&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917261&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917262&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917263&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917265&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917266&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917267&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917268&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917269&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917270&mf=&src=wd
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a. NIBCO INC. 

b. United Brass Works, Inc. 

2. Description: 

a. Pressure Rating: 175 psig. 

b. Body Material: Bronze with integral seat and screw-in bonnet. 

c. Ends: Threaded. 

d. Stem: Bronze. 

e. Disc Holder and Nut: Bronze. 

f. Disc Seat: Nitrile. 

g. Packing: Asbestos free. 

h. Handwheel: Malleable iron, bronze, or aluminum. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove 

special packing materials, such as blocks, used to prevent disc movement during shipping and 

handling. 

B. Operate valves in positions from fully open to fully closed. Examine guides and seats made 

accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper 

size, length, and material. Verify that gasket is of proper size, that its material composition is 

suitable for service, and that it is free from defects and damage. 

E. Examine grooved ends for form and cleanliness. Ends shall be clean and free from indentations 

and projections in the area from valve end to (and including) the groove. 

F. Do not attempt to repair defective valves; replace with new valves. 

3.2 GENERAL REQUIREMENTS FOR VALVE INSTALLATION 

A. Comply with requirements in the following Sections for specific valve installation requirements 

and applications: 

1. Section 211313 "Wet-Pipe Sprinkler Systems" for application of valves in wet-pipe, fire-

suppression sprinkler systems. 

B. Install listed fire-protection shutoff valves supervised-open, located to control sources of water 

supply except from fire-department connections. Install permanent identification signs 

indicating portion of system controlled by each valve. 

http://www.specagent.com/LookUp/?uid=123456917271&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456917272&mf=&src=wd
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C. Install check valve in each water-supply connection. Install backflow preventers instead of 

check valves in potable-water-supply sources. 

D. Install valves having threaded connections with unions at each piece of equipment arranged to 

allow easy access, service, maintenance, and equipment removal without system shutdown. 

Provide separate support where necessary. 

E. Install valves in horizontal piping with stem at or above the pipe center. 

F. Install valves in position to allow full stem movement. 

G. Butterfly valves are not acceptable for shut-off duty. 

H. Install valve tags. Comply with requirements in Section 210553 "Identification for Fire-

Suppression Piping and Equipment" for valve tags and schedules and signs on surfaces 

concealing valves; and the NFPA standard applying to the piping system in which valves are 

installed. Install permanent identification signs indicating the portion of system controlled by 

each valve. 

END OF SECTION 
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SECTION 210529 - HANGERS AND SUPPORTS FOR FIRE SUPPRESSION PIPING AND 

EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 

2. Fastener systems. 

3. Equipment supports. 

B. Related Sections: 

1. Section 210517 “Sleeves and Sleeve Seals for Fire-Suppression Piping” 

2. Section 210518 “Escutcheons for Fire-Suppression Piping” 

3. Section 210523 “General Duty Valves for Fire Protection Piping” 

4. Section 210553 “Identification for Fire-Suppression Piping and Equipment” 

5. Section 211313 “Wet-Pipe Sprinkler Systems” 

C. Related Requirements: 

1. Section 055000 "Metal Fabrications" for structural-steel shapes and plates for trapeze 

hangers for pipe and equipment supports. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and 

installation details and include calculations for the following: 

1. Metal framing systems. 

2. Equipment supports. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 
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1.5 QUALITY ASSURANCE 

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to 

AWS D1.1/D1.1M. 

B. Pipe Welding Qualifications: Qualify procedures and operators according to 2015 ASME Boiler 

and Pressure Vessel Code, Section IX. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer licensed in the State of Georgia, as 

defined in Section 014000 "Quality Requirements," to design trapeze pipe hangers and 

equipment supports. 

B. Structural Performance: Hangers and supports for fire-suppression piping and equipment shall 

withstand the effects of gravity loads and stresses within limits and under conditions indicated 

according to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 

combined weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of 

supported equipment and connected systems and components. 

C. NFPA Compliance: Comply with NFPA 13. 

D. UL Compliance: Comply with UL 203. 

2.2 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: Factory-fabricated components, NFPA approved, UL listed, or FM approved 

for fire-suppression piping support. 

2. Galvanized Metallic Coatings: Pre-galvanized or hot-dip galvanized. 

3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel. 

2.3 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: NFPA-approved, UL-listed, or FM-approved threaded-steel stud, 

for use in hardened portland cement concrete, with pull-out, tension, and shear capacities 

appropriate for supported loads and building materials where used. 
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B. Mechanical-Expansion Anchors: NFPA-approved, UL-listed, or FM-approved, insert-wedge-

type anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear 

capacities appropriate for supported loads and building materials where used. 

1. Indoor Applications: Zinc-coated or Stainless steel. 

2. Outdoor Applications: Stainless steel. 

2.4 EQUIPMENT SUPPORTS 

A. Description: NFPA-approved, UL-listed, or FM-approved, welded, shop- or field-fabricated 

equipment support, made from structural-carbon-steel shapes. 

2.5 MATERIALS 

A. Aluminum: ASTM B 221. 

B. Carbon Steel: ASTM A 1011/A 1011M. 

C. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 

galvanized. 

D. Stainless Steel: ASTM A 240/A 240M. 

E. Grout: ASTM C 1107/C 1107M, factory-mixed and -packaged, dry, hydraulic-cement, non-

shrink, and nonmetallic grout, suitable for interior and exterior applications. 

1. Properties: Non-staining, noncorrosive, and nongaseous. 

2. Design Mix: 5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 

materials and installation, for penetrations through fire-rated walls, ceilings, and assemblies. 

B. 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. 
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3.2 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with installation requirements of approvals and 

listings. Install hangers, supports, clamps, and attachments as required to properly support 

piping from building structure. 

B. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 

than 4 inches thick in concrete, after concrete is placed and completely cured. Use 

operators that are licensed by powder-actuated tool manufacturer. Install fasteners 

according to powder-actuated tool manufacturer's operating manual. Install in accordance 

with approvals and listings. 

2. Install mechanical-expansion anchors in concrete, after concrete is placed and completely 

cured. Install fasteners according to manufacturer's written instructions. Install in 

accordance with approvals and listings. 

C. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 

washers, and other accessories. 

D. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

E. Install lateral bracing with pipe hangers and supports to prevent swaying. 

F. Install building attachments within concrete slabs or attach to structural steel. Install additional 

attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger 

and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten 

inserts to forms and install reinforcing bars through openings at top of inserts. 

G. Load Distribution: Install hangers and supports, so that piping live and dead loads and stresses 

from movement will not be transmitted to connected equipment. 

H. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed 

maximum pipe deflections allowed by ASME B31.9 for building services piping. 

3.3 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 

equipment above floor. 

B. Grouting: Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.4 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for equipment supports. 
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B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be 

shop welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 

appearance and quality of welds; and methods used in correcting welding work; and with the 

following: 

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

resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. Finish welds at exposed connections, so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.5 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve 

indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.6 PAINTING 

A. Touchup: Clean field welds and abraded, shop-painted areas. Paint exposed areas immediately 

after erecting hangers and supports. Use same materials as those used for shop painting. Comply 

with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0. 

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas, and apply 

galvanizing-repair paint to comply with ASTM A 780/A 780M. 

3.7 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 

equipment. 

B. Comply with NFPA requirements for pipe-hanger selections and applications that are not 

specified in piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 

not have field-applied finishes. 

D. Use carbon-steel pipe hangers, supports and attachments for general service applications. 
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E. Horizontal-Piping Hangers and Supports: Comply with NFPA requirements. Unless otherwise 

indicated and except as specified in piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of non-insulated 

stationary pipes for sizes NPS 1/2 to NPS 30. 

2. Steel Pipe Clamps (MSS Type 4): For suspension of non-insulated stationary pipes for 

sizes NPS 1/2 to NPS 24. 

3. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of non-insulated, 

stationary pipes for sizes NPS 1/2 to NPS 8. 

4. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of 

non-insulated, stationary pipes for sizes NPS 3/8 to NPS 3. 

5. U-Bolts (MSS Type 24): For support of heavy pipes for sizes NPS 1/2 to NPS 30. 

6. Pipe Saddle Supports (MSS Type 36): For support of pipes for sizes NPS 4 to NPS 36, 

with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate. 

7. Pipe Stanchion Saddles (MSS Type 37): For support of pipes for sizes NPS 4 to NPS 36, 

with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, 

and with U-bolt to retain pipe. 

8. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes 

for sizes NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base 

stanchion support and cast-iron floor flange. 

F. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system 

Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers for sizes 

NPS 3/4 to NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers for sizes 

NPS 3/4 to NPS 24, if longer ends are required for riser clamps. 

G. Hanger-Rod Attachments: Comply with NFPA requirements. 

H. Building Attachments: Comply with NFPA requirements. Unless otherwise indicated and 

except as specified in piping system Sections, install the following types: 

1. Steel or Malleable-Concrete Inserts (MSS Type 18): For upper attachment to suspend 

pipe hangers from concrete ceiling. 

2. C-Clamps (MSS Type 23): For structural shapes. 

3. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 

I. Comply with NFPA requirements for trapeze pipe-hanger selections and applications that are 

not specified in piping system Sections. 

J. Comply with MFMA-103 for metal framing system selections and applications that are not 

specified in piping system Sections. 

K. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 

attachments where required in concrete construction. 
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END OF SECTION 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

 

IDENTIFICATION FOR FIRE-SUPPRESSION PIPING AND EQUIPMENT   210533- 1                                   

SECTION 21 0553 - IDENTIFICATION FOR FIRE-SUPPRESSION PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 

2. Warning signs and labels. 

3. Pipe labels. 

4. Valve tags. 

5. Warning tags. 

B. Related Sections: 

1. Section 210517 “Sleeves and Sleeve Seals for Fire-Suppression Piping” 

2. Section 210518 “Escutcheons for Fire-Suppression Piping” 

3. Section 210523 “General Duty Valves for Fire Protection Piping” 

4. Section 210529 “Hangers and Supports for Fire Suppression Piping and Equipment” 

5. Section 211313 “Wet-Pipe Sprinkler Systems” 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Equipment-Label Schedule:  Include a listing of all equipment to be labeled and the proposed 

content for each label. 

C. Valve Schedules:  Valve numbering scheme. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For each piping system to include in maintenance manuals. 
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PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Material and Thickness:  Stainless steel, 0.025-inch-thick, with predrilled holes for 

attachment hardware. 

2. Letter Color:  Black. 

3. Background Color:  Stainless Steel 

4. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 

5. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 

for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 

size of principal lettering. 

6. Fasteners:  Stainless-steel rivets or self-tapping screws. 

7. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

B. Label Content:  Include equipment's Drawing designation or unique equipment number, 

drawing numbers where equipment is indicated (plans, details, and schedules), and the 

Specification Section number and title where equipment is specified. 

C. Equipment-Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch 

bond paper.  Tabulate equipment identification number and identify Drawing numbers where 

equipment is indicated (plans, details, and schedules) and the Specification Section number and 

title where equipment is specified.  Equipment schedule shall be included in operation and 

maintenance data. 

2.2 WARNING SIGNS AND LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16-

inch-thick, with predrilled holes for attachment hardware. 

B. Letter Color:  Black. 

C. Background Color:  Yellow. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 

by 3/4 inch. 

F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 

inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 

viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 

lettering. 
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G. Fasteners:  Stainless-steel rivets or self-tapping screws. 

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

I. Label Content:  Include caution and warning information, plus emergency notification 

instructions. 

2.3 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 

indicating service and showing flow direction. 

B. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing. 

C. Pipe-Label Contents:  Include identification of piping service using same designations or 

abbreviations as used on Drawings; pipe size; and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping-system service lettering to accommodate 

both directions, or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 

D. Pipe-Label Colors: 

1. Background Color:  Red. 

2. Letter Color:  White. 

2.4 VALVE TAGS 

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping-system abbreviation and 1/2-

inch numbers. 

1. Tag Material:  Brass, 0.032-inch-thick, with predrilled holes for attachment hardware. 

2. Fasteners:  Brass wire-link chain or S-hook. 

3. Valve-Tag Color:  Red. 

4. Letter Color:  White. 

B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve 

number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 

space), normal-operating position (open, closed, or modulating), and variations for 

identification.  Mark valves for emergency shutoff and similar special uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 

2.5 WARNING TAGS 

A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card 

stock with matte finish suitable for writing. 
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1. Size:  3 by 5-1/4 inches minimum. 

2. Fasteners:  Brass grommet and wire-link chain. 

3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO 

NOT OPERATE." 

4. Color:  Yellow background with black lettering. 

 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surface of substances that could impair bond of identification 

devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 

encapsulants. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and painting of 

surfaces where devices are to be installed. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

3.3 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of fire protection equipment. 

B. Locate equipment labels where accessible and visible. 

3.4 PIPE LABEL INSTALLATION 

A. Pipe-Label Locations:  Locate pipe labels where piping is exposed or above accessible ceilings 

in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and 

plenums; and exterior exposed locations as follows: 

1. Near each valve and control device. 

2. Near each branch connection excluding short takeoffs.  Where flow pattern is not 

obvious, mark each pipe at branch. 

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 

4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 

5. Near major equipment items and other points of origination and termination. 

6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in 

areas of congested piping and equipment. 

7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 
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B. Training Systems Pipe Labels: All fire suppression training systems shall be identified with 

labels that state “For Training Only” Each pipe label shall include this language along all piping 

serving a training system.  

3.5 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems.  List tagged valves in a valve-tag 

schedule. 

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and with captions like 

those indicated in "Valve-Tag Size and Shape" Subparagraph below: 

1. Valve-Tag Size and Shape: 

a. Wet-Pipe Sprinkler System:  1-1/2 inches, round. 

b. Dry-Standpipe Training System:  1-1/2 inches, round. 

3.6 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where 

required. 

END OF SECTION 
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SECTION 21 1313 - WET-PIPE SPRINKLER SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section Includes: 

1. Steel Pipe and Fittings 

2. Pipe Joining Materials 

3. Specialty Valve 

4. Sprinkler Specialty Pipe Fittings 

5. Sprinklers. 

6. Alarm devices. 

7. Pressure gauges. 

B. Related Sections: 

1. Section 210517 “Sleeves and Sleeve Seals for Fire-Suppression Piping” 

2. Section 210518 “Escutcheons for Fire-Suppression Piping” 

3. Section 210523 “General Duty Valves for Fire Protection Piping” 

4. Section 210529 “Hangers and Supports for Fire Suppression Piping and Equipment” 

5. Section 210553 “Identification for Fire-Suppression Piping and Equipment” 

1.3 DEFINITIONS 

A. Standard-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to operate at 

working pressure of 175 psig maximum. 

1.4 SYSTEM DESCRIPTIONS 

A. Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and 

that is connected to water supply through alarm valve. Water discharges immediately from 

sprinklers when they are opened. Sprinklers open when heat melts fusible link or destroys 

frangible device. Hose connections are included if indicated. 

 

1.5 PERFORMANCE REQUIREMENTS 

A. Standard-Pressure Piping System Component: Listed for 175-psig minimum working pressure. 
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B. Delegated Design: Design sprinkler system(s), including comprehensive engineering analysis 

by a qualified professional engineer licensed in the State of Georgia, using performance 

requirements and design criteria obtained. 

C. Sprinkler system design shall be approved by authorities having jurisdiction. 

1. Margin of Safety for Available Water Flow and Pressure: 10 percent, including losses 

through water-service piping, valves, and backflow preventers. 

 

2. Sprinkler Occupancy Hazard Classifications: 

a. Building Service Areas:  Ordinary Hazard, Group 1. 

b. Electrical Equipment Rooms:  Ordinary Hazard, Group 1. 

c. General Storage Areas:  Ordinary Hazard, Group 1. 

d. Mechanical Equipment Rooms:  Ordinary Hazard, Group 1. 

e. Office and Public Areas:  Light Hazard. 

f. Special Occupancy Hazard: As determined by NFPA 13 and authorities having 

jurisdiction. 

3. Minimum Density for Automatic-Sprinkler Piping Design: 

a. Light-Hazard Occupancy: 0.10 gpm over 1500-sq. ft. area. 

b. Ordinary-Hazard, Group 1 Occupancy: 0.15 gpm over 1500-sq. ft. area. 

c. Special Occupancy Hazard: As determined by NFPA 13 and authorities having 

jurisdiction. 

4. Maximum Protection Area per Sprinkler: Per UL listing. 

5. Maximum Protection Area per Sprinkler: 

a. Light Hazard: 225 sq. ft. 

b. Ordinary Hazard: 130 sq. ft. 

c. Other Areas: According to NFPA 13 recommendations unless otherwise indicated. 

6. Total Combined Hose-Stream Demand Requirement: According to NFPA 13 unless 

otherwise indicated: 

a. Light-Hazard Occupancies: 100 gpm for 30 minutes. 

b. Ordinary-Hazard Occupancies: 250 gpm for 60 to 90 minutes 

1.6 SUBMITTALS 

A. Product Data: For each type of product indicated. Include rated capacities, operating 

characteristics, electrical characteristics, and furnished specialties and accessories. 

B. Shop Drawings: For wet-pipe sprinkler systems. Include plans, elevations, sections, details, and 

attachments to other work. 

1. Wiring Diagrams: For power, signal, and control wiring. 
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C. Delegated-Design Submittal: For sprinkler systems indicated to comply with performance 

requirements and design criteria, including analysis data signed and sealed by the qualified 

professional engineer licensed in the State of Georgia responsible for their preparation. 

D. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are 

shown and coordinated with each other, using input from installers of the items involved: 

1. Structural steel 

2. Domestic water piping. 

3. HVAC duct. 

4. Items penetrating finished ceiling include the following: 

a. Lighting fixtures. 

b. Air outlets and inlets. 

c. Smoke Detectors 

d. Exit Signs 

E. Qualification Data: For qualified Installer and professional engineer. 

F. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that 

have been approved by authorities having jurisdiction, including hydraulic calculations. 

1. Sprinklers shall be referred to on drawings, submittals, and other documentation, by the 

sprinkler identification or Model number as specifically published in the appropriate 

agency listing or approval.   

G. Welding certificates. 

H. Grooved joint couplings and fittings shall be referred to on drawings and product submittals and 

be identified by the manufacturer’s listed model or series designation. 

I. Fire hydrant flow test must be performed within 12 months of permit plan submission. Perform 

fire-hydrant flow test report, record and submit the following information: 

1. Date 

2. Time 

3. Performed by 

4. Location of Residual Fire Hydrant R 

5. Location of Flow Fire Hydrant F 

6. Static Pressure at Residual Fire Hydrant R (psig) 

7. Measured Flow at Flow Fire Hydrant F (gpm) 

8. Residual Pressure at Residual Fire Hydrant R (psig) 

J. Field Test Reports and Certificates: Indicate and interpret test results for compliance with 

performance requirements and as described in NFPA 13. Include "Contractor's Material and 

Test Certificate for Aboveground Piping." 

K. Field quality-control reports. 

L. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, 

and maintenance manuals. 
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1.7 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems 

and providing professional engineering services needed to assume engineering 

responsibility. Base calculations on results of fire-hydrant flow test. 

a. Engineering Responsibility: Preparation of working plans, calculations, and field 

test reports by a qualified professional engineer licensed in the State of Georgia. 

B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and 

Pressure Vessel Code. 

C. All grooved couplings, fittings, valves, and specialties shall be the products of a single 

manufacturer.  Grooving tools shall be of the same manufacturer as the grooved components. 

 

1. All castings used for couplings housings, fittings, or valve and specialty bodies shall be 

date stamped for quality assurance and traceability. 

D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

E. NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing 

shall comply with the following: 

1. NFPA 13, "Installation of Sprinkler Systems." 

1.8 COORDINATION 

A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, 

including light fixtures, HVAC equipment, and partition assemblies. 

1.9 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with 

space for minimum of six spare sprinklers plus sprinkler wrench. Include number of 

sprinklers required by NFPA 13 and sprinkler wrench. Include separate cabinet with 

sprinklers and wrench for each type of sprinkler used on Project. 

 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 
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A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and 

fitting materials, and for joining methods for specific services, service locations, and pipe sizes. 

2.2 STEEL PIPE AND FITTINGS 

A. Standard Weight Galvanized- and Black-Steel Pipe: ASTM A 53/A 53M, Type E, Grade B. 

Pipe ends may be factory or field formed to match joining method. 

B. Schedule 10, Black-Steel Pipe: ASTM A 135 or ASTM A 795/A 795M, Schedule 10 in NPS 5 

and smaller; and NFPA 13-specified wall thickness in NPS 6 to NPS 10 plain end. 

C. Galvanized- and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, 

standard-weight, seamless steel pipe with threaded ends. 

D. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded. 

E. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard 

pattern. 

F. Malleable- or Ductile-Iron Unions: UL 860. 

G. Cast-Iron Flanges: ASME 16.1, Class 125. 

H. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150. 

I. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9. 

J. Grooved-Joint, Steel-Pipe Appurtenances: 

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

following: 

a. Anvil International, Inc. 

b. National Fittings, Inc. 

c. Tyco Fire & Building Products LP. 

d. Victaulic Company. 

2. Pressure Rating: 175 psig minimum. 

3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 536, ductile-

iron casting; with dimensions matching steel pipe. Where short-pattern fittings are used in 

applicable sizes, they should have equal flow to standard pattern fittings. 

4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, 

unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, 

EPDM-rubber center-leg gasket with pipe stop for proper groove engagement, alignment 

and pipe insertion depth, and ASTM A449 compliant bolts and nuts.  

a. Flexible Type: For use in locations where vibration attenuation and stress relief are 

required. 

2.3 PIPING JOINING MATERIALS 

http://www.specagent.com/LookUp/?ulid=1408&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802326&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802328&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802330&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456802331&mf=&src=wd
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A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8-inch-thick or 

ASME B16.21, nonmetallic and asbestos free. 

1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges: Full-face gaskets. 

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated. 

C. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate 

for wall thickness and chemical analysis of steel pipe being welded. 

D. Grooved Joint Lubricants: Lubricate gasket in accordance with the manufacturer’s published 

instructions with lubricant approved for the gasket elastomer and fluid media. 

2.4 SPECIALTY VALVES 

A. General Requirements: 

1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 

published by FM Global, listing. 

2. Pressure Rating: 

a. Standard-Pressure Piping Specialty Valves: 175 psig minimum. 

3. Body Material: Cast or ductile iron. 

4. Size: Same as connected piping. 

5. End Connections: Flanged or grooved. 

B. Alarm Check Valves: 

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

following: 

a. Globe Fire Sprinkler Corporation. 

b. Reliable Automatic Sprinkler Co., Inc. 

c. Tyco Fire & Building Products LP. 

d. Victaulic Company. 

e. Viking Corporation. 

2. Description: Ductile iron body with rubber-faced clapper hinged to access cover. All 

moving parts capable of being serviced without removing valve from installed position. 

External bypass trim with non-interruptible pressure switch to activate remote alarm. 

Include taps for inlet and outlet pressure gauges, alarm devices and system main drain. 

Include all trim and alarm test valve. 

 

3. Standard: UL 312 and FM Global’s “Approval Guide” 

C. Floor Control | Zone Assembly: 

http://www.specagent.com/LookUp/?uid=123456802611&mf=&src=wd
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. Globe Fire Sprinkler Corporation. 

b. Victaulic Company. 

 

2. Description: Universal Manifold Check Valve: Where universal manifold check valves 

are specified for use in wet-pipe sprinkler systems, as floor control manifolds they shall be 

specifically listed for such use. Universal manifold check valves shall be ductile iron 

construction, incorporating a control valve, check valve, flow switch, test & drain 

assembly, adjustable relief valve, and system gauges in one compact body/footprint, and 

shall be manufactured for “right” and “left”-hand orientations. The test & drain assemble 

shall contain an adjustable relief valve, with a range of 175 to 310 psi, and a universal test 

orifice of K2.8; to provide testing capabilities of systems with k-factors ranging from 

K2.8 and larger. Universal manifold check valve shall be rated for use at the maximum 

service pressure of 300 psi and shall be UL listed and FM approved. 

3. Standard: UL and FM Global’s “Approval Guide” 

D. Automatic (Ball Drip) Drain Valves: 

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

following: 

a. AFAC Inc. 

b. Reliable Automatic Sprinkler Co., Inc. 

c. Tyco Fire & Building Products LP. 

2. Standard: UL 1726. 

3. Pressure Rating: 175 psig minimum. 

4. Type: Automatic draining, ball check. 

5. Size: NPS 3/4. 

6. End Connections: Threaded. 

E. Air Venting Valves: 

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

following: 

a. AGF Manufacturing Inc. (Basis of Design Model 7910MAV) 

b. Globe Fire Sprinkler Corporation. 

c. Tyco Fire & Building Products LP. 

d. Victaulic Company. 

e. Viking Corporation. 

2. Standard: UL's "Product iQ".  NFPA 13. 

3. Pressure Rating: 300 psig minimum. 

4. Body Material: Forge brass 

5. Inlet/Outlet Size: 1/2-inch NPT. 

6. End Connections: Threaded. 
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2.5 SPRINKLER SPECIALTY PIPE FITTINGS 

A. Branch Outlet Fittings: 

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

following: 

a. Anvil International, Inc. 

b. National Fittings, Inc. 

c. Shurjoint Piping Products. 

d. Tyco Fire & Building Products LP. 

e. Victaulic Company. 

2. Standard: UL 213. 

3. Pressure Rating: 175 psig minimum. 

4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts. 

5. Type: Mechanical-T and -cross fittings. 

6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets. 

7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to 

match connected branch piping. 

8. Branch Outlets: Grooved, plain-end pipe, or threaded. 

B. Adjustable Drop Nipples: 

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

following: 

a. CECA, LLC. 

b. Corcoran Piping System Co. 

c. Merit Manufacturing; a division of Anvil International, Inc. 

2. Standard: UL 1474. 

3. Pressure Rating: 250 psig minimum. 

4. Body Material: Steel pipe with EPDM-rubber O-ring seals. 

5. Size: Same as connected piping. 

6. Length: Adjustable. 

7. Inlet and Outlet: Threaded. 

2.6 SPRINKLERS 

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

following: 

1. Globe Fire Sprinkler Corporation 

2. Reliable Automatic Sprinkler Co., Inc. 

3. Tyco Fire & Building Products LP. 

4. Victaulic Company. 

5. Viking Corporation. 

B. General Requirements: 

http://www.specagent.com/LookUp/?ulid=1466&mf=04&mf=95&src=wd&mf=&src=wd
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1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 

published by FM Global, listing. 

2. Pressure Rating for Automatic Sprinklers: 175 psig minimum. 

3. Sprinklers shall be glass bulb type, with hex shaped wrench boss integrally cast into the 

sprinkler body to reduce the risk of damage during installation. 

 

a. Wrenches shall be provided by the sprinkler manufacturer that directly engage the 

hex-shaped wrench boss integrally cast in the sprinkler body. 

C. Automatic Sprinklers with Heat-Responsive Element: 

1. Nonresidential Applications: UL 199. 

2. UL listed and FM approved rigid coupling to join sprinklers with IGS profile grooved 

ends to matching 1” IGS outlets; Coupling shall consist of two cast copper-alloy housing 

segments for connection of ½”, ¾”, and 1” sprinklers. Coupling shall include an EPDM 

Type A gasket, with zinc-plated cap screws conforming to ASTM F835, and nylon insert 

locknut. Rated for a working pressure to 175 psi.  

3. Characteristics: Nominal 1/2-inch orifice with Discharge Coefficient K of 5.6, and for 

"Ordinary" temperature classification rating and as follows for specific situations (unless 

otherwise indicated or required by application): 

D. Sprinkler Finishes: 

1. Bronze. 

2. Painted. 

E. Corrosion resistant coatings to be one of the following unless indicated otherwise on plans: 

1. Electroless Nickel PTFE Plated 

2. Nickel/Teflon coating 

F. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting 

applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with 

sprinklers. 

1. Ceiling or Sidewall Mounting: Plastic, white finish, one piece, flat to match sprinkler 

finish. 

2. Outdoor or in areas exposed to moisture: Non-corrosive to match sprinkler head finish. 

G. Sprinkler Guards: 

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

following: 

a. Globe Fire Sprinkler Corporation. 

b. Reliable Automatic Sprinkler Co., Inc. 

c. Tyco Fire & Building Products LP. 

d. Victaulic Company. 

e. Viking Corporation. 

2. Standard: UL 199. 
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3. Type: Wire cage with fastening device for attaching to sprinkler. 

H. Flexible Sprinkler Drop Connections 

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

following: 

a. Reliable Automatic Sprinkler Co., Inc. 

b. Tyco Fire & Building Products LP. 

c. Victaulic Company. 

d. Viking Corporation. 

2. Material: Braided type 304 stainless steel flexible tube, zinc plated steel male threaded 

nipple or coupling for connection to branch-line piping, and a zinc plated steel reducer 

with a female thread for connection to the sprinkler head. 

3. Bend: Flexible tube shall have a UL approved minimum bend radius of 3 inches. The 

number of bends when installed shall not exceed allowable bends per manufacturer. 

4. Union joints shall be provided for ease of installation.   

5. The flexible drop shall attach to the ceiling grid using manufacturer approved bracket.  

6. The bracket shall allow installation before the ceiling tile is in place.   

7. The braided drop system shall be UL listed and FM Approved for sprinkler services to 

175 psi.  

8. Maximum length of flexible drop shall be 6 feet. 

9. Flexible drop connection to branch shall only be permitted to be on the top half of the 

branch pipe. 

10. Flexible sprinkler drops are only permitted with suspended ACT type ceiling and ceiling 

grid. 

2.7 ALARM DEVICES 

A. Alarm-device types shall match piping and equipment connections. 

B. Electrically Operated Alarm Bell: 

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

following: 

a. Fire-Lite Alarms, Inc.; a Honeywell company. 

b. Notifier; a Honeywell company. 

c. Potter Electric Signal Company. 

d. System Sensor 

2. Standard: UL 464. 

3. Type: Vibrating, metal alarm bell. 

4. Size: 6-inch minimum diameter. 

5. Finish: Red-enamel factory finish, suitable for outdoor use. 

6. Voltage: 24V 

C. Water-Flow Indicators: 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. ADT Security Services, Inc. 

b. McDonnell & Miller; ITT Industries. 

c. Potter Electric Signal Company. 

d. System Sensor; a Honeywell company. 

e. Viking Corporation. 

f. Watts Industries (Canada) Inc. 

2. Standard: UL 346. 

3. Water-Flow Detector: Electrically supervised. 

4. Components: Two single-pole, double-throw circuit switches for isolated alarm and 

auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-

adjustable retard element to prevent false signals and tamperproof cover that sends signal 

if removed. 

5. Type: Paddle operated. 

6. Pressure Rating: 250 psig. 

7. Design Installation: Horizontal or vertical. 

D. Pressure Switches: 

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

following: 

a. AFAC Inc. 

b. Potter Electric Signal Company. 

c. System Sensor; a Honeywell company. 

d. Tyco Fire & Building Products LP. 

e. Viking Corporation. 

2. Standard: UL 346. 

3. Type: Electrically supervised water-flow switch with retard feature. 

4. Components: Single-pole, double-throw switch with normally closed contacts. 

5. Design Operation: Rising pressure signals water flow. 

E. Valve Supervisory Switches: 

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

following: 

a. Fire-Lite Alarms, Inc.; a Honeywell company. 

b. Kennedy Valve; a division of McWane, Inc. 

c. Potter Electric Signal Company. 

d. System Sensor; a Honeywell company. 

2. Standard: UL 346. 

3. Type: Electrically supervised. 

4. Components: Single-pole, double-throw switch with normally closed contacts. 

5. Design: Signals that controlled valve is in other than fully open position. 
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2.8 PRESSURE GAUGES 

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

following: 

1. AMETEK; U.S. Gauge Division. 

2. Ashcroft, Inc. 

3. Brecco Corporation. 

4. WIKA Instrument Corporation. 

B. Minimum Requirements: 

1. Standard: UL 393. 

2. Dial Size: 3-1/2- to 4-1/2-inch diameter. 

3. Pressure Gauge Range: 0 to 250 psig minimum. 

4. Water System Piping Gauge: Include "WATER" label on dial face. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for system 

design calculations required in "Quality Assurance" Article. 

B. Report test results promptly and in writing. 

3.2 WATER-SUPPLY CONNECTIONS 

A. Install shutoff valve, backflow preventer, pressure gauge, drain, and other accessories indicated 

at connection to water-service piping.  

3.3 PIPING INSTALLATION 

A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general 

location and arrangement of piping. Install piping as indicated, as far as practical. 

1. Deviations from approved working plans for piping require written approval from 

authorities having jurisdiction. File written approval with Architect before deviating from 

approved working plans. 

B. Piping Standard: Comply with requirements for installation of sprinkler piping in NFPA 13. 

C. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in 

pipe sizes. 

D. Install unions adjacent to each valve in pipes NPS 2 and smaller. 
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E. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and 

equipment having NPS 2-1/2 and larger end connections. 

F. Install Inspector’s Test Valve and drain directly after flow switch in sprinkler system riser 

piping. Connect inspectors test drain piping into system drain piping. Test valve to be located 

and installed according to NFPA 13. 

G. Install sprinkler piping with drains for complete system drainage. 

H. Install automatic (ball drip) drain valve in piping between fire-department connection and check 

valve. Install automatic drip at lowest point of piping practical to drain water from piping. 

Install drain piping from automatic ball drip to spill over nearest floor drain or to outside 

building. Piping out of building to be corrosion resistant with insect screen.  

I. Install alarm devices in piping systems. 

J. Install hangers and supports for sprinkler system piping according to NFPA 13. Comply with 

requirements for hanger materials in NFPA 13. 

K. Install pressure gauges on riser or feed main, at each sprinkler test connection. Include pressure 

gauges with connection not less than NPS 1/4 and with soft metal seated globe valve, arranged 

for draining pipe between gauge and valve. Install gauges to permit removal and install where 

they will not be subject to freezing. 

L. Fill sprinkler system piping with water. 

M. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements 

for sleeves specified in Section 210517 "Sleeves and Sleeve Seals for Fire-Suppression Piping." 

N. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 

requirements for sleeve seals specified in Section 210517 "Sleeves and Sleeve Seals for Fire-

Suppression Piping." 

O. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 

requirements for escutcheons specified in Section 210518 "Escutcheons for Fire-Suppression 

Piping." 

3.4 JOINT CONSTRUCTION 

A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings 

that have finish and pressure ratings same as or higher than system's pressure rating for 

aboveground applications unless otherwise indicated. 

B. Install unions adjacent to each valve in pipes NPS 2 and smaller. 

C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and 

equipment having NPS 2-1/2 and larger end connections. 

D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 
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E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 

assembly. 

F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water 

service. Join flanges with gasket and bolts according to ASME B31.9. 

G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 

threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 

full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 

H. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to 

AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts in accordance with 

the manufacturer’s latest published instructions. Join steel pipe and grooved-end fittings 

according to AWWA C606 for steel-pipe joints. The gasket style and elastomeric material 

(grade) shall be verified as suitable for the intended service.  Gaskets shall be molded and 

produced by the grooved coupling manufacturer. Grooved ends shall be clean and free from 

indentations, projections, and roll marks in the area from pipe end to groove. Grooved coupling 

manufacturer’s factory trained field representative shall provide on-site training for contractor’s 

field personnel in the proper use of grooving tools, application of groove, and installation of 

grooved piping products.  Factory trained representative shall periodically visit the jobsite to 

ensure best practices in grooved product installation are being followed. Contractor shall 

remove and replace any improperly installed products. 

I. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to 

AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts in accordance with 

the manufacturer’s latest published instructions. Join steel pipe and grooved-end fittings 

according to AWWA C606 for steel-pipe grooved joints. The gasket style and elastomeric 

material (grade) shall be verified as suitable for the intended service.  Gaskets shall be molded 

and produced by the grooved coupling manufacturer. Grooved ends shall be clean and free from 

indentations, projections, and roll marks in the area from pipe end to groove. Grooved coupling 

manufacturer’s factory trained field representative shall provide on-site training for contractor’s 

field personnel in the proper use of grooving tools, application of groove, and installation of 

grooved piping products.  Factory trained representative shall periodically visit the jobsite to 

ensure best practices in grooved product installation are being followed. Contractor shall 

remove and replace any improperly installed products. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hanger, support products, and installation in Section 210529 

"Hangers and Supports for Fire Suppression Piping and Equipment." 

1. Vertical Piping:  MSS Type 8 or 42, clamps. 

2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 

b. Longer than 100 Feet:  MSS Type 43, adjustable roller hangers. 
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c. Longer than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls. 

3. Base of Vertical Piping:  MSS Type 52, spring hangers. 

B. Support vertical piping and tubing at base and at each floor. 

C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch. 

D. Install hangers for steel piping with the following maximum horizontal spacing and minimum 

rod diameters: 

1. NPS 1-1/4 and smaller: 84 inches with 3/8-inch rod. 

2. NPS 1-1/2: 108 inches with 3/8-inch rod. 

3. NPS 2: 10 feet with 3/8-inch rod. 

4. NPS 2-1/2: 11 feet with 1/2-inch rod. 

5. NPS 3 and NPS 3-1/2: 12 feet with 1/2-inch rod. 

6. NPS 4 and NPS 5: 12 feet with 5/8-inch rod. 

E. Install supports for vertical steel piping every 15 feet. 

3.6 VALVE AND SPECIALTIES INSTALLATION 

A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, 

and specialties according to NFPA 13 and authorities having jurisdiction. 

B. Install listed fire-protection shutoff valves supervised open, located to control sources of water 

supply except from fire-department connections. Install permanent identification signs 

indicating portion of system controlled by each valve. 

C. Install check valve in each water-supply connection. Install backflow preventers instead of 

check valves in potable-water-supply sources. 

D. Specialty Valves: 

1. General Requirements: Install in vertical position for proper direction of flow, in main 

supply to system. 

2. Alarm Check Valves: Include trim and drain-line connection with bypass check valve and 

retarding chamber. 

3.7 SPRINKLER INSTALLATION 

A. Install sprinklers in suspended ceilings in center of narrow dimension of acoustical ceiling 

panels. 

B. Install return bends in piping for all pendent type sprinkler heads. 

C. Install sprinkler guards on sprinklers that are installed at or below 78 inches, or as indicated on 

plans. 
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D. Dry-barrel type sprinkler heads shall be field measured to confirm final barrel length prior to 

ordering. 

E. Do not install sprinklers that have been dropped, damaged, show a visible loss of fluid, or a 

cracked bulb. 

F. The sprinkler bulb protector shall be removable by hand, without tools or devices that may 

damage the bulb. 

3.8 IDENTIFICATION 

A. Install labeling and pipe markers on equipment and piping according to requirements in 

NFPA 13. 

B. Identify system components, wiring, cabling, and terminals. Comply with requirements for 

identification specified in Section 260553 "Identification for Electrical Systems." 

3.9 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest 

until no leaks exist. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" 

Chapter. 

4. Energize circuits to electrical equipment and devices. 

5. Coordinate with fire-alarm tests. Operate as required. 

6. Verify that equipment hose threads are same as local fire-department equipment. 

C. Sprinkler piping system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.10 CLEANING 

A. Clean dirt and debris from sprinklers. 

B. Remove and replace sprinklers with paint other than factory finish. 

3.11 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain specialty valves and 

pressure-maintenance pumps. 
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3.12 PIPING SCHEDULE 

A. Piping between Fire-Department Connections and Check Valves: Galvanized, standard-weight 

steel pipe with grooved ends; grooved-end fittings; grooved-end-pipe couplings; and grooved 

joints. 

B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified 

fittings. 

C. Standard-pressure, wet-pipe sprinkler system, NPS 2 and smaller, shall be one of the following: 

1. Standard-weight, black-steel pipe with threaded ends; uncoated, gray-iron threaded 

fittings; and threaded joints. 

2. Standard-weight, galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded 

fittings; and threaded joints. 

D. Standard-pressure, wet-pipe sprinkler system, NPS 2-1/2 to NPS 4, shall be one of the 

following: 

1. Standard-weight, black-steel pipe with cut- or roll-grooved ends; uncoated, grooved-end 

fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 

2. Standard-weight, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end 

fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 

E. Standard-pressure, wet-pipe sprinkler system, NPS 5 and larger, shall be one of the following: 

1. Standard-weight, black-steel pipe with cut- or roll-grooved ends; uncoated, grooved-end 

fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 

2. Standard-weight, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end 

fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 

3. Schedule 10, black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for 

steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 

F. Drain Piping NPS 2 and smaller, shall be the following: 

1. Standard-weight, galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded 

fittings; and threaded joints. 

3.13 SPRINKLER SCHEDULE 

A. Provide quick response sprinkler heads for light and ordinary hazard areas and standard 

response sprinkler heads for extra hazard areas, unless prohibited by NFPA 13 or otherwise 

indicated. 

B. Use sprinkler types with finishes indicated in subparagraphs below for the following 

applications unless indicated otherwise on plans: 

1. Spaces with Ceilings: Semi-Recessed pendant sprinkler, white polyester finish with white 

escutcheon. 

2. Wall Mounting: Semi-Recessed sidewall sprinkler, white polyester finish with white 

escutcheon. 
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3. Below Overhead Doors: Sidewall sprinkler, rough bronze finish. 

4. Finished Spaces without Ceilings: Upright sprinklers with white or chrome plated finish. 

5. Unfinished Spaces without Ceilings: Upright sprinklers with rough bronze finish. 

6. IT Room: Dry barrel horizontal sidewall sprinkler, white polyester finish with white 

escutcheon. 

7. Special Applications: Extended-coverage, flow-control and ESFR sprinklers where 

indicated with finish to match other heads in space or in accordance with finishes above. 

8. Corrosive Environments: Corrosion resistant finish shall be factory applied to all heads 

exposed to acids, chemical, moisture or other corrosive fumes. 

C. Sprinklers for light and ordinary hazard classification areas shall be ordinary temperature heads 

with a red glass bulb and a minimum temperature rating of 155°F, unless indicated otherwise on 

drawings. 

END OF SECTION 
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SECTION 211316 - DRY-PIPE SPRINKLER SYSTEMS 

PART 1  GENERAL 

1.01 RELATED DOCUMENTS 

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

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

1.02 SUMMARY 

A. Section Includes: 

1. Pipes, fittings, and specialties. 

2. Fire-protection valves. 

3. Sprinkler specialty pipe fittings. 

4. Sprinklers. 

5. Alarm devices. 

6. Manual control stations. 

7. Control panels. 

8. Pressure gages. 

B. Related Sections: 

1. Section 211313 "Wet-Pipe Sprinkler Systems" for wet-pipe sprinkler piping. 

1.03 DEFINITIONS 

A. Standard-Pressure Sprinkler Piping: Dry-pipe sprinkler system piping designed to operate at 

working pressure 175 psig maximum. 

1.04 SYSTEM DESCRIPTIONS 

A. Dry-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing com-

pressed air or nitrogen. Opening of sprinklers releases compressed air or nitrogen and permits 

water pressure to open dry-pipe valve. Water then flows into piping and discharges from 

sprinklers that are open. 

1.05 PERFORMANCE REQUIREMENTS 

A. Standard-Pressure Piping System Component: Listed for 175-psig minimum working pres-

sure. 

B. Delegated Design: Design sprinkler system(s), including comprehensive engineering analysis 

by a qualified professional engineer licensed in the State of Georgia, using performance re-

quirements and design criteria indicated. 

C. Sprinkler system design shall be approved by authorities having jurisdiction. 

1. Margin of Safety for Available Water Flow and Pressure: 10 percent, including losses 

through water-service piping, valves, and backflow preventers. 

2. Sprinkler Occupancy Hazard Classifications: 
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a. Unoccupied Attics: Ordinary Hazard, Group 1. 

b. Office and Public Areas: Light Hazard. 

c. Special Occupancy Hazard: As determined by NFPA 13, FM Global, and authorities 

having jurisdiction. 

3. Minimum Density for Automatic-Sprinkler Piping Design: 

a. Light-Hazard Occupancy, dry pipe system, with ceiling height up to 30’:  

a) 0.10 gpm over 1500-sq. ft. area. 

b. Ordinary-Hazard, Group 1 Occupancy, dry pipe system, with ceiling height up to 30’: 

a)  0.20 gpm over 2500-sq. ft. area. 

c. Special Occupancy Hazard: As determined by NFPA 13, and authorities having ju-

risdiction. 

4. Maximum Protection Area per Sprinkler: Per UL listing. 

5. Maximum Protection Area per Sprinkler: 

a. Office Spaces: 225 sq. ft.. 

b. Mechanical Equipment Rooms: 130 sq. ft.  

c. Electrical Equipment Rooms: 130 sq. ft.  

d. Combustible Attic Spaces: 130 sq.ft 

e. Other Areas: According to NFPA 13 recommendations unless otherwise indicated. 

6. Total Combined Hose-Stream Demand Requirement: According to NFPA 13 unless oth-

erwise indicated: 

a. Ordinary-Hazard Occupancies: 250 gpm for 60 to 90 minutes. 

D. Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions de-

termined according to NFPA 13 and ASCE/SEI 7. 

1.06 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include rated capacities, operating charac-

teristics, electrical characteristics, and furnished specialties and accessories. 

B. Shop Drawings: For dry-pipe sprinkler systems. Include plans, elevations, sections, details, 

and attachments to other work. 

1. Wiring Diagrams: For power, signal, and control wiring. 

C. Delegated-Design Submittal: For sprinkler systems indicated to comply with performance re-

quirements and design criteria, including analysis data signed and sealed by the qualified pro-

fessional engineer licensed in the State of Georgia responsible for their preparation. 

1.07 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are 

shown and coordinated with each other, using input from installers of the items involved: 

1. Domestic water piping. 

2. Compressed air piping. 

3. HVAC hydronic piping. 

4. Items penetrating finished ceiling including the following: 
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a. Lighting fixtures. 

b. Air outlets and inlets. 

B. Qualification Data: For qualified Installer and professional engineer. 

C. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that 

have been approved by authorities having jurisdiction, including hydraulic calculations. 

D. Fire hydrant flow test must be performed within 12 months of permit plan submission. Per-

form fire-hydrant flow test report, record and submit the following information: 

1. Date 

2. Time 

3. Performed by 

4. Location of Residual Fire Hydrant R 

5. Location of Flow Fire Hydrant F 

6. Static Pressure at Residual Fire Hydrant R (psig) 

7. Measured Flow at Flow Fire Hydrant F (gpm) 

8. Residual Pressure at Residual Fire Hydrant R (psig) 

E. Field Test Reports and Certificates: Indicate and interpret test results for compliance with 

performance requirements and as described in NFPA 13. Include "Contractor's Material and 

Test Certificate for Aboveground Piping." 

F. Field quality-control reports. 

1.08 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For sprinkler specialties to include in emergency, opera-

tion, and maintenance manuals. 

1.09 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with 

space for minimum of six spare sprinklers plus sprinkler wrench. Include number of 

sprinklers required by NFPA 13 and sprinkler wrench. Include separate cabinet with 

sprinklers and wrench for each type of sprinkler used on Project. 

1.10 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems 

and providing professional engineering services needed to assume engineering responsi-

bility. Base calculations on results of fire-hydrant flow test. 

a. Engineering Responsibility: Preparation of working plans, calculations, and field test 

reports by a qualified professional engineer licensed in the State of Georgia. 
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B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 

C. NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and test-

ing shall comply with the following: 

1. NFPA 13, "Installation of Sprinkler Systems." 

D. FM Global Standards: Sprinkler system equipment, specialties, accessories, installation, and 

testing shall comply with the following: 

1. FM Global Data Sheet 3-26, "Fire Protection for Nonstorage Occupancies." 

1.11 PROJECT CONDITIONS 

A. Interruption of Existing Sprinkler Service: Do not interrupt sprinkler service to facilities oc-

cupied by Owner or others unless permitted under the following conditions and then only af-

ter arranging to provide temporary sprinkler service according to requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption of sprinkler 

service. 

2. Do not proceed with interruption of sprinkler service without Owner's written permission. 

1.12 COORDINATION 

A. Coordinate layout and installation of sprinklers with other construction that penetrates ceil-

ings, including light fixtures, HVAC equipment, and partition assemblies. 

PART 2  PRODUCTS 

2.01 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fit-

ting materials, and joining methods for specific services, service locations, and pipe sizes. 

2.02 STEEL PIPE AND FITTINGS 

A. Standard Weight, Galvanized-Steel Pipe: ASTM A 53/A 53M, Type E, Grade B. Pipe ends 

may be factory or field formed to match joining method. 

B. Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, standard-weight, 

seamless steel pipe with threaded ends. 

C. Galvanized, Steel Couplings: ASTM A 865, threaded. 

D. Galvanized, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern. 

E. Malleable- or Ductile-Iron Unions: UL 860. 

F. Cast-Iron Flanges: ASME B16.1, Class 125. 

G. Grooved-Joint, Steel-Pipe Appurtenances: 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. Anvil International, Inc. 

b. Corcoran Piping System Co. 

c. National Fittings, Inc. 

d. Shurjoint Piping Products. 

e. Tyco Fire & Building Products LP. 

f. Victaulic Company. 

2. Pressure Rating: 175 psig minimum. 

3. Galvanized, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron 

casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe. 

4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, 

unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, 

EPDM-rubber gasket, and bolts and nuts. 

2.03 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inch thick. 

1. Class 125, Cast-Iron and Class 150, Bronze Flat-Face Flanges: Full-face gaskets. 

2. Class 250, Cast-Iron and Class 300, Raised-Face Flanges: Ring-type gaskets. 

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated. 

2.04 LISTED FIRE-PROTECTION VALVES 

A. General Requirements: 

1. Valves shall be UL listed or FM approved. 

2. Minimum Pressure Rating for Standard-Pressure Piping: 175 psig. 

B. Ball Valves: 

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

following: 

a. Anvil International, Inc. 

b. NIBCO INC. 

c. Victaulic Company. 

2. Standard: UL 1091 except with ball instead of disc. 

3. Valves NPS 1-1/2 and Smaller: Bronze body with threaded ends. 

4. Valves NPS 2 and NPS 2-1/2: Bronze body with threaded ends or ductile-iron body with 

grooved ends. 

5. Valves NPS 3: Ductile-iron body with grooved ends. 

C. Check Valves: 

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

following: 

a. Anvil International, Inc. 
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b. Crane Co.; Crane Valve Group; Crane Valves. 

c. Fire Protection Products, Inc. 

d. Globe Fire Sprinkler Corporation. 

e. Milwaukee Valve Company. 

f. Mueller Co.; Water Products Division. 

g. NIBCO INC. 

h. Potter Roemer. 

i. Reliable Automatic Sprinkler Co., Inc. 

j. Tyco Fire & Building Products LP. 

k. United Brass Works, Inc. 

l. Victaulic Company. 

m. Viking Corporation. 

n. Watts Water Technologies, Inc. 

2. Standard: UL 312 

3. Pressure Rating: 250 psig minimum. 

4. Type: Swing check. 

5. Body Material: Cast iron. 

6. End Connections: Flanged or grooved. 

D. Bronze OS&Y Gate Valves: 

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

following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 

b. Milwaukee Valve Company. 

c. NIBCO INC. 

d. United Brass Works, Inc. 

2. Standard: UL 262. 

3. Pressure Rating: 175 psig. 

4. Body Material: Bronze. 

5. End Connections: Threaded. 

E. Iron OS&Y Gate Valves: 

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

following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 

b. Milwaukee Valve Company. 

c. Mueller Co.; Water Products Division. 

d. NIBCO INC. 

e. Tyco Fire & Building Products LP. 

f. United Brass Works, Inc. 

g. Watts Water Technologies, Inc. 

2. Standard: UL 262. 
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3. Pressure Rating: 250 psig minimum. 

4. Body Material: Cast or ductile iron. 

5. End Connections: Flanged or grooved. 

F. NRS Gate Valves: 

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

following: 

a. Crane Co.; Crane Valve Group; Stockham Division. 

b. Mueller Co.; Water Products Division. 

c. NIBCO INC. 

d. Tyco Fire & Building Products LP. 

2. Standard: UL 262. 

3. Pressure Rating: 250 psig minimum. 

4. Body Material: Cast iron with indicator post flange. 

5. Stem: Non-rising. 

6. End Connections: Flanged or grooved. 

2.05 TRIM AND DRAIN VALVES 

A. General Requirements: 

1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," pub-

lished by FM Global, listing. 

2. Pressure Rating: 175 psig minimum. 

B. Angle Valves: 

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

following: 

a. Fire Protection Products, Inc. 

b. United Brass Works, Inc. 

 

 

C. Ball Valves: 

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

following: 

a. Anvil International, Inc. 

b. Fire-End & Croker Corporation. 

c. Fire Protection Products, Inc. 

d. Milwaukee Valve Company. 

e. NIBCO INC. 

f. Potter Roemer. 

g. Tyco Fire & Building Products LP. 

h. Victaulic Company. 

i. Watts Water Technologies, Inc. 
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2. Port Size: Full 

D. Globe Valves: 

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

following: 

a. Fire Protection Products, Inc. 

b. United Brass Works, Inc. 

E. Plug Valves: 

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

following: 

a. Southern Manufacturing Group. 

2.06 SPECIALTY VALVES 

A. General Requirements: 

1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," pub-

lished by FM Global, listing. 

2. Pressure Rating: 

a. Standard-Pressure Piping Specialty Valves: 175 psig minimum. 

b. High-Pressure Piping Specialty Valves: 250 psig minimum. 

3. Body Material: Cast or ductile iron. 

4. Size: Same as connected piping. 

5. End Connections: Flanged or grooved. 

B. Dry-Pipe Valves: 

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

following: 

a. Globe Fire Sprinkler Corporation. 

b. Reliable Automatic Sprinkler Co., Inc. 

c. Tyco Fire & Building Products LP. 

d. Victaulic Company. 

e. Viking Corporation. 

2. Standard: UL 260 

3. Design: Differential-pressure type. 

4. Include UL 1486, quick-opening devices, trim sets for air supply, drain, priming level, 

alarm connections, ball drip valves, pressure gages, priming chamber attachment, and 

fill-line attachment. 

5. Air-Pressure Maintenance Device: 

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

the following: 

1) General Air Products, Inc. 

2) Globe Fire Sprinkler Corporation. 

3) Reliable Automatic Sprinkler Co., Inc. 
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4) Tyco Fire & Building Products LP. 

5) Victaulic Company. 

6) Viking Corporation. 

b. Standard: UL 260. 

c. Type: Automatic device to maintain minimum air pressure in piping. 

d. Include shutoff valves to permit servicing without shutting down sprinkler piping, 

bypass valve for quick filling, pressure regulator or switch to maintain pressure, 

strainer, pressure ratings with 14- to 60-psig adjustable range, and 175-psig outlet 

pressure. 

6. Air Compressor: 

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

the following: 

1) Gast Manufacturing Inc. 

2) General Air Products, Inc, 

3) Viking Corporation. 

b. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 

published by FM Global, listing. 

c. Motor Horsepower: Fractional. 

d. Power: 120-V ac, 60 Hz, single phase. 

e. Mounting: Riser Mounted 

C. Deluge Valves: 

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

following: 

a. AFAC Inc. 

b. BERMAD Control Valves. 

c. CLA-VAL Automatic Control Valves. 

d. Globe Fire Sprinkler Corporation. 

e. OCV Control Valves. 

f. Reliable Automatic Sprinkler Co., Inc. 

g. Tyco Fire & Building Products LP. 

h. Venus Fire Protection Ltd. 

i. Victaulic Company. 

j. Viking Corporation. 

2. Standard: UL 260. 

3. Design: Hydraulically operated, differential-pressure type. 

4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, drip 

cup assembly piped without valves and separate from main drain line, fill-line attachment 

with strainer, and push-rod chamber supply connection. 

5. Dry, Pilot-Line Trim Set: Include dry, pneumatic actuator; air- and water-pressure gages; 

low-air-pressure warning switch; air relief valve; and actuation device. Dry, pilot-line ac-

tuator includes cast-iron, operated, diaphragm-type valve with resilient facing plate, resil-

ient diaphragm, and replaceable bronze seat. Valve includes threaded water and air inlets 

and water outlet. Pneumatic actuator must receive a signal from fire detection system and 
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a loss of air pressure on dry, pilot line side to allow actuator to open and water to flow in-

to valve. 

6. Air-Pressure Maintenance Device: 

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

the following: 

1) AFAC Inc. 

2) Globe Fire Sprinkler Corporation.  

3) Reliable Automatic Sprinkler Co., Inc. 

4) Tyco Fire & Building Products LP. 

5) Venus Fire Protection Ltd. 

6) Victaulic Company. 

7) Viking Corporation. 

b. Standard: UL 260. 

c. Type: Automatic device to maintain minimum air pressure in piping. 

d. Include shutoff valves to permit servicing without shutting down sprinkler piping, 

bypass valve for quick filling, pressure regulator or switch to maintain pressure, 

strainer, pressure ratings with 14- to 60-psig adjustable range, and 175-psig outlet 

pressure. 

7. Air Compressor: 

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

the following: 

1) Gast Manufacturing Inc. 

2) General Air Products, Inc, 

3) Viking Corporation. 

b. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 

published by FM Global, listing. 

c. Motor Horsepower: Fractional. 

d. Power: 120-V ac, 60 Hz, single phase. 

D. Automatic (Ball Drip) Drain Valves: 

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

following: 

a. AFAC Inc. 

b. Reliable Automatic Sprinkler Co., Inc. 

c. Tyco Fire & Building Products LP. 

2. Standard: UL 1726. 

3. Pressure Rating: 175 psig minimum. 

4. Type: Automatic draining, ball check. 

5. Size: NPS 3/4. 

6. End Connections: Threaded. 

2.07 SPRINKLER SPECIALTY PIPE FITTINGS 

A. General Requirements for Dry-Pipe-System Fittings: UL listed for dry-pipe service. 
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B. Branch Outlet Fittings: 

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

following: 

a. Anvil International, Inc. 

b. National Fittings, Inc. 

c. Tyco Fire & Building Products LP. 

d. Victaulic Company. 

2. Standard: UL 213. 

3. Pressure Rating: 175 psig minimum. 

4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts. 

5. Type: Mechanical-T and -cross fittings. 

6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets. 

7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to 

match connected branch piping. 

8. Branch Outlets: Grooved, plain-end pipe, or threaded. 

C. Flow Detection and Test Assemblies: 

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

following: 

a. AGF Manufacturing Inc. 

b. Globe Fire Sprinkler Corporation. 

c. Reliable Automatic Sprinkler Co., Inc. 

d. Tyco Fire & Building Products LP. 

e. Victaulic Company. 

2. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," pub-

lished by FM Global, listing. 

3. Pressure Rating: 175 psig minimum. 

4. Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral test 

valve. 

5. Size: Same as connected piping. 

6. Inlet and Outlet: Threaded. 

D. Sprinkler Inspector's Test Fittings: 

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

following: 

a. AGF Manufacturing Inc. 

b. Globe Fire Sprinkler Corporation. 

c. Triple R Specialty. 

d. Tyco Fire & Building Products LP. 

e. Victaulic Company. 

f. Viking Corporation. 

2. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," pub-

lished by FM Global, listing. 
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3. Pressure Rating: 175 psig minimum. 

4. Body Material: Cast- or ductile-iron housing with integral sight glass. 

5. Valve Type: Multi-position valve with positions for closed, test and drain. 

a. “Test Position shall be equivalent to a ½” sprinkler orifice discharge. 

6. Size: 1 inch inlet and outlet. 

7. Inlet and Outlet: Threaded. 

E. Adjustable Drop Nipples: 

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

following: 

a. CECA, LLC. 

b. Corcoran Piping System Co. 

c. Merit Manufacturing; a division of Anvil International, Inc. 

2. Standard: UL 1474. 

3. Pressure Rating: 250 psig minimum. 

4. Body Material: Steel pipe with EPDM O-ring seals. 

5. Size: Same as connected piping. 

6. Length: Adjustable. 

7. Inlet and Outlet: Threaded. 

2.08 SPRINKLERS 

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

lowing: 

1. Globe Fire Sprinkler Corporation.  

2. Reliable Automatic Sprinkler Co., Inc. 

3. Tyco Fire & Building Products LP. 

4. Victaulic Company. 

5. Viking Corporation. 

B. General Requirements: 

1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," pub-

lished by FM Global, listing. 

2. Pressure Rating for Automatic Sprinklers: 175 psig minimum. 

C. Automatic Sprinklers with Heat-Responsive Element: 

1. Nonresidential Applications: UL 199. 

2. Characteristics: Nominal 1/2-inch orifice with discharge coefficient K of 5.6, and for 

"Ordinary" temperature classification rating unless otherwise indicated or required by ap-

plication. 

D. Sprinkler Finishes: 

1. Chrome plated. 

2. Bronze. 
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3. Painted. 

E. Special Coatings to be one of the following unless indicated otherwise on plans: 

1. Electroless Nickel PTFE Plated 

2. Nickel/Teflon coating 

F. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting 

applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified 

with sprinklers. 

1. Ceiling or Sidewall Mounting: Plastic, white finish, one piece, flat to match sprinkler fin-

ish. 

2. Outdoor or in areas exposed to moisture: Non-corrosive to match sprinkler head finish. 

G. Sprinkler Guards: 

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

following: 

a. Globe Fire Sprinkler Corporation.  

b. Reliable Automatic Sprinkler Co., Inc. 

c. Tyco Fire & Building Products LP. 

d. Victaulic Company. 

e. Viking Corporation. 

2. Standard: UL 199. 

3. Type: Wire cage with fastening device for attaching to sprinkler. 

2.09 ALARM DEVICES 

A. Alarm-device types shall match piping and equipment connections. 

B. Electrically Operated Alarm Bell: 

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

following: 

a. Fire-Lite Alarms; a Honeywell company. 

b. Notifier; a Honeywell company. 

c. Potter Electric Signal Company. 

2. Standard: UL 464. 

3. Type: Vibrating, metal alarm bell. 

4. Size: 8-inch minimum diameter. 

5. Finish: Red-enamel factory finish, suitable for outdoor use. 

C. Pressure Switches: 

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

following: 

a. Potter Electric Signal Company. 

b. System Sensor; a Honeywell company. 

c. Tyco Fire & Building Products LP. 
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d. Viking Corporation. 

2. Standard: UL 346. 

3. Type: Electrically supervised water-flow switch with retard feature. 

4. Components: Single-pole, double-throw switch with normally closed contacts. 

5. Design Operation: Rising pressure signals water flow. 

D. Valve Supervisory Switches: 

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

following: 

a. Fire-Lite Alarms; a Honeywell company. 

b. Kennedy Valve; a division of McWane, Inc. 

c. Potter Electric Signal Company. 

d. System Sensor; a Honeywell company. 

2. Standard: UL 346. 

3. Type: Electrically supervised. 

4. Components: Single-pole, double-throw switch with normally closed contacts. 

5. Design: Signals that controlled valve is in other than fully open position. 

2.10 MANUAL CONTROL STATIONS 

A. Standard: UL listed or FM Global approved. 

B. Hydraulic operation, with union, NPS 1/2 pipe nipple, and bronze ball valve. Include metal 

enclosure labeled "MANUAL CONTROL STATION" with operating instructions and cover 

held closed by breakable strut to prevent accidental opening. 

C. Electric operation, metal enclosure, labeled "MANUAL CONTROL STATION" with operat-

ing instructions and cover held closed by breakable strut to prevent accidental opening. 

2.11 CONTROL PANELS 

A. Description: Single-area, two-area, or single-area cross-zoned type control panel as indicated, 

including NEMA ICS 6, Type 1 enclosure, detector, alarm, and solenoid-valve circuitry for 

operation of deluge valves. Panels contain power supply; battery charger; standby batteries; 

field-wiring terminal strip; electrically supervised solenoid valves and polarized fire-alarm 

bell; lamp test facility; single-pole, double-throw auxiliary alarm contacts; and rectifier. 

1. Panels: UL listed and FM Global approved when used with thermal detectors and Class A 

detector circuit wiring. Electrical characteristics are 120-V ac, 60 Hz, with 24-V dc re-

chargeable batteries. 

2.12 PRESSURE GAGES 

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

lowing: 

1. AMETEK, Inc.; U.S. Gauge Division. 

2. Ashcroft, Inc. 

3. Brecco Corporation. 
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4. WIKA Instrument Corporation. 

B. Minimum Requirements: 

1. Standard: UL 393. 

2. Dial Size: 3-1/2- to 4-1/2-inch diameter. 

3. Pressure Gage Range: 0 to 250 psig minimum. 

4. Water System Piping Gage: Include "WATER" or "AIR/WATER" label on dial face. 

5. Air System Piping Gage: Include retard feature and "AIR" or "AIR/WATER" label on di-

al face. 

PART 3  EXECUTION 

3.01 PREPARATION 

A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for system 

design calculations required in "Quality Assurance" Article. 

B. Report test results promptly and in writing. 

3.02 WATER-SUPPLY CONNECTIONS 

A. Install shutoff valve, pressure gage, drain, and other accessories indicated at connection to 

water-distribution piping. 

3.03 PIPING INSTALLATION 

A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general loca-

tion and arrangement of piping. Install piping as indicated, as far as practical. 

1. Deviations from approved working plans for piping require written approval from author-

ities having jurisdiction. File written approval with Architect before deviating from ap-

proved working plans. 

B. Piping Standard: Comply with requirements in NFPA 13 for installation of sprinkler piping. 

C. Install seismic restraints on piping. Comply with requirements in NFPA 13 for seismic-

restraint device materials and installation. 

D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions 

in pipe sizes. 

E. Install unions adjacent to each valve in pipes NPS 2 and smaller. 

F. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and 

equipment having NPS 2-1/2 and larger end connections. 

G. Install Inspectors Test Valve and drain directly after flow switch in sprinkler system piping 

near riser. Connect inspectors test drain piping into system drain piping. Test valve to be lo-

cated and installed according to NFPA 13. 

H. Install sprinkler piping with drains for complete system drainage. 
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I. Install automatic (ball drip) drain valve in piping between fire-department connection and 

check valve. Install automatic drip at lowest point of piping practical to drain water from pip-

ing. Install drain piping from automatic ball drip to spill over nearest floor drain or to outside 

building. Piping out of building to be corrosion resistant with insect screen.  

J. Connect compressed-air supply to dry-pipe sprinkler piping. 

K. Connect air compressor to the following piping and wiring: 

1. Pressure gages and controls. 

2. Electrical power system. 

3. Fire-alarm devices, including low-pressure alarm. 

L. Install alarm devices in piping systems. 

M. Install hangers and supports for sprinkler system piping according to NFPA 13. Comply with 

requirements in NFPA 13 for hanger materials. 

N. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of 

each standpipe. Include pressure gages with connection not less than NPS 1/4 and with soft 

metal seated globe valve, arranged for draining pipe between gage and valve. Install gages to 

permit removal, and install where they will not be subject to freezing. 

O. Drain dry-pipe sprinkler piping. 

P. Pressurize and check dry-pipe sprinkler system piping, air-pressure maintenance devices and 

air compressors. 

Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with require-

ments for sleeves specified in Section 210517 "Sleeves and Sleeve Seals for Fire-Suppression 

Piping." 

R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with require-

ments for sleeve seals specified in Section 210517 "Sleeves and Sleeve Seals for Fire-

Suppression Piping." 

S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with re-

quirements for escutcheons specified in Section 210518 "Escutcheons for Fire-Suppression 

Piping." 

3.04 JOINT CONSTRUCTION 

A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings 

that have finish and pressure ratings same as or higher than system's pressure rating for 

aboveground applications unless otherwise indicated. 

B. Install unions adjacent to each valve in pipes NPS 2 and smaller. 

C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and 

equipment having NPS 2-1/2 and larger end connections. 

D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 
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E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings be-

fore assembly. 

F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for wa-

ter service. Join flanges with gasket and bolts according to ASME B31.9. 

G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 

threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 

full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or dam-

aged. 

H. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to 

AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe 

and grooved-end fittings according to AWWA C606 for steel-pipe joints. 

I. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of 

both piping systems. 

3.05 VALVE AND SPECIALTIES INSTALLATION 

A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, 

and specialties according to NFPA 13 and authorities having jurisdiction. 

B. Install listed fire-protection shutoff valves supervised open, located to control sources of wa-

ter supply except from fire-department connections. Install permanent identification signs in-

dicating portion of system controlled by each valve. 

C. Install check valve in each water-supply connection. Install backflow preventers instead of 

check valves in potable-water-supply sources. 

D. Specialty Valves: 

1. General Requirements: Install in vertical position for proper direction of flow, in main 

supply to system. 

2. Dry-Pipe and Deluge Valves: Install trim sets for air supply, drain, priming level, alarm 

connections, ball drip valves, pressure gages, priming chamber attachment, and fill-line 

attachment. 

a. Install air compressor and compressed-air supply piping. 

b. Air-Pressure Maintenance Device: Install shutoff valves to permit servicing without 

shutting down sprinkler system; bypass valve for quick system filling; pressure regu-

lator or switch to maintain system pressure; strainer; pressure ratings with 14- to 60-

psig  adjustable range; and 175-psig maximum inlet pressure. 

3.06 SPRINKLER INSTALLATION 

A. Install sprinklers in suspended ceilings in center of narrow dimension of acoustical ceiling 

panels. 

B. Install return bends in piping for all pendent type sprinkler heads. 
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C. Install sprinkler guards on sprinklers that are installed at or below 78 inches, or as indicated 

on plans. 

D. Install dry-type sprinklers with water supply from heated space. Do not install pendent or 

sidewall, wet-type sprinklers in areas subject to freezing. 

E. Dry-barrel type sprinkler heads shall be field measured to confirm final barrel length prior to 

ordering. 

3.07 IDENTIFICATION 

A. Install labeling and pipe markers on equipment and piping according to requirements in 

NFPA 13. 

B. Identify system components, wiring, cabling, and terminals. Comply with requirements for 

identification specified in Section 260553 "Identification for Electrical Systems." 

3.08 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest 

until no leaks exist. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" 

Chapter. 

4. Energize circuits to electrical equipment and devices. 

5. Start and run air compressors. 

6. Coordinate with fire-alarm tests. Operate as required. 

7. Coordinate with fire-pump tests. Operate as required. 

8. Verify that equipment hose threads are same as local fire-department equipment. 

C. Sprinkler piping system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.09 CLEANING 

A. Clean dirt and debris from sprinklers. 

B. Remove and replace sprinklers with paint other than factory finish. 

3.10 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain specialty valves. 
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3.11 PIPING SCHEDULE 

A. Piping between Fire-Department Connections and Check Valves: Galvanized, standard-

weight steel pipe with grooved ends; grooved-end fittings; grooved-end-pipe couplings; and 

grooved joints. 

B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified 

fittings. 

C. Standard-pressure, dry-pipe sprinkler system, NPS 2½”  and smaller, shall be the following: 

1. Standard-weight, galvanized-steel pipe with threaded ends; galvanized, gray-iron thread-

ed fittings; and threaded joints. 

D. Standard-pressure, dry-pipe sprinkler system, NPS 3 to NPS 6, shall be the following: 

1. Standard-weight, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end 

fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 

3.12 SPRINKLER SCHEDULE 

A. All sprinklers shall be quick response type unless prohibited by NFPA 13. 

B. Use sprinkler types with finishes indicated in subparagraphs below for the following applica-

tions unless indicated otherwise on plans: 

1. Spaces with Ceilings: Dry-barrel type Semi-Recessed pendant sprinkler, white polyester 

finish with white escutcheon. 

2. Wall Mounting: Dry-barrel type semi-recessed sidewall sprinkler, white polyester finish 

with white escutcheon. 

3. Finished Spaces without Ceilings: Upright sprinklers with white or chrome plated finish. 

4. Unfinished Spaces without Ceilings: Upright sprinklers with rough bronze finish. 

5. Special Applications: Extended-coverage, flow-control and ESFR sprinklers where indi-

cated with finish to match other heads in space or in accordance with finishes above. 

6. Corrosive Environments: Corrosion resistant finish shall be factory applied to all heads 

exposed to acids, chemical, moisture or other corrosive fumes. 

 

END OF SECTION 211316 
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COMMON WORK RESULTS FOR PLUMBING PIPING 220500-1  

SECTION 220500 - COMMON WORK RESULTS FOR PLUMBING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2  SUMMARY 

A. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 

2. Transition fittings. 

3. Dielectric fittings. 

4. Mechanical sleeve seals. 

5. Sleeves. 

6. Escutcheons. 

7. Grout. 

8. Equipment installation requirements common to equipment sections. 

9. Concrete bases. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 

pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated 

spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 

spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 

temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 

building occupants.  Examples include above ceilings and in chases. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 

and physical contact by building occupants but subject to outdoor ambient temperatures.  

Examples include installations within unheated shelters. 

F. The following are industry abbreviations for plastic materials: 

1. ABS:  Acrylonitrile-butadiene-styrene plastic. 

2. CPVC:  Chlorinated polyvinyl chloride plastic. 

3. PE:  Polyethylene plastic. 

4. PVC:  Polyvinyl chloride plastic. 
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G. The following are industry abbreviations for rubber materials: 

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

2. NBR:  Acrylonitrile-butadiene rubber. 

1.4  SUBMITTALS 

A. Product Data:  For the following: 

1. Transition fittings. 

2. Dielectric fittings. 

3. Mechanical sleeve seals. 

4. Escutcheons. 

B. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural 

Welding Code--Steel." 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure 

Vessel Code:  Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 

2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 

C. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical 

characteristics may be furnished provided such proposed equipment is approved in writing and 

connecting electrical services, circuit breakers, and conduit sizes are appropriately modified.  If 

minimum energy ratings or efficiencies are specified, equipment shall comply with requirements. 

1.6  DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes 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. 

1.7 COORDINATION 

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 

construction, to allow for plumbing installations. 

B. Coordinate installation of required supporting devices and set sleeves in poured-in-place 

concrete and other structural components as they are constructed. 
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PART 2 - PRODUCTS 

2.1  MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 

requirements apply for product selection: 

1. Performance: The product shall meet the listed performance specifications. 

2.2  PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining 

methods. 

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.3  JOINING MATERIALS 

A. Refer to individual Division 22 piping Sections for special joining materials not listed below. 

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 

contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless 

thickness or specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 

b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face 

or ring type, unless otherwise indicated. 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 

ASTM B 813. 

E. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 

thickness and chemical analysis of steel pipe being welded. 

2.4 TRANSITION FITTINGS 

A. AWWA Transition Couplings:  Same size as, and with pressure rating at least equal to and with 

ends compatible with, piping to be joined. 

1. Underground Piping NPS 1-1/2 and Smaller:  Manufactured fitting or coupling. 

2. Underground Piping NPS 2 and Larger:  AWWA C219, metal sleeve-type coupling. 

3. Aboveground Pressure Piping:  Pipe fitting. 
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B. Flexible Transition Couplings for Underground Nonpressure Drainage Piping:  ASTM C 1173 

with elastomeric sleeve, ends same size as piping to be joined, and corrosion-resistant metal 

band on each end. 

2.5          DIELECTRIC FITTINGS 

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-

joint, plain, or weld-neck end connections that match piping system materials. 

B. Insulating Material:  Suitable for system fluid, pressure, and temperature. 

C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working 

pressure at 180°F. 

D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig 

minimum working pressure as required to suit system pressures. 

E. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-

face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic 

washers, and steel backing washers. 

1. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig 

minimum working pressure where required to suit system pressures. 

F. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic 

lining; threaded ends; and 300-psig minimum working pressure at 225°F. 

G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; 

plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225°F. 

 2.6          MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 

between pipe and sleeve. 

1. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type 

and number required for pipe material and size of pipe. 

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

3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to 

sealing elements.  Include one for each sealing element. 

2.7 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded 

longitudinal joint. 

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

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain 

ends and integral waterstop, unless otherwise indicated. 
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D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include 

clamping ring and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with set screws. 

 

 2.8          ESCUTCHEONS 

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit 

around pipe, tube, and insulation of insulated piping and an OD that completely covers opening. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated 

finish. 

C. One-Piece, Stamped-Steel Type:  With set screw or spring clips and chrome-plated finish. 

D. Split-Plate, Stamped-Steel Type:  With concealed or exposed-rivet hinge, set screw or spring 

clips, and chrome-plated finish. 

E. One-Piece, Floor-Plate Type:  Cast-iron floor plate. 

F. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw. 

2.9  GROUT 

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout. 

1. Characteristics: Post-hardening, volume-adjusting, nonstaining, noncorrosive, 

nongaseous, and recommended for interior and exterior applications. 

2. Design Mix:  5000-psi, 28-day compressive strength. 

3. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1  PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 22 Sections specifying 

piping systems. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 

systems.  Indicated locations and arrangements were used to size pipe and calculate friction 

loss, expansion, pump sizing, and other design considerations.  Install piping as indicated unless 

deviations to layout are approved on Coordination Drawings. 

C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 

and service areas. 
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D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 

otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping to permit valve servicing. 

G. Install piping at slopes indicated on the drawings. If not specified slope piping as required by 

the plumbing code. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Install piping to allow application of insulation. 

K. Select system components with pressure rating equal to or greater than system operating pressure. 

L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following: 

1. New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 

b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-plated 

finish. 

c. Insulated Piping:  One-piece, stamped-steel type with spring clips. 

d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, 

stamped-steel type. 

e. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, stamped-steel 

type or split-plate, stamped-steel type with concealed hinge and set screw. 

f. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type with 

concealed or exposed-rivet hinge and set screw or spring clips. 

g. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type with set screw 

or spring clips. 

h. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate type. 

M. Sleeves are not required for core-drilled holes. 

N. Permanent sleeves are not required in floors for holes formed by removable sleeves. 

O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof 

slabs. 

P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, 

and concrete floor and roof slabs. 

1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or 

other wet areas 2 inches above finished floor level.  Extend cast-iron sleeve fittings 

below floor slab as required to secure clamping ring if ring is specified. 
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2. Install sleeves in new walls and slabs as new walls and slabs are constructed. 

3. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation.  Use the following sleeve materials: 

a. Steel Pipe Sleeves:  For pipes smaller than NPS 6. 

b. Steel Sheet Sleeves:  For pipes NPS 6 and larger, penetrating gypsum-board 

partitions. 

c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  

Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to 

extend sleeve to 2 inches above finished floor level.  Refer to Division 076200 

Section "Sheet Metal Flashing and Trim" for flashing. 

1) Seal space outside of sleeve fittings with grout. 

Q. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical 

sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve 

for installing mechanical sleeve seals. 

1. Install steel pipe for sleeves smaller than 6 inches in diameter. 

2. Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter. 

3. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required 

for pipe material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve 

seals and install in annular space between pipe and sleeve.  Tighten bolts against pressure 

plates that cause sealing elements to expand and make watertight seal. 

R. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal 

pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular 

clear space between pipe and sleeve for installing mechanical sleeve seals. 

1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required 

for pipe material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve 

seals and install in annular space between pipe and sleeve.  Tighten bolts against pressure 

plates that cause sealing elements to expand and make watertight seal. 

S. Verify final equipment locations for roughing-in. 

T. Refer to equipment specifications in other Sections of these Specifications for roughing-in 

requirements. 

3.2 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 22 Sections 

specifying piping systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 
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D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube 

end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using 

lead-free solder alloy complying with ASTM B 32. 

E. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 

threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 

full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 

threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged.  Do not use pipe sections that have cracked or open welds. 

F. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 

welding operators according to Part 1 "Quality Assurance" Article. 

G. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 

application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

3.3 PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection 

to each piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final 

connection to each piece of equipment. 

3. Dry Piping Systems:  Install dielectric unions and flanges to connect piping materials of 

dissimilar metals. 

4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping 

materials of dissimilar metals. 

3.4  EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights are 

indicated. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems and 

components in exposed interior spaces, unless otherwise indicated. 

C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of 

components.  Connect equipment for ease of disconnecting, with minimum interference to other 

installations.  Extend grease fittings to accessible locations. 

D. Install equipment to allow right of way for piping installed at required slope. 
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3.5  CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's 

written instructions and according to seismic codes at Project. 

1. Construct concrete bases not less than 4 inches larger in both directions than supported 

units. 

2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, 

install dowel rods on 18-inch centers around the full perimeter of the base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete 

base, and anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 

drawings, templates, diagrams, instructions, and directions furnished with items to be 

embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported equipment. 

6. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

7. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in 

Division 03 Section "Cast-in-Place Concrete." 

3.6 GROUTING 

A. Mix and install grout for plumbing equipment base bearing surfaces, pump and other equipment 

base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

END OF SECTION 
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SECTION 220517 - SLEEVES AND SLEEVE SEALS FOR PLUMBING 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. Sleeves. 

2. Stack-sleeve fittings. 

3. Sleeve-seal systems. 

4. Sleeve-seal fittings. 

5. Grout. 

1.3 ACTION SUBMITTALS 

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

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Cast-Iron Wall Pipes:  Cast or fabricated of cast or ductile iron and equivalent to ductile-iron 

pressure pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Galvanized-Steel Wall Pipes:  ASTM A 53/A 53M, Schedule 40, with plain ends and welded 

steel collar; zinc coated. 

C. Galvanized-Steel-Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc 

coated, with plain ends. 

D. Galvanized-Steel-Sheet Sleeves:  0.0239-inch minimum thickness; round tube closed with 

welded longitudinal joint. 

E. Molded-PE or -PP Sleeves:  Removable, tapered-cup shaped, and smooth outer surface with 

nailing flange for attaching to wooden forms. 

2.2 STACK-SLEEVE FITTINGS 

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

following: 
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1. Smith, Jay R. Mfg. Co. 

2. Zurn Specification Drainage Operation; Zurn Plumbing Products Group. 

B. Description:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping 

ring, bolts, and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with setscrews. 

2.3 SLEEVE-SEAL SYSTEMS 

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

following: 

1. Advance Products & Systems, Inc. 

2. CALPICO, Inc. 

3. Metraflex Company (The). 

4. Pipeline Seal and Insulator, Inc. 

5. Proco Products, Inc. 

B. Description:  Modular sealing-element unit, designed for field assembly, for filling annular 

space between piping and sleeve. 

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 SLEEVE-SEAL FITTINGS 

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

following: 

1. Presealed Systems. 

B. Description:  Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in 

concrete slab or wall.  Unit has plastic or rubber waterstop collar with center opening to match 

piping OD. 

2.5 GROUT 

A. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 

hydraulic-cement grout. 

B. Characteristics:  Nonshrink; recommended for interior and exterior applications. 

C. Design Mix:  5000-psi, 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 
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PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 

provide 1-inch annular clear space between piping and concrete slabs and walls. 

1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls 

are constructed. 

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP 

sleeves. 

2. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or 

other wet areas 2 inches above finished floor level. 

3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal 

system. 

D. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 

2. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. 

3. Seal annular space between sleeve and piping or piping insulation; use joint sealants 

appropriate for size, depth, and location of joint.  Comply with requirements for sealants 

specified in Section 079200 "Joint Sealants." 

E. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors 

at pipe penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements 

for firestopping specified in Section 078400  Firestopping." 

3.2 STACK-SLEEVE-FITTING INSTALLATION 

A. Install stack-sleeve fittings in new slabs as slabs are constructed. 

1. Install fittings that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. 

2. Secure flashing between clamping flanges for pipes penetrating floors with membrane 

waterproofing.  Comply with requirements for flashing specified in Section 076200 

"Sheet Metal Flashing and Trim." 

3. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor 

level. 
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4. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if 

ring is specified. 

5. Using grout, seal the space around outside of stack-sleeve fittings. 

B. Fire-Barrier Penetrations:  Maintain indicated fire rating of floors at pipe penetrations.  Seal 

pipe penetrations with firestop materials.  Comply with requirements for firestopping specified 

in Section 078400 "Firestopping." 

3.3 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 

piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material and size and for 

sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, 

assemble sleeve-seal system components, and install in annular space between piping and 

sleeve.  Tighten bolts against pressure plates that cause sealing elements to expand and make a 

watertight seal. 

3.4 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 

walls.  Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

3.5 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls above Grade: 

a. Piping Smaller Than NPS 6:  Galvanized-steel wall sleeves. 

b. Piping NPS 6 and Larger:  Galvanized-steel wall sleeves. 

2. Exterior Concrete Walls below Grade: 

a. Piping Smaller Than NPS 6:  Galvanized-steel wall sleeves with sleeve-seal 

system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 

sleeve for installing sleeve-seal system. 

b. Piping NPS 6 and Larger:  Galvanized-steel wall sleeves with sleeve-seal system. 
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1) Select sleeve size to allow for 1-inch annular clear space between piping and 

sleeve for installing sleeve-seal system. 

3. Concrete Slabs-on-Grade: 

a. Piping Smaller Than NPS 6:  Galvanized-steel wall sleeves with sleeve-seal 

system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 

sleeve for installing sleeve-seal system. 

b. Piping NPS 6 and Larger:  Galvanized-steel wall sleeves with sleeve-seal system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 

sleeve for installing sleeve-seal system. 

4. Concrete Slabs above Grade: 

a. Piping Smaller Than NPS 6:  Galvanized-steel-pipe sleeves. 

b. Piping NPS 6 and Larger:  Galvanized-steel-pipe sleeves. 

5. Interior Partitions: 

a. Piping Smaller Than NPS 6:  Galvanized-steel-pipe sleeves. 

b. Piping NPS 6 and Larger:  Galvanized-steel-sheet sleeves. 

END OF SECTION 220517 
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SECTION 220518 - ESCUTCHEONS FOR PLUMBING 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. Escutcheons. 

2. Floor plates. 

1.3 ACTION SUBMITTALS 

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

PART 2 - PRODUCTS 

2.1 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type:  With polished, chrome-plated and rough-brass finish and setscrew 

fastener. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with chrome-plated finish and 

spring-clip fasteners. 

2.2 FLOOR PLATES 

A. One-Piece Floor Plates:  Cast-iron flange with holes for fasteners. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping 

and with OD that completely covers opening. 
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1. Escutcheons for New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 

b. Chrome-Plated Piping:  One-piece, cast-brass type with polished, chrome-plated 

finish. 

c. Insulated Piping:  One-piece, stamped-steel type. 

d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-

brass type with polished, chrome-plated finish. 

e. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-brass type 

with polished, chrome-plated finish. 

f. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with rough-

brass finish. 

g. Bare Piping in Equipment Rooms:  One-piece, cast-brass type with rough-brass 

finish. 

C. Install floor plates for piping penetrations of equipment-room floors. 

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD 

that completely covers opening. 

1. New Piping:  One-piece, floor-plate type. 

3.2 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 

END OF SECTION 220518 
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SECTION 220519 - METERS AND GAGES 

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 meters and gages for mechanical systems. 

1.3 SUBMITTALS 

A. Product Data:  Include scale range, ratings, and calibrated performance curves for each meter, 

gage, fitting, specialty, and accessory specified. 

B. Product Certificates:  Signed by manufacturers of meters and gages certifying accuracies under 

specified operating conditions and compliance with specified requirements. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For meters and gauges to include in operation and 

maintenance manuals. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Performance: The product shall meet the listed performance specifications. 

2.2 THERMOMETERS, GENERAL 

A. Scale Range:  Temperature ranges for services listed are as follows: 

1. Domestic Hot Water:  30 to 180ºF, with 2-degree scale divisions. 

2. Domestic Cold Water:  0 to 100ºF, with 2-degree scale divisions. 

B. Accuracy:  Plus or minus 1% of range span or plus or minus one scale division to maximum of 

1.5% of range span. 

2.3 LIQUID-IN-GLASS THERMOMETERS 
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A. Description:  ASTM E 1. 

B. Case:  Die cast and aluminum finished in baked-epoxy enamel, glass front, spring secured, 9 long. 

C. Adjustable Joint:  Finish to match case, 180º adjustment in vertical plane, 360º adjustment in 

horizontal plane, with locking device. 

D. Tube:  Red or blue reading, organic-liquid filled with magnifying lens. 

E. Scale:  Satin-faced nonreflective aluminum with permanently etched markings. 

F. Stem:  Aluminum or brass for separable socket; of length to suit installation. 

2.4 SEPARABLE SOCKETS 

A. Description:  Fitting with protective socket for installation in threaded pipe fitting to hold fixed 

thermometer stem. 

1. Material:  Brass, for use in copper piping. 

2. Material:  Stainless steel, for use in steel piping. 

3. Extension-Neck Length:  Nominal thickness of 2, but not less than thickness of 

insulation.  Omit extension neck for sockets for piping not insulated. 

4. Insertion Length:  To extend to center of pipe. 

5. Cap:  Threaded, with chain permanently fastened to socket. 

6. Heat-Transfer Fluid:  Oil or graphite. 

2.5 THERMOMETER WELLS 

A. Description:  Fitting with protective well for installation in threaded pipe fitting to hold test 

thermometer. 

1. Material:  Brass, for use in copper piping. 

2. Material:  Stainless steel, for use in steel piping. 

3. Extension-Neck Length:  Nominal thickness of 2, but not less than thickness of 

insulation.  Omit extension neck for wells for piping not insulated. 

4. Insertion Length:  To extend to center of pipe. 

5. Cap:  Threaded, with chain permanently fastened to socket. 

6. Heat-Transfer Fluid:  Oil or graphite. 

2.6 TEST PLUGS 

A. Description:  Nickel-plated, brass-body test plug in NPS 1/2 fitting. 

B. Body:  Length as required to extend beyond insulation. 
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C. Pressure Rating:  500 psig minimum. 

D. Core Inserts:  Two self-sealing valves, suitable for inserting 1/8OD probe from pressure gage. 

E. Core Insert:  Self-sealing valve, suitable for inserting 1/8OD probe from pressure gage. 

F. Core Material for Air and Water:  Minus 30 to plus 275ºF, ethylene-propylene-diene terpolymer 

rubber. 

G. Test-Plug Cap:  Gasketed and threaded cap, with retention chain or strap. 

PART 3 - EXECUTION 

3.1 METER AND GAGE INSTALLATION, GENERAL 

A. Install meters, gages, and accessories according to manufacturer's written instructions for 

applications where used. 

 

3.2 THERMOMETER INSTALLATION 

A. Install thermometers and adjust vertical and tilted positions. 

B. Install separable sockets in vertical position in piping tees where fixed thermometers are 

indicated. 

 

1. Install with socket extending to center of pipe. 

2. Fill sockets with oil or graphite and secure caps. 

C. Install thermometer wells in vertical position in piping tees where test thermometers are 

indicated. 

 

1. Install with stem extending to center of pipe. 

2. Fill wells with oil or graphite and secure caps. 

D. Install thermometers in the following locations: 

1.  Outlet of water heater. 

2.  Where indicated on the drawings or specified elsewhere. 

3.3 CONNECTIONS 
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A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 

general arrangement of piping and specialties.  The following are specific connection 

requirements: 

1. Install meters and gages adjacent to machines and equipment to allow service and 

maintenance. 

3.4 ADJUSTING AND CLEANING 

A. Calibrate meters according to manufacturer's written instructions, after installation. 

B. Adjust faces of meters and gages to proper angle for best visibility. 

C. Clean windows of meters and gages and clean factory-finished surfaces.  Replace cracked and 

broken windows, and repair scratched and marred surfaces with manufacturer's touchup paint. 

END OF SECTION 
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section Includes: 

 

1. Bronze ball valves. 

2. Bronze swing check valves. 

B. Related Sections: 

1. Section 220553 "Identification for Plumbing Piping and Equipment" for valve tags and 

schedules. 

2. Section 221116 "Domestic Water Piping" for valves applicable only to this piping. 

1.3 DEFINITIONS 

A. CWP:  Cold working pressure. 

B. EPDM:  Ethylene propylene copolymer rubber. 

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

D. SWP:  Steam working pressure. 

1.4 ACTION SUBMITTALS 

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

1.5 QUALITY ASSURANCE 

A. Source Limitations for Valves: Obtain each type of valve from single source from single 

manufacturer. 

B. ASME Compliance: 

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 

2. ASME B31.1 for power piping valves. 

3. ASME B31.9 for building services piping valves. 
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C. NSF Compliance: Comply with NSF 61 and NSF 372 for products serving domestic water. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 

2. Protect threads, soldered ends and flange faces. 

3. Set ball valve open to minimize exposure of functional surfaces. 

4. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 

2. Store valves indoors and maintain at higher than ambient dew point temperature.  If 

outdoor storage is necessary, store valves off the ground in watertight enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Refer to valve schedule articles for applications of valves. 

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system 

pressures and temperatures. 

C. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

D. Valve Actuator Types: 

 

1. Handlever: For quarter-turn valves NPS 6 and smaller. 

E. Valves in Insulated Piping: With 2-inch stem extensions and the following features: 

1. Ball Valves: With extended operating handle of non-thermal-conductive material, and 

protective sleeve that allows operation of valve without breaking the vapor seal or 

disturbing insulation. 

F. Valve-End Connections: 

1. Flanged: With flanges according to ASME B16.1 for iron valves. 

2. Solder Joint: With sockets according to ASME B16.18. 

3. Threaded: With threads according to ASME B1.20.1. 

G. Valve Bypass and Drain Connections: MSS SP-45. 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

GENERAL-DUTY VALVES FOR PLUMBING PIPING 220523 - 3 

2.2 BRONZE BALL VALVES 

A. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim: 

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

following: 

a. Conbraco Industries, Inc.; Apollo Valves. 

b. Milwaukee Valve Company. 

c. NIBCO INC. 

d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-110. 

b. SWP Rating:  150 psig. 

c. CWP Rating:  600 psig. 

d. Body Design:  Two piece. 

e. Body Material:  Bronze. 

f. Ends:  Threaded. 

g. Seats:  PTFE or TFE. 

h. Stem:  Stainless steel. 

i. Ball:  Stainless steel, vented. 

j. Port:  Full. 

2.3 BRONZE SWING CHECK VALVES 

A. Class 125, Bronze Swing Check Valves with Bronze Disc: 

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

following: 

a. American Valve, Inc. 

b. Crane Co.; Crane Valve Group; Crane Valves. 

c. Milwaukee Valve Company. 

d. NIBCO INC. 

e. Red-White Valve Corporation. 

f. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard: MSS SP-80, Type 3. 

b. CWP Rating:  200 psig. 

c. Body Design:  Horizontal flow. 

d. Body Material:  ASTM B 62, bronze. 

e. Ends:  Threaded. 

f. Disc:  Bronze. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 

special packing materials, such as blocks, used to prevent disc movement during shipping and 

handling. 

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made 

accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper 

size, length, and material.  Verify that gasket is of proper size, that its material composition is 

suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 

maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install check valves for proper direction of flow and as follows: 

1. Swing Check Valves: In horizontal position with hinge pin level. 

2. Lift Check Valves: With stem upright and plumb. 

3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but 

before final adjusting and balancing.  Replace valves if persistent leaking occurs. 

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Shutoff Service: Ball or gate valves. 

2. Pump-Discharge Check Valves: 

a. NPS 3 and Smaller: Bronze swing check valves with bronze disc. 
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B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves 

with higher SWP classes or CWP ratings may be substituted. 

C. Select valves, with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-

end option is indicated in valve schedules below. 

2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end 

option is indicated in valve schedules below. 

3.5 DOMESTIC WATER SERVICE VALVE SCHEDULE 

A. Pipe NPS 3 and Smaller: 

1. Bronze Valves: May be provided with solder-joint ends instead of threaded ends. 

2. Ball Valves: Two piece, full port, bronze with stainless-steel trim. 

3.6 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 3 and Smaller: 

1. Bronze Valves: May be provided with solder-joint ends instead of threaded ends. 

2. Ball Valves: Two piece, full port, bronze with stainless-steel trim. 

3. Bronze Swing Check Valves: Class 125, bronze disc. 

END OF SECTION 220523 
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 

2. Trapeze pipe hangers. 

3. Metal framing systems. 

4. Thermal-hanger shield inserts. 

5. Fastener systems. 

6. Pipe stands. 

7. Equipment supports. 

1.3 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 

1.4 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Hangers and supports for plumbing piping and equipment shall 

withstand the effects of gravity loads and stresses within limits and under conditions indicated 

according to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 

combined weight of supported systems, system contents, and test water. 

1.5 ACTION SUBMITTALS 

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

B. Shop Drawings: Show fabrication and installation details and include calculations for the 

following; include Product Data for components: 

1. Trapeze pipe hangers. 

2. Metal framing systems. 

3. Pipe stands. 

4. Equipment supports. 
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1.6 QUALITY ASSURANCE 

A. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and 

Pressure Vessel Code. 

PART 2 - PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 

2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped. 

3. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 

5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 

B. Copper Pipe Hangers: 

1. Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated 

components. 

2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel. 

2.2 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 

structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-

bolts. 

2.3 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 

 

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

following: 

a. Allied Tube & Conduit. 

b. Cooper B-Line, Inc. 

c. Flex-Strut Inc. 

d. GS Metals Corp. 

e. Thomas & Betts Corporation. 

f. Unistrut Corporation; Tyco International, Ltd. 

g. Wesanco, Inc. 

2. Description:  Shop- or field-fabricated pipe-support assembly for supporting multiple 

parallel pipes. 

3. Standard:  MFMA-4. 
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4. Channels:  Continuous slotted steel channel with inturned lips. 

5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel 

slot and, when tightened, prevent slipping along channel. 

6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of stainless steel. 

7. Metallic Coating:  Hot-dipped galvanized. 

8. Paint Coating:  Vinyl or Epoxy or Alkyd. 

2.4 THERMAL-HANGER SHIELD INSERTS 

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

following: 

1. Carpenter & Paterson, Inc. 

2. Clement Support Services. 

3. ERICO International Corporation. 

4. National Pipe Hanger Corporation. 

5. PHS Industries, Inc. 

6. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc. 

7. Piping Technology & Products, Inc. 

8. Rilco Manufacturing Co., Inc. 

9. Value Engineered Products, Inc. 

B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig 

or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive 

strength and vapor barrier. 

C. Insulation-Insert Material for Hot Piping:  ASTM C 552, Type II cellular glass with 100-psig or 

ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive 

strength. 

D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe. 

E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 

F. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient 

air temperature. 

2.5 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete 

with pull-out, tension, and shear capacities appropriate for supported loads and building 

materials where used. 

B. Mechanical-Expansion Anchors:  Insert-wedge-type, stainless-steel anchors, for use in hardened 

portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported 

loads and building materials where used. 

C. Coordinate building attachments with building construction. 
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2.6 PIPE STANDS 

A. General Requirements for Pipe Stands:  Shop- or field-fabricated assemblies made of 

manufactured corrosion-resistant components to support roof-mounted piping. 

B. Compact Pipe Stand:  One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped 

cradle to support pipe, for roof installation without membrane penetration. 

C. Low-Type, Single-Pipe Stand:  One-piece plastic base unit with plastic roller, for roof 

installation without membrane penetration. 

D. High-Type, Single-Pipe Stand: 

1. Description:  Assembly of base, vertical and horizontal members, and pipe support, for 

roof installation without membrane penetration. 

2. Base:  Plastic. 

3. Vertical Members:  Two or more cadmium-plated-steel or stainless-steel, continuous-

thread rods. 

4. Horizontal Member:  Cadmium-plated-steel or stainless-steel rod with plastic or stainless-

steel, roller-type pipe support. 

E. High-Type, Multiple-Pipe Stand: 

1. Description:  Assembly of bases, vertical and horizontal members, and pipe supports, for 

roof installation without membrane penetration. 

2. Bases:  One or more; plastic. 

3. Vertical Members:  Two or more protective-coated-steel channels. 

4. Horizontal Member:  Protective-coated-steel channel. 

5. Pipe Supports:  Galvanized-steel, clevis-type pipe hangers. 

F. Curb-Mounting-Type Pipe Stands:  Shop- or field-fabricated pipe supports made from 

structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent 

stationary roof curb. 

2.7 PIPE POSITIONING SYSTEMS 

A. Description:  IAPMO PS 42, positioning system of metal brackets, clips, and straps for 

positioning piping in pipe spaces; for plumbing fixtures in commercial applications. 

2.8 EQUIPMENT SUPPORTS 

A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-

steel shapes. 

2.9 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 

galvanized. 
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B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 

nonmetallic grout; suitable for interior and exterior applications. 

1. Properties:  Nonstaining, noncorrosive, and nongaseous. 

2. Design Mix:  5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, 

supports, clamps, and attachments as required to properly support piping from the building 

structure. 

B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange 

for grouping of parallel runs of horizontal piping, and support together on field-fabricated 

trapeze pipe hangers. 

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or 

install intermediate supports for smaller diameter pipes as specified for individual pipe 

hangers. 

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being 

supported.  Weld steel according to AWS D1.1/D1.1M. 

C. Fiberglass Pipe-Hanger Installation:  Comply with applicable portions of MSS SP-69 and 

MSS SP-89.  Install hangers and attachments as required to properly support piping from 

building structure. 

D. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and 

support together on field-assembled metal framing systems. 

E. Fiberglass Strut System Installation:  Arrange for grouping of parallel runs of piping, and 

support together on field-assembled fiberglass struts. 

F. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 

G. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 

than 4 inches thick in concrete after concrete is placed and completely cured.  Use 

operators that are licensed by powder-actuated tool manufacturer.  Install fasteners 

according to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 

cured.  Install fasteners according to manufacturer's written instructions. 

H. Pipe Stand Installation: 

1. Pipe Stand Types except Curb-Mounted Type:  Assemble components and mount on 

smooth roof surface.  Do not penetrate roof membrane. 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 220529 - 6 

2. Curb-Mounted-Type Pipe Stands:  Assemble components or fabricate pipe stand and 

mount on permanent, stationary roof curb.  See Section 077200 "Roof Accessories" for 

curbs. 

I. Pipe Positioning-System Installation:  Install support devices to make rigid supply and waste 

piping connections to each plumbing fixture. 

J. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 

washers, and other accessories. 

K. Equipment Support Installation:  Fabricate from welded-structural-steel shapes. 

L. Install hangers and supports to allow controlled thermal and seismic movement of piping 

systems, to permit freedom of movement between pipe anchors, and to facilitate action of 

expansion joints, expansion loops, expansion bends, and similar units. 

M. Install lateral bracing with pipe hangers and supports to prevent swaying. 

N. Install building attachments within concrete slabs or attach to structural steel.  Install additional 

attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger 

and at changes in direction of piping.  Install concrete inserts before concrete is placed; fasten 

inserts to forms and install reinforcing bars through openings at top of inserts. 

O. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses 

from movement will not be transmitted to connected equipment. 

P. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed 

maximum pipe deflections allowed by ASME B31.9 for building services piping. 

Q. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp may project through 

insulation. 

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield 

insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 

piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 

indicated.  Fill interior voids with insulation that matches adjoining insulation. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-

distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields 

shall span an arc of 180 degrees. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-

distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 
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4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick. 

b. NPS 4:  12 inches long and 0.06 inch thick. 

c. NPS 5 and NPS 6:  18 inches long and 0.06 inch thick. 

5. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation. 

3.2 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment 

supports. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be 

shop welded because of shipping size limitations. 

C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 

appearance and quality of welds; and methods used in correcting welding work; and with the 

following: 

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

resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.3 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve 

indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.4 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 

after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 

with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas 

of shop paint on miscellaneous metal are specified in Division 09 painting sections. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 

galvanizing-repair paint to comply with ASTM A 780. 
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3.5 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 

equipment. 

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in 

piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 

not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 

direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports or metal trapeze pipe hangers and attachments for 

general service applications. 

F. Use stainless-steel pipe hangers and stainless-steel attachments for hostile environment 

applications. 

G. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and 

tubing. 

H. Use padded hangers for piping that is subject to scratching. 

I. Use thermal-hanger shield inserts for insulated piping and tubing. 

J. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in 

piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or 

insulated, stationary pipes NPS 1/2 to NPS 30. 

2. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of 

pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation. 

3. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes NPS 1/2 to 

NPS 24 if little or no insulation is required. 

4. Pipe Hangers (MSS Type 5):  For suspension of pipes NPS 1/2 to NPS 4, to allow off-

center closure for hanger installation before pipe erection. 

5. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6):  For suspension of 

noninsulated, stationary pipes NPS 3/4 to NPS 8. 

6. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated, 

stationary pipes NPS 1/2 to NPS 8. 

7. Adjustable Band Hangers (MSS Type 9):  For suspension of noninsulated, stationary 

pipes NPS 1/2 to NPS 8. 

8. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of noninsulated, 

stationary pipes NPS 1/2 to NPS 8. 

9. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11):  For suspension of 

noninsulated, stationary pipes NPS 3/8 to NPS 8. 

10. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of 

noninsulated, stationary pipes NPS 3/8 to NPS 3. 

11. U-Bolts (MSS Type 24):  For support of heavy pipes NPS 1/2 to NPS 30. 
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12. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or 

contraction. 

13. Pipe Saddle Supports (MSS Type 36):  For support of pipes NPS 4 to NPS 36, with steel-

pipe base stanchion support and cast-iron floor flange or carbon-steel plate. 

14. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes NPS 4 to NPS 36, with 

steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and 

with U-bolt to retain pipe. 

15. Adjustable Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for pipes 

NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion 

support and cast-iron floor flange. 

16. Single-Pipe Rolls (MSS Type 41):  For suspension of pipes NPS 1 to NPS 30, from two 

rods if longitudinal movement caused by expansion and contraction might occur. 

17. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes NPS 2-1/2 to 

NPS 24, from single rod if horizontal movement caused by expansion and contraction 

might occur. 

18. Complete Pipe Rolls (MSS Type 44):  For support of pipes NPS 2 to NPS 42 if 

longitudinal movement caused by expansion and contraction might occur but vertical 

adjustment is not necessary. 

19. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes NPS 2 to NPS 24 if small 

horizontal movement caused by expansion and contraction might occur and vertical 

adjustment is not necessary. 

20. Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes NPS 2 to 

NPS 30 if vertical and lateral adjustment during installation might be required in addition 

to expansion and contraction. 

K. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system 

Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers NPS 3/4 to 

NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers NPS 3/4 

to NPS 24 if longer ends are required for riser clamps. 

L. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system 

Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads. 

2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations. 

3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings. 

4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of 

building attachments. 

5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations. 

M. Building Attachments:  Unless otherwise indicated and except as specified in piping system 

Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend 

pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 

construction, to attach to top flange of structural shape. 
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3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, 

channels, or angles. 

4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams. 

5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads 

are considerable and rod sizes are large. 

6. C-Clamps (MSS Type 23):  For structural shapes. 

7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to 

flange edge. 

8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams. 

9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-

beams for heavy loads. 

10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-

beams for heavy loads, with link extensions. 

11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to 

structural steel. 

12. Welded-Steel Brackets:  For support of pipes from below or for suspending from above 

by using clip and rod.  Use one of the following for indicated loads: 

a. Light (MSS Type 31):  750 lb. 

b. Medium (MSS Type 32):  1500 lb. 

c. Heavy (MSS Type 33):  3000 lb. 

13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 

14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required. 

15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear 

horizontal movement where headroom is limited. 

N. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system 

Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with 

insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer 

to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 

O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not 

specified in piping system Sections. 

P. Comply with MFMA-103 for metal framing system selections and applications that are not 

specified in piping system Sections. 

Q. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 

attachments where required in concrete construction. 

R. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and 

waste piping for plumbing fixtures. 

END OF SECTION 220529 
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 

2. Pipe labels. 

1.3 ACTION SUBMITTALS 

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

B. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed 

content for each label. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of 

surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Material and Thickness:  Brass, 0.032-inch minimum thickness, and having predrilled or 

stamped holes for attachment hardware. 

2. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 

3. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
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for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 

size of principal lettering. 

4. Fasteners:  Stainless-steel rivets. 

5. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

B. Plastic Labels for Equipment: 

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 

1/8 inch thick, and having predrilled holes for attachment hardware. 

2. Letter Color:  White. 

3. Background Color:  Black. 

4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

5. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 

6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 

for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 

size of principal lettering. 

7. Fasteners:  Stainless-steel rivets. 

8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

C. Label Content:  Include equipment's Drawing designation or unique equipment number, 

Drawing numbers where equipment is indicated (plans, details, and schedules), plus the 

Specification Section number and title where equipment is specified. 

D. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch 

bond paper.  Tabulate equipment identification number and identify Drawing numbers where 

equipment is indicated (plans, details, and schedules), plus the Specification Section number 

and title where equipment is specified.  Equipment schedule shall be included in operation and 

maintenance data. 

2.2 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 

indicating service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of 

pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing. 

D. Pipe Label Contents:  Include identification of piping service using same designations or 

abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate 

both directions, or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 

devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 

encapsulants. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.3 PIPE LABEL INSTALLATION 

A. Piping Color-Coding:  Painting of piping is specified in Division 09 Section "Interior Painting." 

B. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 

machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and 

exterior exposed locations as follows: 

1. Near each valve and control device. 

2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch. 

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 

4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 

5. Near major equipment items and other points of origination and termination. 

6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in 

areas of congested piping and equipment. 

C. Pipe Label Color Schedule: 

1. Domestic Water Piping: 

a. Background Color:  Green. 

b. Letter Color:  White. 

2. Sanitary Waste and Storm Drainage Piping: 

a. Background Color:  Green. 

b. Letter Color:  White. 

END OF SECTION 220553 
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SECTION 220719 - PLUMBING PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section includes insulating the following plumbing piping services: 

1. Insulation Materials. 

2. Insulating Cements 

3. Adhesives 

4. Mastics 

5. Supplies and drains for handicap-accessible lavatories and sinks. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor 

permeance thickness, and jackets (both factory- and field-applied, if any). 

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

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 

insulation and hanger. 

2. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each 

type of insulation. 

3. Detail application of field-applied jackets. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Material Test Reports:  From a qualified testing agency acceptable to authorities having 

jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 

materials, sealers, attachments, cements, and jackets, with requirements indicated.  Include 

dates of tests and test methods employed. 

C. Field quality-control reports. 
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1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 

program or another craft training program certified by the Department of Labor, Bureau of 

Apprenticeship and Training. 

B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 

identical products according to ASTM E 84 by a testing agency acceptable to authorities having 

jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, and 

cement material containers, with appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed 

index of 50 or less. 

C. Comply with the following applicable standards and other requirements specified for 

miscellaneous components: 

1. Supply and Drain Protective Shielding Guards:  ICC A117.1. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate 

ASTM standard designation, type and grade, and maximum use temperature. 

1.7 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 

Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation application.  

Before preparing piping Shop Drawings, establish and maintain clearance requirements for 

installation of insulation and field-applied jackets and finishes and for space required for 

maintenance. 

1.8 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 

installing and testing heat tracing.  Insulation application may begin on segments that have 

satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 

construction. 
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PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation 

Schedule," articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 

process. 

D. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  

Comply with ASTM C 553, Type II. Factory-applied jacket requirements are specified in 

"Factory-Applied Jackets" Article. 

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

a. CertainTeed Corp.; SoftTouch Duct Wrap. 

b. Johns Manville; Microlite. 

c. Knauf Insulation; Friendly Feel Duct Wrap. 

d. Manson Insulation Inc.; Alley Wrap. 

e. Owens Corning; SOFTR All-Service Duct Wrap. 

E. Mineral-Fiber, Preformed Pipe Insulation: 

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

a. Fibrex Insulations Inc.; Coreplus 1200. 

b. Johns Manville; Micro-Lok. 

c. Knauf Insulation; 1000-Degree Pipe Insulation. 

d. Manson Insulation Inc.; Alley-K. 

e. Owens Corning; Fiberglas Pipe Insulation. 

2. Type I, 850 deg F Materials:  Mineral or glass fibers bonded with a thermosetting resin.  

Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ. Factory-applied 

jacket requirements are specified in "Factory-Applied Jackets" Article. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195. 

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

a. Insulated, Division of MFS, Inc; Triple I. 

b. P.K. Insulation Mfg. Co, Inc; Super-size. 

B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449. 

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

a. Insulated, Division of MFS, Inc; Smooth-cote. 
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b. P.K. Insulation Mfg. Co, Inc; PK No. 127. Quick-cote 

c. Rock wool Manufacturing Company; Delta one shot.  

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 

insulation to itself and to surfaces to be insulated, unless otherwise indicated. 

B. ASJ Adhesive, and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for 

bonding insulation jacket lap seams and joints. 

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

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-82. 

b. Eagle Bridges - Marathon Industries; 225. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-20. 

d. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

C. PVC Jacket Adhesive:  Compatible with PVC jacket. 

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

a. Dow Corning Corporation; 739, Dow Silicone. 

b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive. 

c. P.I.C. Plastics, Inc.; Welding Adhesive. 

d. Speedline Corporation; Polyco VP Adhesive. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 

MIL-PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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B. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below-ambient services. 

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

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-30. 

b. Eagle Bridges - Marathon Industries; 501. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-35. 

d. Mon-Eco Industries, Inc.; 55-10. 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm (0.03 metric perm) at 35-mil (0.9-

mm) dry film thickness. 

3. Service Temperature Range:  0 to 180 deg F (Minus 18 to plus 82 deg C). 

4. Solids Content:  ASTM D 1644, 44 percent by volume and 62 percent by weight. 

5. Color:  White. 

2.5 LAGGING ADHESIVES 

A. Description:  Comply with MIL-A-3316C, Class I, Grade A, and shall be compatible with 

insulation materials, jackets, and substrates. 

1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

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

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-50 AHV2. 

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-36. 

c. Vimasco Corporation; 713 and 714. 

3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-

resistant lagging cloths over pipe insulation. 

4. Service Temperature Range:  0 to plus 180 deg F (Minus 18 to plus 82 deg C). 

5. Color:  White. 

2.6 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When 

factory-applied jackets are indicated, comply with the following: 

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 

complying with ASTM C 1136, Type I. 

2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C 1136, Type I. 

3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 

complying with ASTM C 1136, Type II. 
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2.7 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 

complying with ASTM C 1136. 

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

a. ABI, Ideal Tape Division; 428 AWF ASJ. 

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836. 

c. Compac Corporation; 104 and 105. 

d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 

2. Width:  3 inches. 

3. Thickness:  11.5 mils. 

4. Adhesion:  90 ounces force/inch in width. 

5. Elongation:  2 percent. 

6. Tensile Strength:  40 lbf/inch in width. 

7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

2.8 SECUREMENTS 

A. Bands: 

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

a. ITW Insulation Systems; Gerrard Strapping and Seals. 

b. RPR Products, Inc.; Insul-Mate Strapping and Seals. 

2. Stainless Steel:  ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015 

inch thick, 1/2 inch wide with wing seal. 

B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel. 

C. Wire:  0.062-inch soft-annealed, stainless steel. 

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

following: 

a. C & F Wire. 

2.9 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers: 

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

following: 

a. Insul-Tect Products Co.; a subsidiary of MVG Molded Products. 

b. McGuire Manufacturing. 

c. Plumberex. 

d. Truebro; a brand of IPS Corporation. 

e. Zurn Industries, LLC; Tubular Brass Plumbing Products Operation. 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

PLUMBING PIPING INSULATION 220719 - 7 

 

2. Description:  Manufactured plastic wraps for covering plumbing fixture hot- and cold-

water supplies and trap and drain piping.  Comply with Americans with Disabilities Act 

(ADA) requirements. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 

and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 

2. Verify that surfaces to be insulated are clean and dry. 

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

3.2 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 

adversely affect insulation application. 

B. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 

stainless-steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 

free of voids throughout the length of piping including fittings, valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 

for each item of pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install 

accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 

dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 

adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 
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J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 

supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 

2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure.  Taper 

and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 

insulation inserts with adhesive or sealing compound recommended by insulation 

material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 

jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 

and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 

2. Cover circumferential joints with 3-inch wide strips, of same material as insulation 

jacket.  Secure strips with adhesive and outward clinching staples along both edges of 

strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with 

longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  

Staple laps with outward clinching staples along edge at 2 inches o.c. 

a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's written 

instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 

ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 

thickness. 

N. Finish installation with systems at operating conditions.  Repair joint separations and cracking 

due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged areas.  

Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar 

to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Testing agency labels and stamps. 

2. Nameplates and data plates. 

3. Cleanouts. 
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3.4 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more 

specific requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 

continuous thermal and vapor-retarder integrity unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation.  

3. Insulate tee fittings with preformed fitting insulation. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 

material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe 

insulation by not less than two times the thickness of pipe insulation, or one pipe 

diameter, whichever is thicker.  For valves, insulate up to and including the bonnets, 

valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular surfaces with 

insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 

material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 

insulation by not less than two times the thickness of pipe insulation, or one pipe 

diameter, whichever is thicker.  Fill joints, seams, and irregular surfaces with insulating 

cement.  Insulate strainers so strainer basket flange or plug can be easily removed and 

replaced without damaging the insulation and jacket.  Provide a removable reusable 

insulation cover.  For below-ambient services, provide a design that maintains vapor 

barrier. 

6. Insulate unions using a section of oversized preformed pipe insulation.  Overlap 

adjoining pipe insulation by not less than two times the thickness of pipe insulation, or 

one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 

mastic.  Install vapor-barrier mastic for below-ambient services and a breather mastic for 

above-ambient services.  Reinforce the mastic with fabric-reinforcing mesh.  Trowel the 

mastic to a smooth and well-shaped contour. 

8. Install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  

Terminate ends with PVC end caps.  Tape PVC covers to adjoining insulation facing 

using PVC tape. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 

test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape 

insulation at these connections by tapering it to and around the connection with insulating 

cement and finish with finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated.  Installation shall conform to the 

following: 

1. Make removable flange and union insulation from sectional pipe insulation of same 

thickness as that on adjoining pipe.  Install same insulation jacket as adjoining pipe 

insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend insulation 

from flanges or union long at least two times the insulation thickness over adjacent pipe 

insulation on each side of flange or union.  Secure flange cover in place with stainless-

steel or aluminum bands.  Select band material compatible with insulation and jacket. 
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3. Construct removable valve insulation covers in same manner as for flanges, except divide 

the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting of 

mitered blocks wired to stainless-steel fabric.  Secure this wire frame, with its attached 

insulation, to flanges with tie wire.  Extend insulation at least 2 inches (50 mm) over 

adjacent pipe insulation on each side of valve.  Fill space between flange or union cover 

and pipe insulation with insulating cement.  Finish cover assembly with insulating 

cement applied in two coats.  After first coat is dry, apply and trowel second coat to a 

smooth finish. 

E. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when 

available.  Secure according to manufacturer's written instructions. 

2. When preformed sections of insulation are not available, install mitered sections of 

cellular-glass insulation.  Secure insulation materials with wire or bands. 

3.5 FIELD-APPLIED JACKET INSTALLATION 

A. Where PVC jackets are indicated, install with 1-inch (25-mm) overlap at longitudinal seams and 

end joints.  Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the 

finish bead along seam and joint edge. 

3.6 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with paint 

system identified below. 

1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket 

material and finish coat paint.  Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material:  Interior, flat, latex-emulsion size. 

B. Color:  Final color as selected by Architect. Vary first and second coats to allow visual 

inspection of the completed Work. 

3.7 PIPING INSULATION SCHEDULE, GENERAL 

A. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following: 

1. Underground piping. 

2. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.8 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold Water: 

1. All pipe sizes:  Insulation shall be the following: 

a. Mineral Fiber: 1 inch thick with ASJ. 
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B. Domestic Hot Water and Recirculated Hot Water: 

1. All pipe sizes:  Insulation shall be the following: 

a. Mineral Fiber: 1 inch thick with ASJ. 

C. Storm Sewer Piping and Roof Drain Body 

1. Mineral Fiber: 1 inch thick with ASJ. 

2. Mineral Fiber Blanket for roof drain body. 

D. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing 

Fixtures for People with Disabilities: 

1. All Pipe Sizes:  Insulation shall be the following: 

a. Protective Shielding Pipe Covers  

3.9 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Piping: 

1. None. 

B. Pipe fittings: 

1. Preformed PVC fitting covers:  20 mils thick. 

END OF SECTION 220719 
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SECTION 221116 - DOMESTIC WATER 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. Copper tube and fittings. 

2. Ductile-iron pipe and fittings. 

3. Piping joining materials. 

4. Encasement for piping. 

5. Transition fittings. 

6. Dielectric fittings. 

B. Related Requirements: 

1. Section 331000 "Water Utilities" for water-service piping outside the building from 

source to the point where water-service piping enters the building. 

1.3 ACTION SUBMITTALS 

1.4 Product Data:  ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Provide piping schedule indicating type of intended installation and installation location. Refer 

to piping schedule below.  

1.5 INFORMATIONAL SUBMITTALS 

A. System purging and disinfecting activities report. 

B. Field quality-control reports. 

1.6 FIELD CONDITIONS 

A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by 

Owner or others unless permitted under the following conditions: 
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1. Notify Owner no fewer than three working days in advance of proposed interruption of 

water service. 

2. Do not interrupt water service without Owner’s written permission. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 

materials, and joining methods for specific services, service locations, and pipe sizes. 

B. Potable-water piping and components shall comply with NSF 14, NSF 61 and NSF 372. 

2.2 COPPER TUBE AND FITTINGS 

A. Drawn-Temper Copper Tubing:  ASTM B 88, Type L. 

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

following: 

a. Mueller Industries. 

b. Cambridge-Lee Industries. 

c. Cerro Flow Products 

B. Soft Copper Tubing, Annealed Temper:  ASTM B 88, Type K.  

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

following: 

a. Mueller Industries. 

b. Cambridge-Lee Industries. 

c. Cerro Flow Products 

C. Wrought-Copper Fittings:  ASME B16.22. 

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

following: 

a. NIBCO. 

b. Elkhart Products Corporation 

c. Cello Products. 

2. MSS SP-123. 

3. Cast-copper-alloy, hexagonal-stock body. 

4. Ball-and-socket, metal-to-metal seating surfaces. 

5. Solder-joint or threaded ends. 

6. Cast-Copper, Solder-Joint Fittings:  ASME B16.18, pressure fittings. 

7. Wrought-Copper, Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure 

fittings. 
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8. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends. 

2.3 DUCTILE-IRON PIPE AND FITTINGS 

A. Mechanical-Joint, Ductile-Iron Pipe: 

1. AWWA C151/A21.51, with mechanical-joint bell and plain spigot end. 

2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber 

gaskets, and steel bolts. 

B. Standard-Pattern, Mechanical-Joint Fittings: 

1. AWWA C110/A21.10, ductile or gray iron. 

2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber 

gaskets, and steel bolts. 

C. Compact-Pattern, Mechanical-Joint Fittings: 

1. AWWA C153/A21.53, ductile iron. 

2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber 

gaskets, and steel bolts. 

D. Plain-End, Ductile-Iron Pipe: AWWA C151/A21.51. 

2.4 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: 

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch (3.2 mm) thick or ASME B16.21, 

nonmetallic and asbestos free unless otherwise indicated. 

2. Full-face or ring type unless otherwise indicated. 

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated. 

C. Solder Filler Metals: ASTM B32, lead-free alloys. 

D. Flux: ASTM B813, water flushable. 

2.5 ENCASEMENT FOR PIPING 

A. Standard: ASTM A674 or AWWA C105/A21.5. 

B. Form: Sheet or tube. 

C. Color: Black. 
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2.6 DIELECTRIC FITTINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials with separating 

nonconductive insulating material.  Include end connections compatible with pipes to be joined. 

B. Dielectric Unions: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide a 

comparable product by one of the following: 

a. Matco-Norca. 

b. McDonald, A. Y. Mfg. Co. 

c. Watts; a division of Watts Water Technologies, Inc. 

d. Wilkins; a Zurn company. 

2. Standard:  ASSE 1079. 

3. Pressure Rating:  125 psig minimum at 180 deg F. 

4. End Connections:  Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Nipples: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide a 

comparable product by one of the following: 

a. Elster Perfection Corporation. 

b. Grinnell Mechanical Products; Tyco Fire Products LP. 

c. Matco-Norca. 

d. Precision Plumbing Products, Inc. 

e. Victaulic Company. 

2. Standard:  IAPMO PS 66. 

3. Electroplated steel nipple complying with ASTM F 1545. 

4. Pressure Rating and Temperature:  300 psig at 225 deg F. 

5. End Connections:  Male threaded. 

6. Lining:  Inert and noncorrosive, propylene. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Comply with requirements in Section 312000 "Earth Moving” site work for excavating, 

trenching, and backfilling. 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic 

water piping.  Indicated locations and arrangements are used to size pipe and calculate friction 
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loss, expansion, and other design considerations.  Install piping as indicated unless deviations to 

layout are approved on coordination drawings. 

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook." 

C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 

and AWWA M41. 

D. Install underground ductile-iron pipe in PE encasement according to ASTM A674 or 

AWWA C105/A21.5. 

E. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve inside 

the building at each domestic water-service entrance.  Comply with requirements for drain 

valves and strainers in Section 221119 "Domestic Water Piping Specialties." 

F. Install shutoff valve immediately upstream of each dielectric fitting. 

G. Install domestic water piping level and plumb. 

H. Rough-in domestic water piping for water-meter installation according to utility company's 

requirements. 

I. Install piping concealed from view and protected from physical contact by building occupants 

unless otherwise indicated and except in equipment rooms and service areas. 

J. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 

otherwise. 

K. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 

coordinate with other services occupying that space. 

L. Install piping to permit valve servicing. 

M. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher 

than the system pressure rating used in applications below unless otherwise indicated. 

N. Install piping free of sags and bends. 

O. Install fittings for changes in direction and branch connections. 

P. Install unions in copper tubing at final connection to each piece of equipment, machine, and 

specialty. 

Q. Install thermometers on inlet and outlet piping from each water heater. 

R. Install escutcheons for piping penetrations of walls, and ceilings. 

3.3 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 
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B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 

assembly. 

C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 

threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 

full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 

D. Soldered Joints for Copper Tubing:  Apply ASTM B 813, water-flushable flux to end of tube.  

Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook." 

E. Joints for Dissimilar-Material Piping:  Make joints using adapters compatible with materials of 

both piping systems. 

F. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and 

thickness suitable for domestic water service. Join flanges with gasket and bolts according to 

ASME B31.9. 

3.4 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 and Smaller:  Use dielectric couplings, nipples, or unions. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hanger, support products, and installation in Section 220529 

"Hangers and Supports for Plumbing Piping and Equipment." 

1. Vertical Piping:  MSS Type 8 or 42, clamps. 

2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet (30 m) and Less:  MSS Type 1, adjustable, steel clevis hangers. 

B. Support vertical piping and tubing at base and at each floor. 

C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch. 

D. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 

rod diameters: 

1. NPS 3/4 and Smaller:  60 inches with 3/8-inch rod. 

2. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod. 

3. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 

4. NPS 3 and NPS 4:  10 feet with 1/2-inch rod. 

E. Install supports for vertical copper tubing every 10 feet. 
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3.6 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping adjacent to equipment and machines, allow space for service and 

maintenance. 

C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join 

dissimilar piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect 

to the following: 

1. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not 

smaller than sizes of water heater connections. 

2. Plumbing Fixtures:  Cold- and hot-water-supply piping in sizes indicated, but not smaller 

than that required by plumbing code. 

3. Equipment:  Cold- and hot-water-supply piping as indicated, but not smaller than 

equipment connections.  Provide shutoff valve and union for each connection.  

3.7 IDENTIFICATION 

A. Identify system components.  Comply with requirements for identification materials and 

installation in Section 220553 "Identification for Plumbing Piping and Equipment." 

3.8 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Piping Inspections: 

a. Do not enclose, cover, or put piping into operation until it has been inspected and 

approved by authorities having jurisdiction. 

b. During installation, notify authorities having jurisdiction at least two days before 

inspection must be made.  Perform tests specified below in presence of authorities 

having jurisdiction: 

1) Roughing-in Inspection:  Arrange for inspection of piping before concealing 

or closing in after roughing in and before setting fixtures. 

2) Final Inspection:  Arrange for authorities having jurisdiction to observe tests 

specified in "Piping Tests" Subparagraph below and to ensure compliance 

with requirements. 

c. Reinspection:  If authorities having jurisdiction find that piping will not pass tests 

or inspections, make required corrections and arrange for reinspection. 

d. Reports:  Prepare inspection reports and have them signed by authorities having 

jurisdiction. 
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2. Piping Tests: 

a. Fill domestic water piping.  Check components to determine that they are not air 

bound and that piping is full of water. 

b. Test for leaks and defects in new piping and parts of existing piping that have been 

altered, extended, or repaired.  If testing is performed in segments, submit a 

separate report for each test, complete with diagram of portion of piping tested. 

c. Leave new, altered, extended, or replaced domestic water piping uncovered and 

unconcealed until it has been tested and approved.  Expose work that was covered 

or concealed before it was tested. 

d. Cap and subject piping to static water pressure of 50 psig above operating pressure, 

without exceeding pressure rating of piping system materials.  Isolate test source 

and allow it to stand for four hours.  Leaks and loss in test pressure constitute 

defects that must be repaired. 

e. Repair leaks and defects with new materials, and retest piping or portion thereof 

until satisfactory results are obtained. 

f. Prepare reports for tests and for corrective action required. 

B. Domestic water piping will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.9 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Close drain valves, hydrants, and hose bibbs. 

2. Open shutoff valves to fully open position. 

3. Open throttling valves to proper setting. 

4. Remove plugs used during testing of piping and for temporary sealing of piping during 

installation. 

5. Remove and clean strainer screens.  Close drain valves and replace drain plugs. 

6. Remove filter cartridges from housings and verify that cartridges are as specified for 

application where used and are clean and ready for use. 

7. Check plumbing specialties and verify proper settings, adjustments, and operation. 

3.10 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or 

repaired before using. 

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if 

methods are not prescribed, use procedures described in either AWWA C651 or 

AWWA C652 or follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at 

outlets. 

b. Fill and isolate system according to either of the following: 
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1) Fill system or part thereof with water/chlorine solution with at least 50 ppm 

chlorine.  Isolate with valves and allow to stand for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at least 

200 ppm of chlorine.  Isolate and allow to stand for three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming from 

system after the standing time. 

d. Repeat procedures if biological examination shows contamination. 

e. Submit water samples in sterile bottles to third party testing lab. Then provide 

report to authorities having jurisdiction for approval. 

B. Prepare and submit reports of purging and disinfecting activities.  Include copies of water-

sample approvals from authorities having jurisdiction. 

C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses. 

3.11 PIPING SCHEDULE 

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used 

in applications below unless otherwise indicated. 

B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated. 

C. Under-building-slab, domestic water, piping, NPS 4 and smaller, be the following: 

1. Mechanical-joint, ductile-iron pipe; standard pattern, mechanical-joint fittings; and 

mechanical joints. 

D. Aboveground domestic water piping, NPS 4 and smaller, shall be the following: 

1. Hard copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and 

soldered joints. 

END OF SECTION 221116 
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES 

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. Vacuum breakers. 

2. Backflow preventers. 

3. Water pressure-reducing valves. 

4. Balancing valves. 

5. Water mixing valves. 

6. Water-hammer arresters. 

7. Trap Seal Protection Device 

B. Related Requirements: 

1. Section 221116 "Domestic Water Piping".  

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  For domestic water piping specialties. 

1. Include diagrams for power, signal, and control wiring. 

C. Provide valve and hydronic specialties schedule indicating type of intended installation and 

installation location. Refer to schedule below.  

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For domestic water piping specialties to include in 

emergency, operation, and maintenance manuals. 
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PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES 

A. Potable-water piping and components shall comply with NSF 61 and NSF 14. 

2.2 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise 

indicated. 

2.3 VACUUM BREAKERS 

A. Hose-Connection Vacuum Breakers: 

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

following: 

a. MIFAB, Inc. 

b. Prier Products, Inc. 

c. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 

d. Woodford Manufacturing Company; a division of WCM Industries, Inc. 

e. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

2. Standard:  ASSE 1011. 

3. Body:  Bronze, nonremovable, with manual drain. 

4. Outlet Connection:  Garden-hose threaded complying with ASME B1.20.7. 

5. Finish:  Chrome plated. 

2.4 BACKFLOW PREVENTERS 

A. Reduced-Pressure-Principle Backflow Preventers: 

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

following: 

a. Conbraco Industries, Inc. 

b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 

c. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

2. Standard:  ASSE 1013. 

3. Operation:  Continuous-pressure applications. 

4. Pressure Loss:  12 psig maximum, through middle third of flow range. 

5. Size:  As shown on drawings 

6. Body:  Bronze  

7. End Connections:  Threaded and Flanged. 

8. Configuration:  Designed for horizontal, straight-through flow. 

9. Accessories: 
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a. Valves:  Ball type with threaded ends on inlet and outlet. 

b. Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer connection. 

2.5 WATER PRESSURE REDUCING VALVES 

A. Water Regulators 

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

following: 

a. Conbraco Industries, Inc. 

b. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 

c. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

 

2. Standard: ASSE 1003. 

3. Pressure Rating: Initial working pressure of 150 psig. 

4. Design Inlet Pressure: 140 psig. 

5. Design Outlet Pressure Setting: 65 psig 

2.6 TEMPERATURE-ACTUATED, WATER MIXING VALVES 

A. Individual-Fixture, Water Tempering Valves: 

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

following: 

a. Leonard Valve Company. 

b. Powers; a division of Watts Water Technologies, Inc. 

c. Watts; a division of Watts Water Technologies, Inc.; Watts Regulator Company. 

d. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products. 

2. Standard:  ASSE 1016, thermostatically controlled, water tempering valve. 

3. Pressure Rating:  125 psig minimum unless otherwise indicated. 

4. Body:  Bronze body with corrosion-resistant interior components. 

5. Temperature Control:  Adjustable. 

6. Inlets and Outlet:  Threaded. 

7. Finish:  Rough or chrome-plated bronze. 

8. Tempered-Water Setting:  105 deg F. 

9. Tempered-Water Design Flow Rate: 0.5-2.0 gpm. 

2.7 WATER-HAMMER ARRESTERS 

A. Water-Hammer Arresters: 

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

following: 

a. MIFAB, Inc. 

b. Precision Plumbing Products, Inc. 

c. Watts Drainage Products. 
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d. Zurn Industries, LLC; Plumbing Products Group; Specification Drainage Products. 

2. Standard:  ASSE 1010 or PDI-WH 201. 

3. Type:  Metal bellows. 

4. Size:  ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F. 

2.8 TRAP SEAL PROTECTION DEVICES 

A. Barrier Type Trap Seal Protection Devices: 

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

following: 

a. ProVent Plumbing Systems Inc. 

b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 

c. Sure Seal Manufacturing 

 

2. Standard:  ASSE 1072-2007. 

3. Body:  ASB Plastic 

4. Diaphragm & Sealing Gasket: Neoprene Rubber   

5. Size:   Based on floor drain size. 

6. Gravity Drain Outlet Connection:  Compression fit sealing gasket 80 durometer. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install backflow preventers in each water supply to mechanical equipment and systems and to 

other equipment and water systems that may be sources of contamination. Comply with 

authorities having jurisdiction. 

1. Locate backflow preventers in same room as connected equipment or system. 

2. Do not install bypass piping around backflow preventers. 

B. Install water pressure regulators with inlet and outlet shutoff valves. Install pressure gages on 

inlet and outlet. 

C. Install balancing valves in locations where they can easily be adjusted. 

D. Install Y-pattern strainers for water on supply side of each pump and where shown on drawings. 

E. Provide water-hammer arresters in water piping according to PDI-WH 201. 

F. Install water hammer arrestors on water piping at flush valve fixtures, pre-rinse spray faucets, 

washing machines and any quick closing valves. 
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3.2 CONNECTIONS 

A. Comply with requirements for ground equipment in Section 260526 "Grounding and Bonding 

for Electrical Systems." 

3.3 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or 

sign on or near each of the following: 

1. Reduced-pressure-principle backflow preventers. 

2. Water pressure-reducing valves. 

3. Non-potable Water Hose stations. 

B. Distinguish among multiple units, inform operator of operational requirements, indicate safety 

and emergency precautions, and warn of hazards and improper operations, in addition to 

identifying unit.  Nameplates and signs are specified in Section 220553 "Identification for 

Plumbing Piping and Equipment." 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test each backflow preventer and pressure vacuum breaker according to authorities 

having jurisdiction and the device's reference standard. 

B. Domestic water piping specialties will be considered defective if they do not pass tests and 

inspections. 

C. Prepare test and inspection reports. 

3.5 ADJUSTING 

A. Set field-adjustable pressure set points of water pressure-reducing valves. 

B. Set field-adjustable flow set points of balancing valves. 

C. Set field-adjustable temperature set points of temperature-actuated, water mixing valves. 

END OF SECTION 221119 
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SECTION 221316 - SANITARY WASTE AND VENT 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, tube, and fittings. 

2. Specialty pipe fittings. 

3. Encasement for underground metal piping. 

1.3 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum working 

pressure unless otherwise indicated: 

1. Soil, Waste, and Vent Piping:  10-foot head of water. 

1.4 ACTION SUBMITTALS 

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

B. Shop Drawings:  For sovent drainage system.  Include plans, elevations, sections, and details. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," for 

plastic piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent 

piping and "NSF-sewer" for plastic sewer piping. 
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PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 

materials, and joining methods for specific services, service locations, and pipe sizes. 

2.2 COPPER TUBE AND FITTINGS 

A. Copper DWV Tube:  ASTM B 306, drainage tube, drawn temper. 

B. Copper Drainage Fittings:  ASME B16.23, cast copper or ASME B16.29, wrought copper, 

solder-joint fittings. 

C. Solder:  ASTM B 32, lead free with ASTM B 813, water-flushable flux. 

2.3 PVC PIPE AND FITTINGS 

A. Solid-Wall PVC Pipe:  ASTM D 2665, drain, waste, and vent. 

B. PVC Socket Fittings:  ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns 

and to fit Schedule 40 pipe. 

C. Adhesive Primer:  ASTM F 656. 

1. Adhesive primer shall have a VOC content of 550 g/L or less when calculated according 

to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive primer shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

D. Solvent Cement:  ASTM D 2564. 

1. PVC solvent cement shall have a VOC content of 510 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Solvent cement shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.4 PVDF Drainage Pipe and Fittings:  ASTM F 1673, Schedule 40, pipe and drainage-pattern 

fittings.  Include fittings with fusion- and/or mechanical-joint ends. 

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

following: 

a. Orion Fittings, Inc.; a division of Watts Water Technologies, Inc. 

b. Watts Industries (Canada) Inc. 
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c. Zurn Plumbing Products Group; Chemical Drainage Systems. 

2.5 SPECIALTY PIPE FITTINGS 

A. Transition Couplings: 

1. General Requirements:  Fitting or device for joining piping with small differences in 

OD's or of different materials.  Include end connections same size as and compatible with 

pipes to be joined. 

2. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping 

system fitting. 

3. Shielded, Nonpressure Transition Couplings: 

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

of the following: 

1) Cascade Waterworks Mfg. Co. 

2) Mission Rubber Company; a division of MCP Industries, Inc. 

b. Standard:  ASTM C 1460. 

c. Description:  Elastomeric or rubber sleeve with full-length, corrosion-resistant 

outer shield and corrosion-resistant-metal tension band and tightening mechanism 

on each end. 

B. Dielectric Fittings: 

1. General Requirements:  Assembly of copper alloy and ferrous materials with separating 

nonconductive insulating material.  Include end connections compatible with pipes to be 

joined. 

2. Dielectric-Flange Insulating Kits: 

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

of the following: 

1) Advance Products & Systems, Inc. 

2) Calpico, Inc. 

3) Central Plastics Company. 

4) Pipeline Seal and Insulator, Inc. 

b. Description: 

1) Nonconducting materials for field assembly of companion flanges. 

2) Pressure Rating:  150 psig. 

3) Gasket:  Neoprene or phenolic. 

4) Bolt Sleeves:  Phenolic or polyethylene. 

5) Washers:  Phenolic with steel backing washers. 
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3. Dielectric Nipples: 

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

of the following: 

1) Elster Perfection. 

2) Grinnell Mechanical Products. 

3) Matco-Norca, Inc. 

4) Precision Plumbing Products, Inc. 

5) Victaulic Company. 

b. Description: 

1) Standard:  IAPMO PS 66 

2) Electroplated steel nipple. 

3) Pressure Rating:  300 psig at 225 deg F. 

4) End Connections:  Male threaded or grooved. 

5) Lining:  Inert and noncorrosive, propylene. 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 

and service areas. 

B. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 

otherwise. 

C. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

D. Install piping to permit valve servicing. 

E. Install piping at indicated slopes. 

F. Install piping free of sags and bends. 

G. Install fittings for changes in direction and branch connections. 

H. Install piping to allow application of insulation. 

I. Make changes in direction for soil and waste drainage and vent piping using appropriate 

branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used 

on vertical stacks if change in direction of flow is from horizontal to vertical.  Use long-turn, 

double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or side by side 

with common drain pipe.  Straight tees, elbows, and crosses may be used on vent lines.  Do not 

change direction of flow more than 90 degrees.  Use proper size of standard increasers and 
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reducers if pipes of different sizes are connected.  Reducing size of drainage piping in direction 

of flow is prohibited. 

J. Lay buried building drainage piping beginning at low point of each system.  Install true to 

grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping 

upstream.  Install required gaskets according to manufacturer's written instructions for use of 

lubricants, cements, and other installation requirements.  Maintain swab in piping and pull past 

each joint as completed. 

K. Install soil and waste drainage and vent piping at the following minimum slopes unless 

otherwise indicated: 

1. Building Sanitary Drain:  2 percent downward in direction of flow for piping NPS 2-1/2 

and smaller; 1 percent downward in direction of flow for piping NPS 3 and larger. 

L. Install aboveground copper tubing according to CDA's "Copper Tube Handbook." 

M. Install underground PVC piping according to ASTM D 2321. 

N. Install engineered soil and waste drainage and vent piping systems as follows: 

1. Combination Waste and Vent:  Comply with standards of authorities having jurisdiction. 

2. Sovent Drainage System:  Comply with ASSE 1043 and sovent fitting manufacturer's 

written installation instructions. 

O. Plumbing Specialties: 

 

1. Install cleanouts at grade and extend to where building sanitary drains connect to building 

sanitary sewers in sanitary drainage gravity-flow piping.  Comply with requirements for 

cleanouts specified in Section 221319 "Sanitary Waste Piping Specialties." 

2. Install drains in sanitary drainage gravity-flow piping.  Comply with requirements for 

drains specified in Section 221319 "Sanitary Waste Piping Specialties." 

P. Do not enclose, cover, or put piping into operation until it is inspected and approved by 

authorities having jurisdiction. 

Q. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 

for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping." 

R. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 

requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for 

Plumbing Piping." 

S. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 

requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping." 

3.2 JOINT CONSTRUCTION 

A. Join copper tube and fittings with soldered joints according to ASTM B 828.  Use 

ASTM B 813, water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder. 
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B. Plastic, Nonpressure-Piping, Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe 

and fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 

cements. 

2. PVC Piping:  Join according to ASTM D 2855 and ASTM D 2665 Appendixes. 

C. Plastic-Piping Electrofusion Joints:  Make polyolefin drainage-piping joints according to 

ASTM F 1290. 

3.3 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 

1. Install transition couplings at joints of piping with small differences in OD's. 

2. In Drainage Piping:  Shielded, nonpressure transition couplings. 

B. Dielectric Fittings: 

1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

2. Dielectric Fittings for NPS 2 and Smaller:  Use dielectric nipples. 

3. Dielectric Fittings for NPS 2-1/2 to NPS 4:  Use dielectric flange kits or nipples. 

4. Dielectric Fittings for NPS 5 and Larger:  Use dielectric flange kits. 

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hanger and support devices and installation specified in 

Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments. 

2. Install stainless-steel pipe hangers for horizontal piping in corrosive environments. 

3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments. 

4. Install stainless-steel pipe support clamps for vertical piping in corrosive environments. 

5. Vertical Piping:  MSS Type 8 or Type 42, clamps. 

6. Install individual, straight, horizontal piping runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 

b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 

c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls. 

7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  

Support pipe rolls on trapeze. 

8. Base of Vertical Piping:  MSS Type 52, spring hangers. 

B. Support horizontal piping and tubing within 12 inches of each fitting and coupling. 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods. 
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E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 

rod diameters: 

1. NPS 1-1/4:  72 inches with 3/8-inch rod. 

2. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 

3. NPS 2-1/2:  108 inches with 1/2-inch rod. 

4. NPS 3 and NPS 5:  10 feet with 1/2-inch rod. 

5. NPS 6:  10 feet with 5/8-inch rod. 

6. NPS 8:  10 feet with 3/4-inch rod. 

F. Install supports for vertical copper tubing every 10 feet. 

G. Install hangers for PVC piping with the following maximum horizontal spacing and minimum 

rod diameters: 

1. NPS 1-1/2 and NPS 2:  48 inches with 3/8-inch rod. 

2. NPS 3:  48 inches with 1/2-inch rod. 

3. NPS 4 and NPS 5:  48 inches with 5/8-inch rod. 

4. NPS 6 and NPS 8:  48 inches with 3/4-inch rod. 

5. NPS 10 and NPS 12:  48 inches with 7/8-inch rod. 

H. Install supports for vertical PVC piping every 48 inches. 

I. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 

instructions. 

3.5 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join 

dissimilar piping materials. 

C. Connect drainage and vent piping to the following: 

1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than 

required by plumbing code. 

2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, 

but not smaller than required by authorities having jurisdiction. 

3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not 

smaller than required by plumbing code. 

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover 

flush with floor. 

5. Comply with requirements for cleanouts and drains specified in Section 221319 "Sanitary 

Waste Piping Specialties." 

D. Where installing piping adjacent to equipment, allow space for service and maintenance of 

equipment. 
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E. Make connections according to the following unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection 

to each piece of equipment. 

3.6 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping.  Comply with requirements for identification 

specified in Section 220553 "Identification for Plumbing Piping and Equipment." 

3.7 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection 

must be made.  Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in 

after roughing-in and before setting fixtures. 

2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to 

observe tests specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, 

make required corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction 

or, in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been 

altered, extended, or repaired.  If testing is performed in segments, submit separate report 

for each test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent 

piping until it has been tested and approved.  Expose work that was covered or concealed 

before it was tested. 

3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping except outside 

leaders on completion of roughing-in.  Close openings in piping system and fill with 

water to point of overflow, but not less than 10-foot head of water.  From 15 minutes 

before inspection starts to completion of inspection, water level must not drop.  Inspect 

joints for leaks. 

4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps 

filled with water, test connections and prove they are gastight and watertight.  Plug vent-

stack openings on roof and building drains where they leave building.  Introduce air into 

piping system equal to pressure of 1-inch wg.  Use U-tube or manometer inserted in trap 

of water closet to measure this pressure.  Air pressure must remain constant without 

introducing additional air throughout period of inspection.  Inspect plumbing fixture 

connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until 

satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 
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3.8 CLEANING AND PROTECTION 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris 

and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

3.9 PIPING SCHEDULE 

A. Aboveground, soil and waste piping NPS 4 and smaller shall be any of the following (Plenum 

return): 

 

1. Hubless, cast-iron soil pipe and fittings; CISPI, hubless-piping couplings; and coupled 

joints. 

2. Copper DWV tube, copper drainage fittings, and soldered joints. 

3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

B. Aboveground, vent piping NPS 4 and smaller shall be any of the following (Plenum return): 

 

1. Hubless, cast-iron soil pipe and fittings; CISPI, hubless-piping couplings; and coupled 

joints. 

2. Copper DWV tube, copper drainage fittings, and soldered joints. 

a. Option for Vent Piping, NPS 2-1/2 and NPS 3-1/2: Hard copper tube, Type M; 

copper pressure fittings; and soldered joints. 

 

3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

C. Underground, soil, waste, and vent piping NPS 4 and smaller  shall be any of the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 

2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

END OF SECTION 221316 
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SECTION 221319 - SANITARY WASTE PIPING SPECIALTIES 

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. Cleanouts. 

2. Floor drains. 

3. Flashing materials. 

1.3 DEFINITIONS 

A. ABS:  Acrylonitrile-butadiene-styrene plastic. 

B. FRP:  Fiberglass-reinforced plastic. 

C. HDPE:  High-density polyethylene plastic. 

D. PE:  Polyethylene plastic. 

E. PP:  Polypropylene plastic. 

F. PVC:  Polyvinyl chloride plastic. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, operating 

characteristics, and accessories. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For drainage piping specialties to include in emergency, 

operation, and maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 

agency. 
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B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary 

piping specialty components. 

1.7 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 

reinforcement, and formwork requirements are specified in Section 033000 "Cast-in-Place 

Concrete." 

B. Coordinate size and location of roof penetrations. 

PART 2 - PRODUCTS 

2.1 CLEANOUTS 

A. Exposed Metal Cleanouts: 

1. ASME A112.36.2M, Cast-Iron Cleanouts: 

 

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

of the following: 

1) Josam Company. 

2) MIFAB, Inc. 

3) Smith, Jay R. Mfg. Co. 

4) Tyler Pipe. 

5) Watts Drainage Products. 

6) Zurn Plumbing Products Group. 

2. Refer to schedule on drawing. 

2.2 FLOOR DRAINS 

A. Cast-Iron Floor Drains: 

 

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

following: 

a. Commercial Enameling Co. 

b. Josam Company; Josam Div. 

c. MIFAB, Inc. 

d. Prier Products, Inc. 

e. Smith, Jay R. Mfg. Co. 

f. Tyler Pipe; Wade Div. 

g. Watts Drainage Products. 
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h. Zurn Plumbing Products Group;  

2. Refer to schedule on drawing. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install cleanouts in aboveground piping and building drain piping according to the following, 

unless otherwise indicated: 

1. Size same as drainage piping up to NPS 4.  Use NPS 4 for larger drainage piping unless 

larger cleanout is indicated. 

2. Locate at each change in direction of piping greater than 45 degrees. 

3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for 

larger piping. 

4. Locate at base of each vertical soil and waste stack. 

B. For floor cleanouts for piping below floors or otherwise shown, install cleanout deck plates with 

top flush with finished floor. 

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types 

indicated, with frame and cover flush with finished wall. 

D. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with 

finished floor, unless otherwise indicated. 

1. Position floor drains for easy access and maintenance. 

2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.  

Set with grates depressed according to the following drainage area radii: 

a. Radius, 30 Inches or Less:  Equivalent to 1 percent slope, but not less than 1/4-inch 

total depression. 

b. Radius, 30 to 60 Inches:  Equivalent to 1 percent slope. 

c. Radius, 60 Inches or Larger:  Equivalent to 1 percent slope, but not greater than 1-

inch total depression. 

3. Install floor-drain flashing collar or flange so no leakage occurs between drain and 

adjoining flooring.  Maintain integrity of waterproof membranes where penetrated. 

4. Install individual traps for floor drains connected to sanitary building drain, unless 

otherwise indicated. 

E. Install floor-drain, trap-seal device on inlet to floor drains. 

F. Install wood-blocking reinforcement for wall-mounting-type specialties. 

G. Install traps on plumbing specialty drain outlets.  
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3.2 CONNECTIONS 

A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping 

installation requirements.  Drawings indicate general arrangement of piping, fittings, and 

specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 

3.3 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest 

until no leaks exist. 

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

3.4 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 

to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION 221319 
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SECTION 221413 - FACILITY STORM 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, tube, and fittings. 

2. Specialty pipe fittings. 

3. Encasement for underground metal piping. 

1.3 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum working 

pressure unless otherwise indicated: 

1. Storm Drainage Piping:  10-foot head of water. 

1.4 ACTION SUBMITTALS 

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

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

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 days in advance of proposed interruption of storm-

drainage service. 

2. Do not proceed with interruption of storm-drainage service without Owner's written 

permission. 
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PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 

materials, and joining methods for specific services, service locations, and pipe sizes. 

2.2 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 74, Service classes. 

B. Gaskets:  ASTM C 564, rubber. 

2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 

B. CISPI, Hubless-Piping Couplings: 

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

following: 

a. ANACO-Husky. 

b. Fernco Inc. 

c. MIFAB, Inc. 

d. Mission Rubber Company; a division of MCP Industries, Inc. 

e. Tyler Pipe. 

2. Standards:  ASTM C 1277 and CISPI 310. 

3. Description:  Stainless-steel corrugated shield with stainless-steel bands and tightening 

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

2.4 SPECIALTY PIPE FITTINGS 

A. Transition Couplings: 

1. General Requirements:  Fitting or device for joining piping with small differences in 

OD's or of different materials.  Include end connections same size as and compatible with 

pipes to be joined. 

2. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified-piping-

system fitting. 

3. Shielded, Nonpressure Transition Couplings: 

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

of the following: 

1) Cascade Waterworks Mfg. Co. 
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2) Mission Rubber Company; a division of MCP Industries, Inc. 

b. Standard:  ASTM C 1460. 

c. Description:  Elastomeric or rubber sleeve with full-length, corrosion-resistant 

outer shield and corrosion-resistant-metal tension band and tightening mechanism 

on each end. 

4. Pressure Transition Couplings: 

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

of the following: 

1) Cascade Waterworks Mfg. Co. 

2) Dresser, Inc. 

3) EBAA Iron, Inc. 

4) Ford Meter Box Company, Inc. (The) 

5) JCM Industries, Inc. 

6) Romac Industries, Inc. 

7) Smith-Blair, Inc.; a Sensus company. 

8) Viking Johnson; c/o Mueller Co. 

b. Standard:  AWWA C219. 

c. Description:  Metal, sleeve-type couplings same size as, with pressure rating at 

least equal to and ends compatible with, pipes to be joined. 

d. Center-Sleeve Material:  Ductile iron. 

e. Gasket Material:  Natural or synthetic rubber. 

f. Metal Component Finish:  Corrosion-resistant coating or material. 

2.5 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 

systems.  Indicated locations and arrangements were used to size pipe and calculate friction 

loss, expansion, pump sizing, and other design considerations.  Install piping as indicated unless 

deviations from layout are approved on coordination drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 

and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 

otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping at indicated slopes. 

F. Install piping free of sags and bends. 

G. Install fittings for changes in direction and branch connections. 
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H. Install piping to allow application of insulation. 

I. Make changes in direction for storm drainage piping using appropriate branches, bends, and 

long-sweep bends.  Do not change direction of flow more than 90 degrees.  Use proper size of 

standard increasers and reducers if pipes of different sizes are connected.  Reducing size of 

drainage piping in direction of flow is prohibited. 

J. Lay buried building storm drainage piping beginning at low point of each system.  Install true to 

grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping 

upstream.  Install required gaskets according to manufacturer's written instructions for use of 

lubricants, cements, and other installation requirements.  Maintain swab in piping and pull past 

each joint as completed. 

K. Install storm drainage piping at the following minimum slopes unless otherwise indicated: 

1. Building Storm Drain:  2 percent downward in direction of flow for piping NPS 2-1/2 

and smaller; 1 percent downward in direction of flow for piping NPS 3 and larger. 

L. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 

Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

M. Plumbing Specialties: 

 

1. Install cleanouts at grade and extend to where building storm drains connect to building 

storm sewers in storm drainage gravity-flow piping.  Install cleanout fitting with closure 

plug inside the building in storm drainage force-main piping.  Comply with requirements 

for cleanouts specified in Section 221423 "Storm Drainage Piping Specialties." 

N. Do not enclose, cover, or put piping into operation until it is inspected and approved by 

authorities having jurisdiction. 

O. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 

for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping." 

P. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 

requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for 

Plumbing Piping." 

Q. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 

requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping." 

2.6 JOINT CONSTRUCTION 

A. Hub-and-Spigot, Cast-Iron Soil Piping Gasketed Joints:  Join according to CISPI's "Cast Iron 

Soil Pipe and Fittings Handbook" for compression joints. 

B. Hubless, Cast-Iron Soil Piping Coupled Joints:  Join according to CISPI 310 and CISPI's "Cast 

Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints. 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

FACILITY STORM DRAINAGE PIPING 221413 - 5 

2.7 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 

1. Install transition couplings at joints of piping with small differences in OD's. 

2. In Drainage Piping:  Shielded, nonpressure transition couplings. 

3. In Aboveground Force-Main Piping:  Fitting-type transition couplings. 

4. In Underground Force-Main Piping: 

a. NPS 1-1/2 and Smaller:  Fitting-type transition couplings. 

b. NPS 2 and Larger:  Pressure transition couplings. 

B. Dielectric Fittings: 

1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

2. Dielectric Fittings for NPS 2 and Smaller:  Use dielectric nipples. 

3. Dielectric Fittings for NPS 2-1/2 to NPS 4:  Use dielectric flange kits or nipples. 

4. Dielectric Fittings for NPS 5 and Larger:  Use dielectric flange kits. 

2.8 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration 

and Seismic Controls for Plumbing Piping and Equipment." 

B. Comply with requirements for pipe hanger and support devices and installation specified in 

Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments. 

2. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments. 

3. Vertical Piping:  MSS Type 8 or Type 42, clamps. 

4. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 

b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 

c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls. 

5. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  

Support pipe rolls on trapeze. 

6. Base of Vertical Piping:  MSS Type 52, spring hangers. 

C. Support horizontal piping and tubing within 12 inches of each fitting and coupling. 

D. Support vertical piping and tubing at base and at each floor. 

E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods. 

F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 

minimum rod diameters: 

1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod. 

2. NPS 3:  60 inches with 1/2-inch rod. 
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3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod. 

4. NPS 6 and NPS 8:  60 inches with 3/4-inch rod. 

G. Install supports for vertical cast-iron soil piping every 15 feet. 

2.9 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect storm drainage piping to roof drains and storm drainage specialties. 

1. Install test tees (wall cleanouts) in conductors near floor, and floor cleanouts with cover 

flush with floor. 

2. Comply with requirements for cleanouts and drains specified in Section 221423 "Storm 

Drainage Piping Specialties." 

2.10 IDENTIFICATION 

A. Identify exposed storm drainage piping.  Comply with requirements for identification specified 

in Section 220553 "Identification for Plumbing Piping and Equipment." 

2.11 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection 

must be made.  Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in 

after roughing-in. 

2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to 

observe tests specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, 

make required corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test storm drainage piping according to procedures of authorities having jurisdiction or, in 

absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been 

altered, extended, or repaired.  If testing is performed in segments, submit separate report 

for each test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced storm drainage 

piping until it has been tested and approved.  Expose work that was covered or concealed 

before it was tested. 

3. Test Procedure:  Test storm drainage piping on completion of roughing-in.  Close 

openings in piping system and fill with water to point of overflow, but not less than 10-
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foot head of water.  From 15 minutes before inspection starts until completion of 

inspection, water level must not drop.  Inspect joints for leaks. 

4. Repair leaks and defects with new materials and retest piping, or portion thereof, until 

satisfactory results are obtained. 

5. Prepare reports for tests and required corrective action. 

2.12 CLEANING 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris 

and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

2.13 PIPING SCHEDULE 

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated. 

B. Aboveground storm drainage piping NPS 6 and smaller shall be any of the following: 

 

1. Hubless, cast-iron soil pipe and fittings; CISPI, hubless-piping couplings; and coupled 

joints. 

2. Copper DWV tube, copper drainage fittings, and soldered joints. 

3. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings. 

C. Underground storm drainage piping NPS 6 and smaller shall be the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 

2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

D. Underground, storm drainage piping NPS 8 and larger shall be the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 

2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

3. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

END OF SECTION 221413 
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SECTION 221423 - STORM DRAINAGE PIPING SPECIALTIES 

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. Roof drains. 

2. Miscellaneous storm drainage piping specialties. 

3. Cleanouts. 

4. Flashing materials. 

1.3 ACTION SUBMITTALS 

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

1.4 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 

agency. 

PART 2 - PRODUCTS 

2.1 METAL ROOF DRAINS 

A. Cast-Iron, General-Purpose Roof Drains: 

 

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

following: 

a. Mea-Josam Company. 

b. Josam 

c. Watts Water Technologies, Inc. 

d. Zurn Plumbing Products Group; Specification Drainage Operation. 

e. MIFAB 

2. Refer to schedule on drawing. 
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2.2 CLEANOUTS 

A. Floor Cleanouts: 

 

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

following: 

a. Mea-Josam Company. 

b. MIFAB 

c. Josam 

d. Watts Water Technologies, Inc. 

e. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Refer to schedule on drawing. 

B. Test Tees: 

 

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

following: 

a. Mea-Josam Company. 

b. MIFAB, Inc. 

c. Josam 

d. Watts Water Technologies, Inc. 

e. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.36.2M and ASTM A 74, ASTM A 888, or CISPI 301, for 

cleanout test tees. 

3. Size:  Same as connected drainage piping. 

4. Body Material:  Hub-and-spigot, cast-iron soil-pipe T-branch or hubless, cast-iron soil-

pipe test tee as required to match connected piping. 

5. Closure Plug:  Countersunk or raised head, brass. 

6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 

C. Wall Cleanouts: 

 

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

following: 

a. Mea-Josam Company. 

b. MIFAB, Inc. 

c. Josam 

d. Watts Water Technologies, Inc. 

e. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.36.2M, for cleanouts.  Include wall access. 

3. Size:  Same as connected drainage piping. 

4. Body Material:  As required to match connected piping. 

5. Closure:  Countersunk or raised-head, drilled-and-threaded, brass or cast-iron plug. 

6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 

7. Wall Access:  Round, deep, chrome-plated bronze cover plate with screw. 
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8. Wall Access:  Round wall-installation frame and cover. 

2.3 FLASHING MATERIALS 

A. Copper Sheet:  ASTM B 152/B 152M,12 oz./sq. ft.. 

B. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-

inch minimum thickness unless otherwise indicated.  Include G90 hot-dip galvanized, mill-

phosphatized finish for painting if indicated. 

C. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum 

thickness. 

D. Fasteners:  Metal compatible with material and substrate being fastened. 

E. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units 

required for installation; matching or compatible with material being installed. 

F. Solder:  ASTM B 32, lead-free alloy. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install roof drains at low points of roof areas according to roof membrane manufacturer's 

written installation instructions. 

1. Install flashing collar or flange of roof drain to prevent leakage between drain and 

adjoining roofing.  Maintain integrity of waterproof membranes where penetrated. 

2. Position roof drains for easy access and maintenance. 

B. Install cleanouts in aboveground piping and building drain piping according to the following 

instructions unless otherwise indicated: 

1. Use cleanouts the same size as drainage piping up to NPS 4.  Use NPS 4 for larger 

drainage piping unless larger cleanout is indicated. 

2. Locate cleanouts at each change in direction of piping greater than 45 degrees. 

3. Locate cleanouts at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 

feet for larger piping. 

4. Locate cleanouts at base of each vertical soil and waste stack. 

C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 

finished floor. 

D. For cleanouts located in concealed piping, install cleanout wall access covers, of types 

indicated, with frame and cover flush with finished wall. 

E. Install test tees in vertical conductors and near floor. 

F. Install wall cleanouts in vertical conductors.  Install access door in wall if indicated. 
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G. Install sleeve flashing device with each conductor passing through floors with waterproof 

membrane. 

3.2 CONNECTIONS 

A. Comply with requirements for piping specified in Section 221413 "Facility Storm Drainage 

Piping." Drawings indicate general arrangement of piping, fittings, and specialties. 

3.3 FLASHING INSTALLATION 

A. Fabricate flashing from single piece of metal unless large pans, sumps, or other drainage shapes 

are required.  Join flashing according to the following if required: 

1. Lead Sheets:  Burn joints of 6.0-lb/sq. ft. lead sheets, 0.0938-inch thickness or thicker.  

Solder joints of 4.0-lb/sq. ft. lead sheets, 0.0625-inch thickness or thinner. 

2. Copper Sheets:  Solder joints of copper sheets. 

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors 

and roofs with waterproof membrane. 

1. Pipe Flashing:  Sleeve type, matching the pipe size, with a minimum length of 10 inches 

and with skirt or flange extending at least 8 inches around pipe. 

2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 8 inches around sleeve. 

3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 8 inches 

around specialty. 

C. Set flashing on floors and roofs in solid coating of bituminous cement. 

D. Secure flashing into sleeve and specialty clamping ring or device. 

E. Fabricate and install flashing and pans, sumps, and other drainage shapes. 

3.4 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 

to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION 
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SECTION 223300 - ELECTRIC, DOMESTIC-WATER 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. Section Includes: 

1. Commercial, electric, storage, domestic-water heaters. 

2. Domestic-water heater accessories. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type and size of domestic-water heater indicated. Include rated 

capacities, operating characteristics, electrical characteristics, and furnished specialties and 

accessories. 

B. Shop Drawings: 

1. Wiring Diagrams: For power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of commercial, electric, domestic-water heater, from 

manufacturer. 

B. Domestic-Water Heater Labeling: Certified and labeled by testing agency acceptable to 

authorities having jurisdiction. 

C. Source quality-control reports. 

D. Field quality-control reports. 

E. Warranty: Sample of special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For electric, domestic-water heaters to include in emergency, 

operation, and maintenance manuals. 
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1.6 QUALITY ASSURANCE 

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. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1. 

C. ASME Compliance: Where ASME-code construction is indicated, fabricate and label 

commercial, domestic-water heater storage tanks to comply with ASME Boiler and Pressure 

Vessel Code: Section VIII, Division 1. 

D. NSF Compliance: Fabricate and label equipment components that will be in contact with 

potable water to comply with NSF 61 Annex G, "Drinking Water System Components - Health 

Effects." 

1.7 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

1.8 WARRANTY 

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

replace components of electric, domestic-water heaters that fail in materials or workmanship 

within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including storage tank and supports. 

b. Faulty operation of controls. 

c. Deterioration of metals, metal finishes, and other materials beyond normal use. 

2. Warranty Periods: From date of Substantial Completion. 

a. Commercial, Electric, Storage, Domestic-Water Heaters: 

1) Storage Tank: Three years. 

2) Controls and Other Components: Three years. 

 

b. Compression Tanks: Five years. 

PART 2 - PRODUCTS 

2.1 COMMERCIAL, ELECTRIC, DOMESTIC-WATER HEATERS 

A. Commercial, Electric, Storage, Domestic-Water Heaters: 

 

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

following but are not limited to, the following]: 
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a. American Water Heaters. 

b. Bradford White Corporation. 

c. Lochinvar Corporation. 

d. Smith, A. O. Water Products Co.; a division of A. O. Smith Corporation. 

e. State Industries. 

 

2. Standard: UL 1453. 

3. Storage-Tank Construction: ASME-code, steel vertical arrangement. 

a. Tappings: Factory fabricated of materials compatible with tank and piping 

connections. Attach tappings to tank before testing. 

1) NPS 2 (DN 50) and Smaller: Threaded ends according to ASME B1.20.1. 

b. Pressure Rating: 150 psig. 

c. Interior Finish: Comply with NSF 61 Annex G barrier materials for potable-water 

tank linings, including extending lining material into tappings. 

4. Factory-Installed Storage-Tank Appurtenances: 

a. Anode Rod: Replaceable magnesium. 

b. Drain Valve: Corrosion-resistant metal complying with ASSE 1005. 

c. Insulation: Comply with ASHRAE/IESNA 90.1. 

d. Jacket: Steel with enameled finish. 

e. Heating Elements: Electric, screw-in or bolt-on immersion type arranged in 

multiples of three. 

f. Temperature Control: Adjustable thermostat. 

g. Safety Controls: High-temperature-limit and low-water cutoff devices or systems. 

h. Relief Valves: ASME rated and stamped for combination temperature-and-

pressure relief valves. Include one or more relief valves with total relieving 

capacity at least as great as heat input, and include pressure setting less than 

domestic-water heater working-pressure rating. Select one relief valve with sensing 

element that extends into storage tank. 

5. Special Requirements: NSF 5 construction. 

B. Capacity and Characteristics: 

1. Refer to schedule on drawing. 

2.2 DOMESTIC-WATER HEATER ACCESSORIES 

A. Domestic-Water Compression Tanks: 

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

following but are not limited to, the following: 

a. American Water Heaters. 

b. Bradford White Corporation. 

c. Lochinvar Corporation. 
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d. Smith, A. O. Water Products Co.; a division of A. O. Smith Corporation. 

e. State Industries. 

 

2. Description: Steel pressure-rated tank constructed with welded joints and factory-

installed butyl-rubber diaphragm. Include air precharge to minimum system-operating 

pressure at tank. 

3. Construction: 

a. Tappings: Factory-fabricated steel, welded to tank before testing and labeling. 

Include ASME B1.20.1 pipe thread. 

b. Interior Finish: Comply with NSF 61 Annex G barrier materials for potable-water 

tank linings, including extending finish into and through tank fittings and outlets. 

c. Air-Charging Valve: Factory installed. 

4. Capacity and Characteristics: 

a. Refer to schedule on drawing. 

B. Piping-Type Heat Traps: Field-fabricated piping arrangement according to 

ASHRAE/IESNA 90.1 or ASHRAE 90.2. 

C. Heat-Trap Fittings: ASHRAE 90.2. 

D. Combination Temperature-and-Pressure Relief Valves: ASME rated and stamped. Include 

relieving capacity at least as great as heat input, and include pressure setting less than domestic-

water heater working-pressure rating. Select relief valves with sensing element that extends into 

storage tank. 

E. Pressure Relief Valves: ASME rated and stamped. Include pressure setting less than domestic-

water heater working-pressure rating. 

F. Vacuum Relief Valves: ANSI Z21.22/CSA 4.4. 

G. Shock Absorbers: ASSE 1010 or PDI-WH 201, Size A water hammer arrester. 

H. Domestic-Water Heater Stands: Manufacturer's factory-fabricated steel stand for floor 

mounting, capable of supporting domestic-water heater and water. Include dimension that will 

support bottom of domestic-water heater a minimum of 18 inches above the floor. 

I. Domestic-Water Heater Mounting Brackets: Manufacturer's factory-fabricated steel bracket for 

wall mounting, capable of supporting domestic-water heater and water. 

2.3 SOURCE QUALITY CONTROL 

A. Factory Tests: Test and inspect domestic-water heaters specified to be ASME-code 

construction, according to ASME Boiler and Pressure Vessel Code. 

B. Hydrostatically test domestic-water heaters to minimum of one and one-half times pressure 

rating before shipment. 
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C. Electric, domestic-water heaters will be considered defective if they do not pass tests and 

inspections. Comply with requirements in Section 014000 "Quality Requirements" for retesting 

and reinspecting requirements. 

D. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 DOMESTIC-WATER HEATER INSTALLATION 

A. Commercial, Electric, Domestic-Water Heater Mounting: Install commercial, electric, 

domestic-water heaters on concrete base. Comply with requirements for concrete bases 

specified in Section 033000 "Cast-in-Place Concrete." 

1. Exception: Omit concrete bases for commercial, electric, domestic-water heaters if 

installation on stand, bracket, suspended platform, or directly on floor is indicated. 

2. Maintain manufacturer's recommended clearances. 

3. Arrange units so controls and devices that require servicing are accessible. 

4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 

install dowel rods on 18-inch centers around the full perimeter of concrete base. 

5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 

base and anchor into structural concrete floor. 

6. Place and secure anchorage devices. Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 

7. Install anchor bolts to elevations required for proper attachment to supported equipment. 

8. Anchor domestic-water heaters to substrate. 

B. Install electric, domestic-water heaters level and plumb, according to layout drawings, original 

design, and referenced standards. Maintain manufacturer's recommended clearances. Arrange 

units so controls and devices needing service are accessible. 

1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters and on 

domestic-hot-water outlet piping. Comply with requirements for shutoff valves specified 

in Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly 

Valves for Plumbing Piping," and Section 220523.15 "Gate Valves for Plumbing Piping." 

C. Install combination temperature-and-pressure relief valves in top portion of storage tanks. Use 

relief valves with sensing elements that extend into tanks. Extend commercial-water-heater 

relief-valve outlet, with drain piping same as domestic-water piping in continuous downward 

pitch, and discharge by positive air gap onto closest floor drain. 

D. Install thermometers on outlet piping of electric, domestic-water heaters. Comply with 

requirements for thermometers specified in Section 220519 "Meters and Gages for Plumbing 

Piping." 

E. Install piping-type heat traps on inlet and outlet piping of electric, domestic-water heater storage 

tanks without integral or fitting-type heat traps. 

F. Fill electric, domestic-water heaters with water. 
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G. Charge domestic-water compression tanks with air. 

3.2 CONNECTIONS 

A. Comply with requirements for piping specified in Section 221116 "Domestic Water Piping." 

Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Where installing piping adjacent to electric, domestic-water heaters, allow space for service and 

maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters. 

3.3 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification specified in 

Section 220553 "Identification for Plumbing Piping and Equipment." 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 

to assist in testing. 

2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 

until no leaks exist. 

3. Operational Test: After electrical circuitry has been energized, start units to confirm 

proper operation. 

4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

B. Electric, domestic-water heaters will be considered defective if they do not pass tests and 

inspections. Comply with requirements in Section 014000 "Quality Requirements" for retesting 

and reinspecting requirements. 

C. Prepare test and inspection reports. 

END OF SECTION 223300 
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SECTION 224000 - PLUMBING FIXTURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section includes the following conventional plumbing fixtures and related components: 

1. Faucets for lavatories, showers, and sinks. 

2. Flushometers. 

3. Toilet seats. 

4. Protective shielding guards. 

5. Fixture supports. 

6. Water closets. 

7. Urinals. 

8. Lavatories. 

9. Service sinks. 

10. Pressure Water Coolers with Bottle Filling Station 

B. Related Sections include the following: 

1. Division 22 Section 221119 "Domestic Water Piping Specialties" for backflow 

preventers, floor drains, and specialty fixtures not included in this Section. 

1.3 DEFINITIONS 

A. ABS:  Acrylonitrile-butadiene-styrene plastic. 

B. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by people with 

disabilities. 

C. Cast Polymer:  Cast-filled-polymer-plastic material.  This material includes cultured-marble and 

solid-surface materials. 

D. Cultured Marble:  Cast-filled-polymer-plastic material with surface coating. 

E. Fitting:  Device that controls the flow of water into or out of the plumbing fixture.  Fittings 

specified in this Section include supplies and stops, faucets and spouts, shower heads and tub 

spouts, drains and tailpieces, and traps and waste pipes.  Piping and general-duty valves are 

included where indicated. 

F. FRP:  Fiberglass-reinforced plastic. 
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G. PMMA:  Polymethyl methacrylate (acrylic) plastic. 

H. PVC:  Polyvinyl chloride plastic. 

I. Solid Surface:  Nonporous, homogeneous, cast-polymer-plastic material with heat-, impact-, 

scratch-, and stain-resistance qualities. 

1.4 SUBMITTALS 

A. Product Data:  For each type of plumbing fixture indicated.  Include selected fixture and trim, 

fittings, accessories, appliances, appurtenances, equipment, and supports.  Indicate materials 

and finishes, dimensions, construction details, and flow-control rates. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Operation and Maintenance Data:  For plumbing fixtures to include in emergency, operation, 

and maintenance manuals. 

D. Warranty:  Special warranty specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain plumbing fixtures, faucets, and other components of each category 

through one source from a single manufacturer. 

1. Exception:  If fixtures, faucets, or other components are not available from a single 

manufacturer, obtain similar products from other manufacturers specified for that 

category. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

C. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable 

Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public 

Law 101-336, "Americans with Disabilities Act"; for plumbing fixtures for people with 

disabilities. 

D. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy Policy 

Act," about water flow and consumption rates for plumbing fixtures. 

E. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," 

for fixture materials that will be in contact with potable water. 

F. Select combinations of fixtures and trim, faucets, fittings, and other components that are 

compatible. 

G. Comply with the following applicable standards and other requirements specified for plumbing 

fixtures: 
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1. Enameled, Cast-Iron Fixtures:  ASME A112.19.1M. 

2. Solid-Surface-Material Lavatories and Sinks:  ANSI/ICPA SS-1. 

3. Stainless-Steel Commercial, Handwash Sinks:  NSF 2 construction. 

4. Stainless-Steel Residential Sinks:  ASME A112.19.3. 

5. Vitreous-China Fixtures:  ASME A112.19.2M. 

6. Water-Closet, Flush Valve, Tank Trim:  ASME A112.19.5. 

7. Water-Closet, Flushometer Tank Trim:  ASSE 1037. 

H. Comply with the following applicable standards and other requirements specified for lavatory 

and sink faucets: 

1. Backflow Protection Devices for Faucets with Side Spray:  ASME A112.18.3M. 

2. Backflow Protection Devices for Faucets with Hose-Thread Outlet:  ASME A112.18.3M. 

3. Diverter Valves for Faucets with Hose Spray:  ASSE 1025. 

4. Faucets:  ASME A112.18.1. 

5. Hose-Connection Vacuum Breakers:  ASSE 1011. 

6. Hose-Coupling Threads:  ASME B1.20.7. 

7. Integral, Atmospheric Vacuum Breakers:  ASSE 1001. 

8. NSF Potable-Water Materials:  NSF 61. 

9. Pipe Threads:  ASME B1.20.1. 

10. Sensor-Actuated Faucets and Electrical Devices:  UL 1951. 

11. Supply Fittings:  ASME A112.18.1. 

12. Brass Waste Fittings:  ASME A112.18.2. 

I. Comply with the following applicable standards and other requirements specified for 

miscellaneous fittings: 

1. Atmospheric Vacuum Breakers:  ASSE 1001. 

2. Brass and Copper Supplies:  ASME A112.18.1. 

3. Dishwasher Air-Gap Fittings:  ASSE 1021. 

4. Manual-Operation Flushometers:  ASSE 1037. 

5. Plastic Tubular Fittings:  ASTM F 409. 

6. Brass Waste Fittings:  ASME A112.18.2. 

7. Sensor-Operation Flushometers:  ASSE 1037 and UL 1951. 

J. Comply with the following applicable standards and other requirements specified for 

miscellaneous components: 

1. Flexible Water Connectors:  ASME A112.18.6. 

2. Floor Drains:  ASME A112.6.3. 

3. Hose-Coupling Threads:  ASME B1.20.7. 

4. Off-Floor Fixture Supports:  ASME A112.6.1M. 

5. Pipe Threads:  ASME B1.20.1. 

6. Plastic Shower Receptors:  ANSI Z124.2. 

7. Plastic Toilet Seats:  ANSI Z124.5. 

8. Supply and Drain Protective Shielding Guards:  ICC A117.1. 
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PART 2 - PRODUCTS 

2.1 LAVATORY FAUCETS 

A. Lavatory Faucets: 

1. 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 Standard 

b. Sloan Valve Company. 

c. Zurn Plumbing Products Group; Commercial Brass Operation. 

 

2. Refer to schedule on drawing. 

 

2.2 SERVICE SINK FAUCETS 

A. Sink Faucets: 

1. 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 Standard Companies, Inc. 

b. Chicago Faucets. 

c. Speakman Company. 

d. T & S Brass and Bronze Works, Inc. 

 

2. See schedule on drawing. 

2.3 FLUSHOMETERS 

A. Flushometers: 

1. 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 Standard 

b. Sloan Valve Company. 

c. Zurn Plumbing Products Group; Commercial Brass Operation. 

2. Description:  Hard wired Powered Sensor Operated Flushometer for urinal and water-

closet-type fixture.  Include brass body with corrosion-resistant internal components, 

control stop with check valve, vacuum breaker, copper or brass tubing, and polished 

chrome-plated finish on exposed parts. 

a. See schedule on drawing. 
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2.4 TOILET SEATS 

A. Toilet Seats: 

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: 

3. 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 Standard Companies, Inc. 

b. Bemis Manufacturing Company. 

c. Church Seats. 

d. Eljer. 

e. Kohler Co. 

f. Olsonite Corp. 

4. Description:  Toilet seat for water-closet-type fixture. 

a. Material:  Molded, solid plastic. 

b. Configuration:  Open front without cover. 

c. Size:  Elongated. 

d. Hinge Type:  CK, check. 

e. Class:  Standard commercial. 

f. Color:  White. 

2.5 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers: 

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. Engineered Brass Co. 

b. McGuire Manufacturing Co., Inc. 

c. Plumberex Specialty Products Inc. 

d. TRUEBRO, Inc. 

e. Zurn Plumbing Products Group; Tubular Brass Plumbing Products Operation. 

3. Description:  Manufactured plastic wraps for covering plumbing fixture hot- and cold-

water supplies and trap and drain piping.  Comply with Americans with Disabilities Act 

(ADA) requirements. 
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2.6 FIXTURE SUPPORTS 

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

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

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

following: 

1. MIFAB Manufacturing Inc. 

2. Smith, Jay R. Mfg. Co. 

3. Watts Drainage Products Inc.; a div. of Watts Industries, Inc. 

4. Zurn Plumbing Products Group; Specification Drainage Operation. 

C. Water-Closet Supports: 

1. Description:  Combination carrier designed for [accessible] [standard] mounting height of 

wall-mounting, water-closet-type fixture.  Include single or double, vertical or horizontal, 

hub-and-spigot or hubless waste fitting as required for piping arrangement; faceplates; 

couplings with gaskets; feet; and fixture bolts and hardware matching fixture.  Include 

additional extension coupling, faceplate, and feet for installation in wide pipe space. 

D. Urinal Supports: 

1. Description:  Type I, urinal carrier with fixture support plates and coupling with seal and 

fixture bolts and hardware matching fixture for wall-mounting, urinal-type fixture.  

Include steel uprights with feet. 

2. Accessible-Fixture Support:  Include rectangular steel uprights. 

E. Lavatory Supports: 

1. Description:  Type I, lavatory carrier with exposed arms and tie rods for wall-mounting, 

lavatory-type fixture.  Include steel uprights with feet. 

2. Accessible-Fixture Support:  Include rectangular steel uprights. 

2.7 WATER CLOSETS 

A. Water Closets: 

1. 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 Standard Companies, Inc. 

b. Eljer. 

c. Kohler Co. 

d. Sloan Valve Company. 

2. See schedule on drawing. 

2.8 URINALS 

A. Urinals: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 

indicated on Drawings or a comparable product by one of the following: 
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a. American Standard Companies, Inc. 

b. Eljer. 

c. Kohler Co. 

d. Sloan Valve Company. 

 

2. See schedule on drawing.  

2.9 LAVATORIES 

A. Lavatories: 

1. 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 Standard Companies, Inc. 

b. Eljer. 

c. Kohler Co. 

2. See schedule on drawing. 

2.10 SERVICE BASINS 

A. Service Basins: 

1. 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. Crane Plumbing, L.L.C./Fiat Products. 

b. Fiat 

c. Florestone Products Co., Inc. 

d. Stern-Williams Co., Inc. 

e. Mustee, E. L. & Sons, Inc. 

 

2. See schedule on drawing. 

2.11 PRESSURE WATER COOLER WITH BOTTLE FILLING STATION 

1. 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. Elkay Manufacturing Co. 

b. Halsey Taylor. 

c. Oasis 

 

2. Refer to schedule on drawing. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify 

actual locations of piping connections before plumbing fixture installation. 

B. Examine cabinets, counters, floors, and walls for suitable conditions where fixtures will be 

installed. 

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

3.2 INSTALLATION 

A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' 

written instructions. 

B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures. 

1. Use carrier supports with waste fitting and seal for back-outlet fixtures. 

2. Use carrier supports without waste fitting for fixtures with tubular waste piping. 

3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures. 

C. Install floor-mounting fixtures on closet flanges or other attachments to piping or building 

substrate. 

D. Install wall-mounting fixtures with tubular waste piping attached to supports. 

E. Install counter-mounting fixtures in and attached to casework. 

F. Install fixtures level and plumb according to roughing-in drawings. 

G. Install water-supply piping with stop on each supply to each fixture to be connected to water 

distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  

Install stops in locations where they can be easily reached for operation. 

1. Exception:  Use ball, gate, or globe valves if supply stops are not specified with fixture.  

Valves are specified in Division 22 Section "General-Duty Valves for Plumbing Piping." 

H. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to 

sanitary drainage system. 

I. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage 

system. 

J. Install flushometer valves for accessible water closets and urinals with handle mounted on wide 

side of compartment.  Install other actuators in locations that are easy for people with 

disabilities to reach. 

K. Install toilet seats on water closets. 
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L. Install shower flow-control fittings with specified maximum flow rates in shower arms. 

M. Install traps on fixture outlets. 

1. Exception:  Omit trap on fixtures with integral traps. 

2. Exception:  Omit trap on indirect wastes, unless otherwise indicated. 

N. Install chrome plated escutcheons at piping wall ceiling penetrations in exposed, finished 

locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to 

conceal protruding fittings.   

O. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, 

mildew-resistant silicone sealant.  Match sealant color to fixture color.  Sealants are specified in 

Division 07 Section "Joint Sealants." 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 

general arrangement of piping, fittings, and specialties. 

B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent 

piping.  Use size fittings required to match fixtures. 

C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 

Systems." 

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors 

and Cables." 

3.4 FIELD QUALITY CONTROL 

A. Verify that installed plumbing fixtures are categories and types specified for locations where 

installed. 

B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified 

components. 

C. Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and components. 

D. Test installed fixtures after water systems are pressurized for proper operation.  Replace 

malfunctioning fixtures and components, then retest.  Repeat procedure until units operate 

properly. 

E. Install fresh batteries in sensor-operated mechanisms. 

3.5 ADJUSTING 

A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning fixtures, fittings, 

and controls. 
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B. Adjust water pressure at faucets and flushometer valves to produce proper flow and stream. 

C. Replace washers and seals of leaking and dripping faucets and stops. 

D. Install fresh batteries in sensor-operated mechanisms. 

3.6 CLEANING 

A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods 

and materials.  Do the following: 

1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers 

and spouts. 

2. Remove sediment and debris from drains. 

B. After completing installation of exposed, factory-finished fixtures, faucets, and fittings, inspect 

exposed finishes and repair damaged finishes. 

3.7 PROTECTION 

A. Provide protective covering for installed fixtures and fittings. 

B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by 

Owner. 

END OF SECTION 224000 
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SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section includes general requirements for single-phase and polyphase, general-purpose, 

horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 

600 V and installed at equipment manufacturer's factory or shipped separately by equipment 

manufacturer for field installation. 

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

following:  

1. Baldor (Basis of design) 

B. Comply with NEMA MG 1 unless otherwise indicated. 

C. Comply with IEEE 841 for severe-duty motors. 

D. Motors to have three (3) year parts warranty. 

E. Efficiency rating shall appear on nameplate and shall be not less than as follows: 
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F.  

MINIMUM NOMINAL FULL LOAD EFFICIENCY FOR 60 HZ NEMA GENERAL PURPOSE ELECTRIC 

MOTORS (SUBTYPE I) RATED 600 VOLTS OR LESS (RANDOM WOUND) 

 OPEN DRIP-PROOF MOTORS TOTALLY ENCLOSED FAN-COOLED MOTORS 

 2 POLES 4 POLES 6 POLES 2 POLES 4 POLES 6 POLES 

HP 3600 RPM 1800 RPM 1200 RPM 3600 RPM 1800 RPM 1200 RPM 

1 77.0 85.5 82.5 77.0 85.5 82.5 

1.5 84.0 86.5 86.5 84.0 86.5 87.5 

2 85.5 86.5 87.5 85.5 86.5 88.5 

3 85.5 89.5 88.5 86.5 89.5 89.5 

5 86.5 89.5 88.5 88.5 89.5 89.5 

7.5 88.5 91.0 90.2 89.5 91.7 91.0 

10 89.5 91.7 91.7 90.2 91.7 91.0 

15 90.2 93.0 91.7 91.0 92.4 91.7 

20 91.0 93.0 92.4 91.0 93.0 91.7 

25 91.7 93.6 93.0 91.7 93.6 93.0 

30 91.7 94.1 93.6 91.7 93.6 93.0 

40 92.4 94.1 94.1 92.4 94.1 94.1 

50 93.0 94.5 94.1 93.0 94.5 94.1 

60 93.6 95.0 94.5 93.6 95.0 94.5 

75 93.6 95.0 94.5 93.6 95.4 94.5 

100 93.6 95.4 95.0 94.1 95.4 95.0 

125 94.1 95.4 95.0 95.0 95.4 95.0 

150 94.1 95.8 95.4 95.0 95.8 95.8 

200 95.0 95.8 95.4 95.4 96.2 95.8 

250 95.0 95.8 95.4 95.8 96.2 95.8 

300 95.4 95.8 95.4 95.8 96.2 95.8 

350 95.4 95.8 95.4 95.8 96.2 95.8 

400 95.8 95.5 95.8 95.8 96.2 95.8 

450 95.8 96.2 96.2 95.8 96.2 95.8 

500 98.5 96.2 96.2 95.8 96.2 95.8 

       

MINIMUM NOMINAL FULL-LOAD EFFICIENCIES GENERAL PURPOSES ELECTRIC MOTORS (SUBTYPE 

II) AND ALL DESIGN B MOTORS GREATER THAN 200 HP 

 OPEN DRIP-PROOF MOTORS TOTALLY ENCLOSED FAN-COOLED MOTORS 

 2 POLE 4 POLE 6 POLE 8 POLE 2 POLE 4 POLE 6 POLE 8 POLE 

HP 3600 RPM 1800 RPM 1200 RPM 900 RPM 3600 RPM 1800 RPM 1200 RPM 900 RPM 

1 NR 82.5 80.0 74.0 75.5 82.5 80.0 74.0 

1.5 82.5 84.0 84.0 75.5 85.5 84..4 85.5 77.0 
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2 84.0 84.0 85.8 85.5 84.0 84.0 86.5 82.5 

3 84.0 86.5 86.5 86.5 85.5 87.5 87.5 84.0 

5 85.5 87.5 87.5 87.5 87.5 87.5 87.5 84.0 

7.5 87.5 88.5 88.5 88.5 88.5 89.5 89.5 85.5 

10 88.5 89.5 90.2 89.5 89.5 89.5 89.5 88.5 

15 89.5 91.0 90.2 89.5 90.2 91.0 90.2 88.5 

20 90.2 91.0 91.0 90.2 90.2 91.0 90.2 89.5 

25 91.0 91.7 91.7 92.0 91.0 92.4 91.7 89.5 

30 91.0 92.4 92.4 91.0 91.0 92.4 91.7 91.0 

40 91.7 93.0 93.0 91.0 91.7 93.0 93.0 91.0 

50 92.4 93.0 93.0 91.7 92.4 93.0 93.0 91.7 

60 93.0 93.6 93.6 92.4 93.0 93.6 93.6 91.7 

75 93.0 94.1 93.6 93.6 93.0 94.1 93.6 93.0 

100 93.0 94.1 94.1 93.6 93.6 94.5 94.1 93.0 

125 93.6 94.5 94.1 93.6 94.5 94.5 94.1 93.6 

150 93.6 95.0 94.5 93.6 94.5 95.0 95.0 93.6 

200 94.5 95.0 94.5 93.6 95.0 95.0 95.0 94.1 

250 94.5 95.4 95.4 94.5 95.4 95.0 95.0 94.5 

300 95.0 95.4 95.4 NR 95.4 95.4 95.0 NR 

350 95.0 95.4 95.4 NR 95.4 95.4 95.0 NR 

400 95.4 95.4 NR NR 95.4 95.4 NR NR 

450 95.8 95.8 NR NR 95.4 95.4 NR NR 

500 95.8 95.8 NR NR 95.4 95.8 NR NR 

         

MINIMUM AVERAGE FULL LOAD EFFICIENCY POLYPHASE SMALL ELECTRIC MOTORS 

 OPEN MOTORS 

 2 POLES 4 POLES 6 POLES 

HP 3600 RPM 1800 RPM 1200 RPM 

0.25 65.6 69.5 67.5 

0.33 69.5 73.4 71.4 

0.50 73.4 78.2 75.3 

0.75 76.8 81.1 81.7 

1 77.0 83.5 82.5 

1.5 84.0 86.5 83.8 

2 85.5 86.5 N/A 

3 85.5 86.9 N/A 

    

MINIMUM AVERAGE FULL LOAD EFFICIENCY FOR CAPACITOR-START CAPACITOR-RUN AND 

CAPACITOR-START INDUCTION-RUN SMALL ELECTRIC MOTORS 

 OPEN MOTORS 
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 2 POLES 4 POLES 6 POLES 

HP 3600 RPM 1800 RPM 1200 RPM 

0.25 66.6 68.5 62.2 

0.33 70.5 72.4 66.6 

0.50 72.4 76.2 76.2. 

0.75 76.2 81.8 80.2 

1 80.4 82.6 81.1 

1.5 81.5 83.8 N/A 

2 82.9 84.5 N/A 

3 84.1 N/A N/A 

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. 

C. Motor Application: Provide the following enclosure types unless noted: 

 

Environment/Location Motor Enclosure Type 

General Purpose Open drip-proof with cast iron 

frame, TEFC with cast iron frame, 

or encapsulated 

Outdoors, below grade or high humidity TEFC with cast iron frame 

Hazardous Explosion-proof 

Packaged Refrigeration Compressors Hermetic or semi-hermetic 

2.3 POLYPHASE MOTORS 

A. Description:  NEMA MG 1, Design B, medium induction motor. 

B. Efficiency:  Energy efficient, as defined in NEMA MG 1. 

C. Service Factor:  1.15. 

D. Multispeed Motors:  Variable torque. 

1. For motors with 2:1 speed ratio, consequent pole, single winding. 

2. For motors with other than 2:1 speed ratio, separate winding for each speed. 
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E. Multispeed Motors:  Separate winding for each speed. 

F. Rotor:  Random-wound, squirrel cage. 

G. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading. 

H. Temperature Rise:  Match insulation rating. 

I. Insulation:  Class F. 

J. Code Letter Designation: 

1. Motors 15 HP and Larger:  NEMA starting Code F or Code G. 

2. Motors Smaller than 15 HP:  Manufacturer's standard starting characteristic. 

2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS 

A. Motors Used with Reduced-Voltage and Multispeed Controllers:  Match wiring connection 

requirements for controller with required motor leads.  Provide terminals in motor terminal box, 

suited to control method. 

B. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features 

coordinated with and approved by controller manufacturer. 

1. Windings:  Copper magnet wire with moisture-resistant insulation varnish, designed and 

tested to resist transient spikes, high frequencies, and short time rise pulses produced by 

pulse-width modulated inverters. 

2. Energy- and Premium-Efficient Motors:  Class B temperature rise; Class F insulation. 

3. Inverter-Duty Motors:  Class F temperature rise; Class H insulation. 

4. Thermal Protection:  Comply with NEMA MG 1 requirements for thermally protected 

motors. 

C. Severe-Duty Motors:  Comply with IEEE 841, with 1.15 minimum service factor. 

2.5 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. 

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, sleeve bearings suitable for radial and thrust loading. 

D. Motors 1/20 HP and Smaller:  Shaded-pole type. 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 230513 - 6 

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. 

2.6 SHAFT GROUNDING RINGS 

A. Motors for use with Variable Speed Drives: 

1. Shaft Grounding ring on NEMA Premium and inverter duty motors consisting of 

conductive microfibers and grounding path. 

B. Shaft Grounding Kit for Field Installation: 

1. Field applied shaft grounding ring for motors controlled by variable frequency drives 

designed to be installed by the contractor. 

PART 3 - EXECUTION 

3.1 MOTORS 

A. Furnished by the equipment manufacturer and selected and installed for the intended use.  

Motors to be accessible for maintenance and, where applicable, belt adjustment. 

3.2 SHAFT GROUNDING RINGS 

A. Wire Shaft Grounding Kit on motors for use with variable frequency drives: 

1. Ensure shaft grounding kit is installed on motor in accordance with manufacturer’s 
recommendations. 

2. Shaft grounding ring (SGR) is bolted directly to the motor end bracket for installed with 

conductive epoxy to ensure ground connection from the SGR to the motor frame. 

END OF SECTION 230513 
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 

2. Warning signs and labels. 

3. Duct labels. 

4. Stencils. 

5. Above Ceiling Location Indicators. 

1.3 ACTION SUBMITTALS 

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

B. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed 

content for each label. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of 

surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Plastic Labels for Equipment: 

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 

1/8 inch thick, and having predrilled holes for attachment hardware. 

2. Letter Color:  White. 

3. Background Color:  Black. 
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4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

5. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 

6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches and proportionately larger lettering 

for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 

size of principal lettering. 

7. Fasteners:  Stainless-steel rivets or self-tapping screws. 

B. Label Content:  Include equipment's Drawing designation or unique equipment number. 

C. Equipment Label Schedule: Tabulate equipment identification number for each item of 

equipment to be labeled on 8-1/2x11-inch bond paper.  Equipment scheduled shall be included 

in the operation and maintenance data. 

2.2 WARNING SIGNS AND LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 

inch thick, and having predrilled holes for attachment hardware. 

B. Letter Color:  Black. 

C. Background Color:  Yellow. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 

by 3/4 inch. 

F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 

inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 

viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 

lettering. 

G. Fasteners:  Stainless-steel rivets or self-tapping screws. 

H. Label Content:  Include caution and warning information, plus emergency notification 

instructions. 

2.3 STENCILS 

A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; minimum letter 

height of 1-1/4 inches for ducts; and minimum letter height of 3/4 inch for access panel and 

door labels, equipment labels, and similar operational instructions. 

1. Stencil Material:  Aluminum. 

2. Stencil Paint:  Exterior, gloss, acrylic enamel black unless otherwise indicated.  Paint 

may be in pressurized spray-can form. 
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3. Identification Paint:  Exterior, acrylic enamel in colors according to ASME A13.1 unless 

otherwise indicated 

2.4 DUCT LABELS 

A. Self-Adhesive Labels:  Printed plastic with contact-type, permanent-adhesive backing. 

B. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

C. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 

by 3/4 inch 

D. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 

inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 

viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 

lettering. 

E. Duct Label Contents:  Include identification of duct service using same designations or 

abbreviations as used on Drawings, duct size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both 

directions, or as separate unit on each duct label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 

2.5 ABOVE CEILING EQUIPMENT LOCATOR STICKERS 

A. Provide ¾” diameter colored stickers on ceiling at equipment above ceilings as follows: 

1. Fire, Smoke, and Fire/Smoke Dampers – RED 

2. Air Terminal Devices – GREEN 

3. Valves - ORANGE 

B. For lay in ceilings locate stickers at nearest ceiling grid bar.  Do not place sticker(s) on ceiling 

tile. 

C. Provide typewritten chart of Above Ceiling Equipment location with 8-1/2x11 schematic of 

project area indicating location.  Frame and place under clear glass.  Hang in mechanical space 

or other location as designated by the Owner’s Representative and provide a hard copy to the 
Owner’ Representative. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean equipment surfaces of substances that could impair bond of identification devices, 

including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants. 
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3.2 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

C. Coordinate naming convention of all equipment with the Owner and naming convention within 

the temperature control system.  Tags on the contract documents may not accurately tag the 

equipment. 

3.3 DUCT LABEL INSTALLATION  

A. Install self-adhesive labels on uninsulated or lined ducts and stencils on ducts with external 

insulation.  At each identification location, provide a flow direction arrow. 

B. Lettering: 

Duct Function Identification 

Supply Air SA 

Return Air RA 

Exhaust Air EA 

Outside Air OA 

  

  

  

C. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 

50 feet in each space where ducts are exposed or concealed by removable ceiling system. 

3.4 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where 

required. 

END OF SECTION 
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 

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. Balancing Air Systems: 

a. Variable-air-volume systems. 

b. Constant-air-volume systems 

1.3 DEFINITIONS 

A. AABC:  Associated Air Balance Council. 

B. NEBB:  National Environmental Balancing Bureau. 

C. TAB:  Testing, adjusting, and balancing. 

D. TAB Specialist:  An entity engaged to perform TAB Work. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  Within 45 days of Contractor's Notice to Proceed, submit documentation that 

the TAB contractor and this Project's TAB team members meet the qualifications specified in 

"Quality Assurance" Article. 

B. Contract Documents Examination Report:  Within 45 days of Contractor's Notice to Proceed, 

submit the Contract Documents review report as specified in Part 3. 

C. Strategies and Procedures Plan:  Within 60 days of Contractor's Notice to Proceed, submit TAB 

strategies and step-by-step procedures as specified in "Preparation" Article. 

D. Certified TAB reports. 

E. Sample report forms. 

F. Instrument calibration reports, to include the following: 
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1. Instrument type and make. 

2. Serial number. 

3. Application. 

4. Dates of use. 

5. Dates of calibration. 

1.5 QUALITY ASSURANCE 

A. TAB Contractor Qualifications:  Engage a TAB entity currently and for the duration of the project, 

certified by NEBB or AABC. 

1. TAB Field Supervisor:  Employee of the TAB contractor and currently certified by NEBB 

or AABC. 

2. TAB Technician:  Employee of the TAB contractor and individual who is currently 

certified by NEBB or AABC as a TAB technician. 

3. TAB contractor shall maintain NEBB or AABC certification for the duration of the project.  

B. Certify TAB field data reports and perform the following: 

1. Review field data reports to validate accuracy of data and to prepare certified TAB reports. 

2. Certify that the TAB team complied with the approved TAB plan and the procedures 

specified and referenced in this Specification. 

C. TAB Report Forms:  Use standard TAB contractor's forms approved by Engineer. 

D. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, 

Section 5, "Instrumentation." 

E. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air 

Balancing." 

F. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, 

Section 6.7.2.3 - "System Balancing." 

1.6 PROJECT CONDITIONS 

A. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial 

Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's 

operations. 

1.7 COORDINATION 

A. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and times. 

B. Perform TAB after leakage and pressure tests on air and water distribution systems have been 

satisfactorily completed. 
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PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to discover 

conditions in systems' designs that may preclude proper TAB of systems and equipment. 

B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer 

wells, flow-control devices, balancing valves and fittings, and manual volume dampers.  Verify 

that locations of these balancing devices are accessible. 

C. Examine the approved submittals for HVAC systems and equipment. 

D. Examine design data including HVAC system descriptions, statements of design assumptions for 

environmental conditions and systems' output, and statements of philosophies and assumptions 

about HVAC system and equipment controls. 

E. Examine equipment performance data including fan and pump curves. 

1. Relate performance data to Project conditions and requirements, including system effects 

that can create undesired or unpredicted conditions that cause reduced capacities in all or 

part of a system. 

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when 

installed under conditions different from the conditions used to rate equipment 

performance.  To calculate system effects for air systems, use tables and charts found in 

AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct Design."  

Compare results with the design data and installed conditions. 

F. Examine system and equipment installations and verify that field quality-control testing, cleaning, 

and adjusting specified in individual Sections have been performed. 

G. Examine test reports specified in individual system and equipment Sections. 

H. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned and 

tight, and equipment with functioning controls is ready for operation. 

I. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible 

and their controls are connected and functioning. 

J. Examine strainers.  Verify that startup screens are replaced by permanent screens with indicated 

perforations. 

K. Examine automatic balancing valves. Remove balancing valve cartridge and flush clean prior to 

system balance and verification. 

L. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 

M. Examine system pumps to ensure absence of entrained air in the suction piping. 
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N. Examine operating safety interlocks and controls on HVAC equipment. 

O. Report deficiencies discovered before and during performance of TAB procedures.  Observe and 

record system reactions to changes in conditions.  Record default set points if different from 

indicated values. 

3.2 PREPARATION 

A. Prepare a TAB plan that includes strategies and step-by-step procedures. 

B. Complete system-readiness checks and prepare reports.  Verify the following: 

1. Permanent electrical-power wiring is complete. 

2. Hydronic systems are filled, clean, and free of air. 

3. Automatic temperature-control systems are operational. 

4. Equipment and duct access doors are securely closed. 

5. Balance, smoke, and fire dampers are open. 

6. Isolating and balancing valves are open and control valves are operational. 

7. Ceilings are installed in critical areas where air-pattern adjustments are required and access 

to balancing devices is provided. 

8. Windows and doors can be closed so indicated conditions for system operations can be 

met. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures contained 

in NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental 

Systems" in this Section. 

1. Comply with requirements in ASHRAE 62.1-2007, Section 7.2.2, "Air Balancing." 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum 

extent necessary for TAB procedures. 

1. After testing and balancing, patch probe holes in ducts with same material and thickness 

as used to construct ducts. 

2. After testing and balancing, install test ports and duct access doors that comply with 

requirements in Division 23 Section "Air Duct Accessories." 

3. Install and join new insulation that matches removed materials.  Restore insulation, 

coverings, vapor barrier, and finish according to Division 23 Section "HVAC Insulation." 

C. Mark equipment and balancing devices, including damper-control positions, valve position 

indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable, 

permanent identification material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 
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3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and 

recommended testing procedures.  Crosscheck the summation of required outlet volumes with 

required fan volumes. 

B. Prepare schematic diagrams of systems' "as-built" duct layouts. 

C. For variable-air-volume systems, develop a plan to simulate diversity. 

D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements. 

E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air 

dampers through the supply-fan discharge and mixing dampers. 

F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

G. Verify that motor starters are equipped with properly sized thermal protection. 

H. Check dampers for proper position to achieve desired airflow path. 

I. Check for airflow blockages. 

J. Check condensate drains for proper connections and functioning. 

K. Check for proper sealing of air-handling-unit components. 

L. Verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts." 

3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by 

fan manufacturer. Provide sheaves and belts as required to achieve indicated airflows. 

1. Measure total airflow. 

a. Where sufficient space in ducts is unavailable for Pitot-tube traverse measurements, 

measure airflow at terminal outlets and inlets and calculate the total airflow. 

2. Measure fan static pressures as follows to determine actual static pressure: 

a. Measure outlet static pressure as far downstream from the fan as practical and 

upstream from restrictions in ducts such as elbows and transitions. 

b. Measure static pressure directly at the fan outlet or through the flexible connection. 

c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as 

possible, upstream from the flexible connection, and downstream from duct 

restrictions. 

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that 

houses the fan. 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 - 6 

3. Measure static pressure across each component that makes up an air-handling unit, rooftop 

unit, and other air-handling and -treating equipment. 

a. Report the cleanliness status of filters and the time static pressures are measured. 

4. Measure static pressures entering and leaving other devices, such as sound traps, heat-

recovery equipment, and air washers, under final balanced conditions. 

5. Review Record Documents to determine variations in design static pressures versus actual 

static pressures.  Calculate actual system-effect factors.  Recommend adjustments to 

accommodate actual conditions. 

6. Obtain approval from Architect for adjustment of fan speed higher or lower than indicated 

speed.  Comply with requirements in Division 23 Sections for air-handling units for 

adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit 

performance. 

7. Do not make fan-speed adjustments that result in motor overload.  Consult equipment 

manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-motor 

amperage to ensure that no overload will occur.  Measure amperage in full-cooling, full-

heating, economizer, and any other operating mode to determine the maximum required 

brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated 

airflows within specified tolerances. 

1. Measure airflow of submain and branch ducts. 

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube 

traverse measurements, measure airflow at terminal outlets and inlets and calculate 

the total airflow for that zone. 

2. Measure static pressure at a point downstream from the balancing damper, and adjust 

volume dampers until the proper static pressure is achieved. 

3. Remeasure each submain and branch duct after all have been adjusted.  Continue to adjust 

submain and branch ducts to indicated airflows within specified tolerances. 

C. Measure air outlets and inlets without making adjustments. 

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written 

instructions and calculating factors. 

D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of 

indicated values.  Make adjustments using branch volume dampers rather than extractors and the 

dampers at air terminals. 

1. Adjust each outlet in same room or space to within specified tolerances of indicated 

quantities without generating noise levels above the limitations prescribed by the Contract 

Documents. 

2. Adjust patterns of adjustable outlets for proper distribution without drafts. Provide sheaves 

and belts as required to achieve indicated airflows. 
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3.6 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS 

A. Compensating for Diversity:  When the total airflow of all terminal units is more than the 

indicated airflow of the fan, place a selected number of terminal units at a minimum set-point 

airflow with the remainder at maximum-airflow condition until the total airflow of the terminal 

units equals the indicated airflow of the fan.  Select the reduced-airflow terminal units so they are 

distributed evenly among the branch ducts 

B. Pressure-Dependent, Variable-Air-Volume Systems without Diversity:  After the fan systems 

have been adjusted, adjust the variable-air-volume systems as follows: 

1. Balance variable-air-volume systems the same as described for constant-volume air 

systems. 

2. Set terminal units and supply fan at full-airflow condition. 

3. Adjust inlet dampers of each terminal unit to indicated airflow and verify operation of the 

static-pressure controller.  When total airflow is correct, balance the air outlets downstream 

from terminal units the same as described for constant-volume air systems. 

4. Readjust fan airflow for final maximum readings. 

5. Measure operating static pressure at the sensor that controls the supply fan if one is 

installed, and verify operation of the static-pressure controller. 

6. Set supply fan at minimum airflow if minimum airflow is indicated.  Measure static 

pressure to verify that it is being maintained by the controller. 

7. Set terminal units at minimum airflow and adjust controller or regulator to deliver the 

designed minimum airflow.  Check air outlets for a proportional reduction in airflow the 

same as described for constant-volume air systems. 

a. If air outlets are out of balance at minimum airflow, report the condition but leave 

the outlets balanced for maximum airflow. 

8. Measure the return airflow to the fan while operating at maximum return airflow and 

minimum outdoor airflow. 

a. Adjust the fan and balance the return-air ducts and inlets the same as described for 

constant-volume air systems. 

3.7 TOLERANCES 

A. Set HVAC system's air flow rates and water flow rates within the following tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 percent. 

2. Air Outlets and Inlets:  Plus or minus 10 percent. 

3.8 REPORTING 

A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as specified 

in "Examination" Article, prepare a report on the adequacy of design for systems' balancing 

devices.  Recommend changes and additions to systems' balancing devices to facilitate proper 

performance measuring and balancing.  Recommend changes and additions to HVAC systems 

and general construction to allow access for performance measuring and balancing devices. 
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B. Status Reports:  Prepare weekly progress reports to describe completed procedures, procedures 

in progress, and scheduled procedures.  Include a list of deficiencies and problems found in 

systems being tested and balanced.  Prepare a separate report for each system and each building 

floor for systems serving multiple floors. 

3.9 FINAL REPORT 

A. General:  Prepare a certified written report; tabulate and divide the report into separate sections 

for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed by the 

certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 

B. Final Report Contents:  In addition to certified field-report data, include the following: 

1. Pump curves. 

2. Fan curves. 

3. Manufacturers' test data. 

4. Field test reports prepared by system and equipment installers. 

5. Other information relative to equipment performance; do not include Shop Drawings and 

product data. 

C. General Report Data:  In addition to form titles and entries, include the following data: 

1. Title page. 

2. Name and address of the TAB contractor. 

3. Project name. 

4. Project location. 

5. Architect's name and address. 

6. Engineer's name and address. 

7. Contractor's name and address. 

8. Report date. 

9. Signature of TAB supervisor who certifies the report. 

10. Table of Contents with the total number of pages defined for each section of the report.  

Number each page in the report. 

11. Summary of contents including the following: 

a. Indicated versus final performance. 

b. Notable characteristics of systems. 

c. Description of system operation sequence if it varies from the Contract Documents. 

12. Nomenclature sheets for each item of equipment. 

13. Data for terminal units, including manufacturer's name, type, size, and fittings. 

14. Notes to explain why certain final data in the body of reports vary from indicated values. 

15. Test conditions for fans and pump performance forms including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 

b. Conditions of filters. 

c. Cooling coil, wet- and dry-bulb conditions. 
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d. Face and bypass damper settings at coils. 

e. Fan drive settings including settings and percentage of maximum pitch diameter. 

f. Inlet vane settings for variable-air-volume systems. 

g. Settings for supply-air, static-pressure controller. 

h. Other system operating conditions that affect performance. 

D. Air-Handling-Unit Test Reports:  For air-handling units with coils, include the following: 

1. Unit Data: 

a. Unit identification. 

b. Location. 

c. Make and type. 

d. Model number and unit size. 

e. Manufacturer's serial number. 

f. Unit arrangement and class. 

g. Discharge arrangement. 

h. Sheave make, size in inches, and bore. 

i. Center-to-center dimensions of sheave, and amount of adjustments in inches. 

j. Number, make, and size of belts. 

k. Number, type, and size of filters. 

2. Motor Data: 

a. Motor make, and frame type and size. 

b. Horsepower and rpm. 

c. Volts, phase, and hertz. 

d. Full-load amperage and service factor. 

e. Sheave make, size in inches, and bore. 

f. Center-to-center dimensions of sheave, and amount of adjustments in inches. 

3. Test Data (Indicated and Actual Values): 

a. Total air flow rate in cfm. 

b. Total system static pressure in inches wg. 

c. Fan rpm. 

d. Discharge static pressure in inches wg. 

e. Filter static-pressure differential in inches wg. 

f. Coil static-pressure differential in inches wg. 

g. Outdoor airflow in cfm  

h. Return airflow in cfm  

i. Relief airflow in cfm 

j. Outdoor-air damper position. 

k. Return-air damper position. 

l. Relief-air damper position. 

 

4. Plate heat exchanger test report 

a. Exhaust entering and leaving air temperature in deg F 

b. Outside air and supply entering and leaving air temperature in deg F 

c. Face and bypass damper position 
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E. Apparatus-Coil Test Reports: 

1. Coil Data: 

a. System identification. 

b. Location. 

c. Coil type. 

d. Number of rows. 

e. Fin spacing in fins per inch o.c. 

f. Make and model number. 

g. Face area in sq. ft.. 

h. Tube size in NPS. 

i. Tube and fin materials. 

j. Circuiting arrangement. 

2. Test Data (Indicated and Actual Values): 

a. Air flow rate in cfm. 

b. Average face velocity in fpm. 

c. Air pressure drop in inches wg. 

d. Outdoor-air, wet- and dry-bulb temperatures in deg F. 

e. Entering-air, wet- and dry-bulb temperatures in deg F. 

f. Leaving-air, wet- and dry-bulb temperatures in deg F. 

g. Water flow rate in gpm. 

h. Water pressure differential in feet of head or psig. 

i. Entering-water temperature in deg F. 

j. Leaving-water temperature in deg F. 

k. Refrigerant expansion valve and refrigerant types. 

l. Refrigerant suction pressure in psig. 

m. Refrigerant suction temperature in deg F. 

F. Fan Test Reports:  For supply, return, and exhaust fans, include the following: 

1. Fan Data: 

a. System identification. 

b. Location. 

c. Make and type. 

d. Model number and size. 

e. Manufacturer's serial number. 

f. Arrangement and class. 

g. Sheave make, size in inches, and bore. 

h. Center-to-center dimensions of sheave, and amount of adjustments in inches. 

2. Motor Data: 

a. Motor make, and frame type and size. 

b. Horsepower and rpm. 

c. Volts, phase, and hertz. 
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d. Full-load amperage and service factor. 

e. Sheave make, size in inches (mm), and bore. 

f. Center-to-center dimensions of sheave, and amount of adjustments in inches (mm). 

g. Number, make, and size of belts. 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm (L/s). 

b. Total system static pressure in inches wg. 

c. Fan rpm. 

d. Discharge static pressure in inches wg. 

e. Suction static pressure in inches wg. 

G. Round and Rectangular Duct Traverse Reports:  Include a diagram with a grid representing the 

duct cross-section and record the following: 

1. Report Data: 

a. System and air-handling-unit number. 

b. Location and zone. 

c. Traverse air temperature in deg F. 

d. Duct static pressure in inches wg. 

e. Duct size in inches. 

f. Duct area in sq. ft.. 

g. Indicated air flow rate in cfm. 

h. Indicated velocity in fpm. 

i. Actual air flow rate in cfm. 

j. Actual average velocity in fpm. 

H. Air-Terminal-Device Reports: 

1. Unit Data: 

a. System and air-handling unit identification. 

b. Location and zone. 

c. Apparatus used for test. 

d. Area served. 

e. Make. 

f. Number from system diagram. 

g. Type and model number. 

h. Size. 

2. Test Data (Indicated and Actual Values): 

a. Air flow rate in cfm. 

b. Air velocity in fpm. 

c. Preliminary air flow rate as needed in cfm. 

d. Preliminary velocity as needed in fpm. 

e. Final air flow rate in cfm. 

f. Final velocity in fpm. 

g. Space temperature in deg F. 
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I. System-Coil Reports:  For reheat coils and water coils of terminal units, include the following: 

1. Unit Data: 

a. System and air-handling-unit identification. 

b. Location and zone. 

c. Room or riser served. 

d. Coil make and size. 

e. Flowmeter type. 

2. Test Data (Indicated and Actual Values): 

a. Air flow rate in cfm. 

b. Entering-water temperature in deg F. 

c. Leaving-water temperature in deg F. 

d. Water pressure drop in feet of head or psi. 

e. Entering-air temperature in deg F. 

f. Leaving-air temperature in deg f. 

J. Instrument Calibration Reports: 

1. Report Data: 

a. Instrument type and make. 

b. Serial number. 

c. Application. 

d. Dates of use. 

e. Dates of calibration. 

3.10 INSPECTIONS 

A. Initial Inspection: 

1. After testing and balancing are complete, operate each system and randomly check 

measurements to verify that the system is operating according to the final test and balance 

readings documented in the final report. 

2. Check the following for each system: 

a. Measure airflow of at least 10 percent of air outlets. 

b. Measure water flow of at least 5 percent of terminals. 

c. Measure room temperature at each thermostat/temperature sensor.  Compare the 

reading to the set point. 

d. Verify that balancing devices are marked with final balance position. 

e. Note deviations from the Contract Documents in the final report. 

B. Final Inspection: 

1. After initial inspection is complete and documentation by random checks verifies that 

testing and balancing are complete and accurately documented in the final report, request 

that a final inspection be made by Architect. 
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2. The TAB contractor's test and balance engineer shall conduct the inspection in the presence 

of Architect. 

3. Architect shall randomly select measurements, documented in the final report, to be 

rechecked.  Rechecking shall be limited to either 10 percent of the total measurements 

recorded or the extent of measurements that can be accomplished in a normal 8-hour 

business day. 

4. If rechecks yield measurements that differ from the measurements documented in the final 

report by more than the tolerances allowed, the measurements shall be noted as "FAILED." 

5. If the number of "FAILED" measurements is greater than 10 percent of the total 

measurements checked during the final inspection, the testing and balancing shall be 

considered incomplete and shall be rejected. 

C. TAB Work will be considered defective if it does not pass final inspections.  If TAB Work fails, 

proceed as follows: 

1. Recheck all measurements and make adjustments.  Revise the final report and balancing 

device settings to include all changes; resubmit the final report and request a second final 

inspection. 

2. If the second final inspection also fails, Owner may contract the services of another TAB 

contractor to complete TAB Work according to the Contract Documents and deduct the 

cost of the services from the original TAB contractor's final payment. 

D. Prepare test and inspection reports. 

END OF SECTION 230593 
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SECTION 230713 - DUCT INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

B. All Work shall comply with the requirements of the Georgia Energy Code 2015, ASHRAE 90.1-

2022, manufacturer’s requirements for installation and these specifications.  In the event of 
conflicts between these documents, the more stringent requirements shall met. 

1.2 SUMMARY 

A. Section includes insulating the following duct services: 

1. Indoor, concealed and exposed air duct 

B. Related Sections: 

 

1. Division 23 Section "Metal Ducts" for duct liners. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor 

permeance thickness, and jackets (both factory- and field-applied if any). 

B. Detail application schedule of intended insulation type for each type of application. 

C. Installation guide for each type of insulation specified. Highlight intended installation method.  

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports 

B. Qualification Data:  For qualified Installer. 

C. Material Test Reports:  From a qualified testing agency acceptable to authorities having 

jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 

materials, sealers, attachments, cements, and jackets, with requirements indicated.  Include dates 

of tests and test methods employed. 
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1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 

program or another craft training program certified by the Department of Labor, Bureau of 

Apprenticeship and Training. 

B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 

identical products according to ASTM E 84, by a testing agency acceptable to authorities having 

jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement 

material containers, with appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index 

of 50 or less. 

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed 

index of 150 or less. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate 

ASTM standard designation, type and grade, and maximum use temperature. 

1.7 COORDINATION 

A. Coordinate clearance requirements with duct Installer for duct insulation application.  Before 

preparing ductwork Shop Drawings, establish and maintain clearance requirements for 

installation of insulation and field-applied jackets and finishes and for space required for 

maintenance. 

1.8 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after installing 

and testing heat tracing.  Insulation application may begin on segments that have satisfactory test 

results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 

construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Duct Insulation Schedule, General" and "Ductwork Insulation 

Schedule” articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 
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C. Products that come in contact with stainless steel shall have a leachable chloride content of less 

than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according 

to ASTM C 795. 

E. Fiberglass Blanket Insulation:   

1. Insulation Blanket meeting ASTM C 553, Type II, ASTM C 1290, Type III, and ASTM C 

1138. 

2. 'K' Value of 0.27 at 75°F mean temperature.  Maximum Service Temperature (Faced):  

250°F. 

3. Vapor Retarder Jacket:  ASJ conforming to ASTM C 1136 Type I, II, III, IV, VIII or FSK 

conforming to ASTM C 1136 Type II, IV.  Provide ASJ jacket for ductwork to be painted. 

4. Installation:  Maximum allowable compression is 25%. 

5. Density:  Minimum 1.0 PCF. 

F. Fiberglass Board Insulation:   

1. Insulation Board meeting ASTM C 612 Type IA, IB and II, ASTM C 795 and ASTM C 

1138. 

2. 'K' Value of 0.23 at 75°F mean temperature.  Maximum Service Temperature: 450º F. 

3. Vapor Retarder Jacket:  ASJ conforming to ASTM C 1136 Type I, or FSK or conforming 

to ASTM C 1136 Type II, IV.  Provide ASJ jacket for ductwork to be painted. 

4. Concealed Areas:  Minimum 3 lb./ft.3. 

5. Exposed Areas:  6 lb./ft.3 minimum density for duct less than 8 ft. - 0 in. above finished 

floor or where indicated in these specifications or on the drawings. 

G. Flexible Mineral Wool Blanket: 

1. Mineral Wool bonded comply with ASTM C 553, Types I, II, and III, and ASTM C 1290 

and ASTM C 1138. 

2. ‘K’ value of 0.27 Btu-in/h-ft^2-F at a 75 deg F mean temperature.  Maximum service 

temperature (faced): 250 deg F. 

3. Vapor retarder jacket: FSK conforming to ASTMC 1136 Type II.  Provide ASJ for 

ductwork to be painted. 

4. Installation: Maximum allowable compression is 25%. 

5. Density: Minimum 1.0 PCF. 

H. Rigid Mineral Wool Board: 
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1. Mineral Wool complying with UL/ULC Classified per UL 723.  Comply with ASTM C 

612, type 1A, 1B, and ASTM C 1138. 

2. ‘K’ value of 0.23 Btu-in/h-ft^2-F at a 75 deg F mean temperature.  Maximum service 

temperature (faced): 450 deg F. 

3. Vapor retarder jacket: ASJ conforming to ASTM C 1136 type I, II, III, IV, VIII, and FSK 

conforming to ASTM 1136 type II, IV.  Provide ASJ for ductwork to be painted. 

4. Concealed areas: Minimum 3 lb/ft^3. 

5. Exposed areas: 6 lb/ft^3 minimum density for duct less than 8 ft above finished floor or 

where indicated in these specifications or on the drawings. 

I. Acceptable Manufacturers: 

1. Fiberglass and Mineral Wool: Knauf, John Manville, Owen-Corning, Certainteed. 

2.2 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 

insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Fiberglass Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Performance:  Subject to compliance with requirements and related documents, provide 

products meeting a minimum performance of the following: 

2. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation 

jacket lap seams and joints. 

1. Performance:  Subject to compliance with requirements and related documents, provide 

products meeting a minimum performance of the following: 

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

D. PVC Jacket Adhesive:  Compatible with PVC jacket. 

1. Performance:  Subject to compliance with requirements and related documents, provide 

products meeting a minimum performance of the following: 

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

E. Flexible Elastomeric Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

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

a. Aeroflex USA, Inc.; Aeroseal. 

b. Armacell LLC; Armaflex 520 Adhesive. 
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c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller  

2. Insulation finish shall be the insulation manufacturers recommended finish. 

3. Adhesive shall be the insulation manufacturers recommended contract adhesives. 

4. Performance:  Subject to compliance with requirements and related documents, provide 

products meeting a minimum performance of the following: 

5. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

6. Composition- synthetic rubber base with synthetic resins and fillers added 

2.3 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-

PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below ambient services. 

1. Performance:  Subject to compliance with requirements and related documents, provide 

products meeting a minimum performance of the following: 

2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm  at 43-mil dry 

film thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F. 

4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight. 

5. Color:  White. 

2.4 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 

1. Performance:  Subject to compliance with requirements and related documents, provide 

products meeting a minimum performance of the following: 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 

3. Fire- and water-resistant, flexible, elastomeric sealant. 

4. Service Temperature Range:  Minus 40 to plus 250 deg F. 

5. Color:  Aluminum. 

6. For indoor applications, use sealants that have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.5 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When 

factory-applied jackets are indicated, comply with the following: 

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 

complying with ASTM C 1136, Type I. 
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2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C 1136, Type I. 

3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 

complying with ASTM C 1136, Type II. 

2.6 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 

complying with ASTM C 1136. 

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

a. ABI, Ideal Tape Division; 428 AWF ASJ. 

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836. 

c. Compac Corporation; 104 and 105. 

d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 

2. Width:  3 inches. 

3. Thickness:  11.5 mils 

4. Adhesion:  90 ounces force/inch in width. 

5. Elongation:  2 percent. 

6. Tensile Strength:  40 lbf/inch in width. 

7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape 

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 

complying with ASTM C 1136. 

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

a. ABI, Ideal Tape Division; 428 AWF ASJ. 

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836. 

c. Compac Corporation; 104 and 105. 

d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ  

2. Width:  3 inches 

3. Thickness:  6.5 mils  

4. Adhesion:  90 ounces force/inch in width. 

5. Elongation:  2 percent. 

6. Tensile Strength:  40 lbf/inch in width. 

7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape 

2.7 SECUREMENTS 

A. Insulation Pins and Hangers: 

1. Capacitor-Discharge-Weld Pins:   

a. Performance:  Subject to compliance with requirements and related documents, 

provide products meeting a minimum performance of the following: 
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b. Copper- or zinc-coated steel pin, fully annealed for capacitor-discharge welding, 

0.106-inch-diameter shank, length to suit depth of insulation indicated. 

2. Cupped-Head, Capacitor-Discharge-Weld Pins:   

a. Performance:  Subject to compliance with requirements and related documents, 

provide products meeting a minimum performance of the following: 

b. Copper- or zinc-coated steel pin, fully annealed for capacitor-discharge welding, 

0.106-inch-diameter shank, length to suit depth of insulation indicated with integral 

1-1/2-inch galvanized carbon-steel washer. 

3. Insulation-Retaining Washers:   

a. Performance:  Subject to compliance with requirements and related documents, 

provide products meeting a minimum performance of the following: 

b. Self-locking washers formed from 0.016-inch- thick, galvanized-steel sheet, with 

beveled edge sized as required to hold insulation securely in place but not less than 

1-1/2 inches in diameter. 

c. Protect ends with capped self-locking washers incorporating a spring steel insert to 

ensure permanent retention of cap in exposed locations. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 

and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 

2. Verify that surfaces to be insulated are clean and dry. 

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

3.2 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 

adversely affect insulation application. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 

free of voids throughout the length of ducts and fittings. 

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for each 

item of duct system as specified in insulation system schedules. 
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C. Install accessories compatible with insulation materials and suitable for the service.  Install 

accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 

dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 

adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 

supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 

2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure.  Taper 

and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 

insulation inserts with adhesive or sealing compound recommended by insulation material 

manufacturer. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 

and dry film thicknesses. 

K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 

2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket.  

Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 

4 inches O.C. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Clean and dry surface to receive 

self-sealing lap.  Staple laps with outward clinching staples along edge at 2 inches O.C. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's written 

instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 

ends adjacent to duct flanges and fittings. 

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 

thickness. 

M. Finish installation with systems at operating conditions.  Repair joint separations and cracking 

due to thermal movement. 
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N. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend 

patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt 

joints. 

O. Insulate the tube bends and all exposed surfaces of duct coils operating in excess of 10 deg F 

differential from the ambient conditions. 

3.4 PENETRATIONS 

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  

Install insulation continuously through walls and partitions. 

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Terminate insulation at fire 

damper sleeves for fire-rated wall and partition penetrations.  Externally insulate damper sleeves 

to match adjacent insulation and overlap duct insulation at least 2 inches. 

1. Seal penetrations through fire-rated assemblies.  Comply with requirements in Division 07 

Section "Penetration Firestopping 

C. Insulation Installation at Floor Penetrations: 

1. Duct:  For penetrations through fire-rated assemblies, terminate insulation at fire damper 

sleeves and externally insulate damper sleeve beyond floor to match adjacent duct 

insulation.  Overlap damper sleeve and duct insulation at least 2 inches. 

2. Seal penetrations through fire-rated assemblies.  Comply with requirements in Division 07 

Section "Penetration Firestopping." 

3.5 INSTALLATION OF FIBERGLASS AND MINERAL-WOOL INSULATION 

A. Blanket Insulation Installation on Ducts and Plenums:  Secure with insulation pins. 

 

1. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-

discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as 

follows: 

a. Draw jacket tight and smooth. 

b. Cover circumferential joints with 3-inch- wide strips, of same material as insulation 

jacket.  Secure strips with adhesive and outward clinching staples along both edges 

of strip, spaced 4 inches o.c. 

c. Overlap jacket longitudinal seams at least 1-1/2 inches.  Clean and dry surface to 

receive self-sealing lap.  Staple laps with outward clinching staples along edge at 4 

inches o.c. 

d. On rectangular duct sides with dimensions 24 inches and smaller, place pins along 

longitudinal centerline of duct.  Space 3 inches maximum from insulation end joints, 

and 18 inches O.C. 

e. On rectangular duct sides with dimensions larger than 24 inches, place pins 18 

inches O.C. each way and 3 inches maximum from insulation joints.  Install 

additional pins to hold insulation tightly against surface at cross bracing. Provide 
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pins and clip washers at 18” O.C. in the bottom of duct, minimum of 2 rows 

longitudinally. 

f. On round ductwork at 24” diameter and greater provide pins and clip washers at 18” 
O.C. in both directions from the horizontal centerline of duct downward. 

g. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 

h. Do not over-compress insulation during installation. 

i. Impale insulation over pins and attach speed washers. 

j. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface.  Cover exposed pins and washers with tape matching insulation 

facing. 

k. At all ductwork with external flanges, provide an 8” (min) piece of insulation 
wrapped around the duct, centered on the flange and securely taped.  

l. Sagging duct insulation will not be acceptable. 

m. Vapor retarders should overlap a minimum of two inches at all seams and be sealed 

with appropriate pressure sensitive tape. When applying pressure sensitive tapes, the 

tape must be firmly rubbed with the proper sealing tool to make sure the closure is 

secured. Follow tape manufacturers recommendations.  

n. For below ambient services, apply vapor-barrier mastic over staples. 

o. Cover joints and seams with tape, according to insulation material manufacturer's 

written instructions, to maintain vapor seal. 

p. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints 

and at ends adjacent to duct flanges and fittings. 

2. For ducts and plenums with surface temperatures below ambient, install a continuous 

unbroken vapor barrier.  Create a facing lap for longitudinal seams and end joints with 

insulation by removing 2 inches from one edge and one end of insulation segment.  Secure 

laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch O.C.  

Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier 

mastic, and sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-

barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 

intervals.  Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 

pattern over insulation face, along butt end of insulation, and over the surface.  Cover 

insulation face and surface to be insulated a width equal to two times the insulation 

thickness, but not less than 3 inches 

3. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its 

nominal thickness. 

4. Finish installation with systems at operating conditions.  Repair joint separations and 

cracking due to thermal movement. 

5. Repair damaged insulation facings by applying same facing material over damaged areas.  

Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches 

similar to butt joints. 

6. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.  At 

end joints, secure with steel bands spaced a maximum of 18 inches O.C. 

7. Install insulation on rectangular duct elbows and transitions with a full insulation section 

for each surface.  Install insulation on round and flat-oval duct elbows with individually 

mitered gores cut to fit the elbow. 
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8. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 

6-inch- wide strips of same material used to insulate duct.  Secure on alternating sides of 

stiffener, hanger, and flange with pins spaced 6 inches O.C. 

B. Board Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, 

for 50 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 

transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-

discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as 

follows: 

 

a. On all duct sides, space pins 12 inches O.C. each way, and 3 inches maximum from 

insulation joints.  Install additional pins to hold insulation tightly against surface at 

cross bracing. 

b. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 

c. Do not over compress insulation during installation. 

d. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface.  Cover exposed pins and washers with tape matching insulation 

facing. 

e. Vapor retarders should overlap a minimum of two inches at all seams and be sealed 

with appropriate pressure sensitive tape. When applying pressure sensitive tapes, the 

tape must be firmly rubbed with the proper sealing tool to make sure the closure is 

secured. Follow tape manufacturers recommendations.  

4. For ducts and plenums with surface temperatures below ambient, install a continuous 

unbroken vapor barrier.  Create a facing lap for longitudinal seams and end joints with 

insulation by removing 2 inches from one edge and one end of insulation segment.  Secure 

laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch  O.C.  

Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-barrier 

mastic, and sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-

barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 

intervals.  Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 

pattern over insulation face, along butt end of insulation, and over the surface.  Cover 

insulation face and surface to be insulated a width equal to two times the insulation 

thickness, but not less than 3 inches. 

5. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its 

nominal thickness. 

6. Finish installation with systems at operating conditions.  Repair joint separations and 

cracking due to thermal movement. 

7. Repair damaged insulation facings by applying same facing material over damaged areas.  

Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches 

similar to butt joints 

8. Install insulation on rectangular duct elbows and transitions with a full insulation section 

for each surface.  Groove and score insulation to fit as closely as possible to outside and 
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inside radius of elbows.  Install insulation on round and flat-oval duct elbows with 

individually mitered gores cut to fit the elbow. 

9. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 

6-inch-wide strips of same material used to insulate duct.  Secure on alternating sides of 

stiffener, hanger, and flange with pins spaced 6 inches O.C. Tape and seal all ends and 

joints. 

10. Vapor retarders should overlap a minimum of two inches at all seams and be sealed with 

appropriate pressure sensitive tape. When applying pressure sensitive tapes, the tape must 

be firmly rubbed with the proper sealing tool to make sure the closure is secured. Follow 

tape manufacturers recommendations.  

3.6 FIELD-APPLIED JACKET INSTALLATION 

A. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.  

Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant 

recommended by insulation manufacturer.  Secure jacket with stainless-steel bands 12 inches 

O.C. and at end joints. 

3.7 FINISHES 

A. Exposed insulation shall have paintable jacket material:  Paint jacket with paint system identified 

below and as specified in Division 09 painting Sections. 

1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material 

and finish coat paint.  Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material:  Interior, flat, latex-emulsion size. 

B. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection 

of the completed Work. 

C. Do not field paint aluminum or stainless-steel jackets. 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and 

insulation in layers in reverse order of their installation.  Extent of inspection shall be 

limited to one location for each duct system defined in the "Duct Insulation Schedule, 

General" Article. 

D. All insulation applications will be considered defective Work if sample inspection reveals 

noncompliance with requirements. 
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3.9 DUCT INSULATION SCHEDULE, GENERAL 

A. Items Not Insulated: 

1. Metal ducts with duct liner of sufficient thickness to comply with energy code and 

ASHRAE/IESNA 90.1. 

2. Factory-insulated flexible ducts. 

3. Factory-insulated plenums and casings. 

4. Flexible connectors. 

5. Vibration-control devices. 

6. Factory-insulated access panels and doors. 

7. Exhaust ducts 

8. Supply and return duct with an interior temperature difference to the exterior of the 

ductwork which does not exceed 15 deg F. 

3.10 DUCTWORK INSULATION SCHEDULE 

 

Service Insulation Material Thickness Remarks 

HVAC Supply Within mechanical 

rooms or exposed at 8 

feet or less above fin-

ished floor:   

Rigid fiberglass,  

[Mineral Wool] 

Concealed:   

Flexible fiberglass,  

[Mineral Wool] 

1-1/2 in. 

 

 

 

 

 

2 in.  

 

 

Min. installed  

R value of 6 

 

 

 

 

Min. installed  

R value of 6 

Supply or Return ducts 

in cold attic spaces or 

other un-conditioned 

spaces 

Flexible fiberglass, 

[Mineral Wool] 

5 in Min. installed  

R value of 12 

Exhaust ducts in cold at-

tic spaces or other un-

heated spaces 

Flexible fiberglass, 

[Mineral Wool] 

3 in Min. installed  

R value of 8 

Supply ducts, exposed 

within the conditioned 

space served and down-

stream of the reheat coil 

 
Not Insulated Does not include the as-

sociated supply duct-

work within the Me-

chanical Room or sup-

ply duct to the condi-

tioned space. 

Interior ductwork indi-

cated to be lined 

 
Not Insulated 

 

Return-air ducts within 

heated building enve-

lope 

 
Not Insulated 

 

Neutral ventilation air 

supply (between 65F 

 
Not Insulated 
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Service Insulation Material Thickness Remarks 

and 80F)  

Outside air ducts and 

plenums, connections 

and mixing boxes  

Rigid fiberglass, [Min-

eral Wool] 

3 in. Min. installed  

R value of 12 

Provide neat fit at intake 

plenum 

Exhaust, relief or vent 

ducts and plenums 

Exposed:  

Rigid fiberglass, [Min-

eral Wool] 

Concealed:  

Flexible fiberglass, 

[Mineral Wool] 

1-1/2 in.  

2 in. 

Min. installed  

R value of 8 

Insulate 15 ft. from ex-

terior opening and ple-

nums 

END OF SECTION 230713 
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SECTION 230800 - COMMISSIONING OF HVAC 

1.1 GENERAL 

1.2 RELATED DOCUMENTS 

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

Conditions. 

1.3 SUMMARY 

A. Section includes commissioning process requirements for HVAC&R systems, assemblies, and 

equipment. 

B. Related Sections: 

1. Mechanical sections  

2. Electrical sections 

3. Division 01 Section "General Commissioning Requirements" for general commissioning 

process requirements. 

1.4 ALLOWANCES 

A. Labor, instrumentation, tools, and equipment costs for technicians for the performance of 

commissioning testing are covered by the "Schedule of Allowances" Article in Division 01 

Section "Allowances." 

1.5 DEFINITIONS 

A. The commissioning agent; the commissioning agent shall be as designated by the owner, architect 

or engineer.  The commissioning agent shall represent the owner in matters relative to the 

commissioning procedures as defined in this and other related section of the contract documents.  

1. The contractor shall be as defined in the general conditions and in the contract documents. 

2. The owner shall be as defined in the general conditions and in the contract documents. 

3. The architect/designer shall be as defined in the general conditions and in the contract 

documents. 

B. Commissioning terms 

1. Design intent: The designer intention is as defined by the architect as to the purpose of the 

specific complete system or any of the system components. 

2. Commissioning procedures; Documenting, calibrating, checking, inspecting, starting, 

testing, verifying and training required to assure the proper operations of the mechanical 

and electrical systems defined in the contract documents. 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

COMMISSIONING OF HVAC                230800 -2 

a. Pre-commissioning: checklists, commissioning checklists, pre-start checklist, 

commissioning functional documentation, deviation reports, preliminary and final 

test reports completed by the contractor to assure the mechanical systems and 

electrical systems are completed in accordance with the contract documents, 

manufactures requirements and in compliance with the design intent.  

b. Commissioning functional tests are test that are of more detail than the start up tests 

performed by the contractor and/or the manufacture at start up. 

c. The commissioning procedure is a cooperative effort by the designer, installing 

contractor, manufacture and the commissioning agent to ensure that mechanical, 

electrical, and control equipment, systems and components meet the design intent 

and to document the systems operation and compliance to the design intent.  

d. The commissioning process includes the contractors’ functions of start up, testing, 
balancing, calibration and set up of controls, training by the contractor. 

e. The commissioning procedure testing and monitoring may include specific testing, 

trending and logging of the systems and /or components. 

f. The contractor representative is an authorized contractor representative that shall be 

assigned as a qualified skilled technician to assist in the commissioning procedures. 

3. Skilled technicians: 

a. Personnel with specific expert knowledge of the system, components and/or control 

of the mechanical or electrical elements of the commissioned systems.  

b. The skilled technician shall be qualified and have all tools required for 

commissioning the elements of the systems. 

c. The skilled technician shall demonstrate a willingness and attitude of cooperation.   

The technician may be removed from the process at the request of the designer.  The 

contract must replace the technician in this event with a technician meeting the above 

requirements.  

4. Seasonal commissioning: 

a. Seasonal commissioning pertains to testing under full load conditions during peak 

heating and peak cooling seasons, as well as part load conditions. 

b. Initial commissioning tests will be done as soon as contract work is completed, 

regardless of season. 

c. Subsequent commissioning tests will be undertaken as soon as practical to verify 

performance during the two seasons (peak heating, peak cooling or part load) not 

covered in initial testing.  

d. Individual mechanical and electrical systems specifications indicate which systems 

require seasonal testing.  

C. Commissioning team 

1. Each contractor will designate one person, responsible for representing that facet of the 

project, to be on the Commissioning team.  This person shall be the same person that is the 

lead person for installing and/or supervising the work of the trade being represented.   

2. The commissioning team shall consist of the Owner, Commissioning Agent, Construction 

Manager, Mechanical Contractor, Electrical Contractor, General Contractor, Mechanical 

Contractor and sub contractors, Electrical Contractor and sub contractors, Test and Balance 

Contractor, Temperature Controls Contractor and the Engineer. 
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1.6 COMMISSIONING DUTIES 

A. Duties of  Engineer:  

1. Submit copy of the Design Intent Data to Owner, and review with Owner for acceptability. 

2. Incorporate Design Intent data into bid and contract documents for contractor pricing and 

performance. 

3. Prepare Commissioning Procedures for each the system based on actual system 

configuration. 

4. Incorporate Commissioning Procedures into bid and contract documents for contractor 

pricing and performance. 

5. Develop an integrated commissioning schedule with input from the contractor and 

representatives of all the installers. 

6. Not authorize commissioning tests until each system is complete, including start-up 

procedures. 

7. Coordinate communications related to commissioning by receiving and distributing 

submittal reviews, deficiency notices, and test results. 

8. Identify problems; notify responsible parties, and direct actions required to correct 

deficiencies in EEM equipment and systems. 

9. Remove Energy Efficiency Measures disputes by performing research to determine the 

scope of the dispute, and informing the involved parties on the possible solutions to the 

dispute. 

10. Notify the Contractor if Contractor-initiated system changes have been made that alter the 

commissioning process. 

11. Determine the acceptance procedures for each item of the equipment and system. The 

criteria for acceptance of the equipment and systems will closely follow the test outline in 

each Section specifying the equipment. 

12. Submit the final commissioning report including al submittals and test results for each to 

the Utility and Owner.  Commissioning Report shall be included in Part 5 of each section 

of the Closeout Manual.  

13. Recommend final acceptance of contractor’s work to the Owner when commissioning tests 
have been successfully completed. 

B. Duties of Contractor: 

1. Provide Commissioning Agent with access to the building and the work. 

2. Provide input (in coordination with the installers) to the designer to develop an integrated 

commissioning schedule. 

3. Coordinate work with commissioning work. 

4. Ensure commissioning tasks and deliveries are performed in accordance with the 

Commissioning Schedule and Contract Documents. 

5. Provide training to the Owner relative to the equipment components and the overall 

operation of the entire systems 

C. Duties of Equipment and Systems Installers: 

1. Review and approve Commissioning Procedures. 

a. Review is confined to ensuring test procedures are executable, will not damage 

equipment or systems, and will not affect warranties. 
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b. Review pre-commissioning checklists and functional performance test plans and 

data sheets for capability of verifying that the equipment and systems meet the 

Design Intent. 

c. Provide assistance in functional performance testing and test and balancing, i.e. the 

TC contractor shall open all the vav boxes to test the unit at 100% speed so that the 

air flow measuring stations can be accurately calibrated. 

d. Consult with equipment and systems manufacturers as required to verify that tests 

will not damage equipment and systems. 

e. If installer deems it necessary for protecting equipment, they shall forward these 

documents to the appropriate manufacturer’s representatives for review and editing. 

2. Provide Skilled Technicians for execution of commissioning procedures including 

seasonal testing required after initial commissioning when required by Contract 

Documents. 

3. Participate in resolution of disputes related to commissioning. 

4. Provide qualified personnel for correction of deficiencies. 

5. Train Owner’s maintenance personnel in operation and maintenance of equipment and 
systems. 

6. Submit operation and maintenance and as-built drawings for equipment and systems to 

Designer. 

7. Installers shall cooperate with other Installers on commissioning Work that requires 

participation of multiple Installers. 

8. Provide input (in coordination with the Contractor and other installers) to the Architect to 

develop an integrated commissioning schedule. 

9. Commissioning does not relieve Installers from participating in the review process not 

diminish the Installer’s role and obligations to complete other Work as required by 
Contacts Documents. 

D. Duties of Commissioning Agent 

1. Engage Commissioning Team 

a. The Commissioning Team assists in planning, reviewing and coordination of commission-

ing activities with all disciplines involved in the building project. The Commissioning 

Team shall include the following members at a minimum. Contractors will not join the 

team until they are selected through the normal procurement process.  

i) Commissioning Leader 

ii) Facility Operations Manager (FOM) 

iii) Project Manager 

iv) Designers 

v) Contractors 

vi) Energy Modeler (if energy modeling is part of the project) 

vii)Guideline Leader 
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2. The Commissioning Leader facilitates and coordinates the efforts of the commissioning 

team. For Design and Construction Commissioning, the commissioning leader shall have 

a distinct role from the design team but may be employed within a firm providing design 

services. The Facility Operations Manager is accountable for facility performance during 

ongoing occupancy and will manage or perform ongoing operations and maintenance 

following construction. This person is available to participate throughout 

the design and construction process for continuity into final operation. 

3. Coordination of Owner’s Project Requirements (as required by guideline P.1A) 
The Owner’s Project Requirements (OPR) shall quantify functional performance 
expectations and parameters for each system to be commissioned. The OPR provides the 

common understanding that focuses design, construction, and commissioning activities on 

the desired outcome. The OPR shall be written in objective and measurable terms. Quantify 

parameters such as space temperatures, humidity levels, lighting levels, sound levels, and 

ventilation rates when applied to the conditioned building spaces. The OPR shall be 

updated every time the owner accepts an alternate requirement or performance criteria –
due to owner desires, schedule, or budget. This might occur through normal design 

evolution, value engineering, change orders, or other supplemental instructions during 

construction. 

The OPR shall include an updated SB 2030 Energy and Carbon Standard for the project 

related to Guidelines E.1 and renewable energy requirements under E.2 and updated as the 

program and the project are refined. During the Correction Period and On-Going 

Operations, the OPR helps the owner/operators understand the requirements of the owner. 

It also provides the benchmark for maintenance, repair, and replacement decisions 

4. Coordination with Basis of Design (as required by guideline P.1C) 

The Basis of Design (BOD) is a narrative description of how the systems will be designed 

in order to achieve the Owner’s Project Requirement acceptance criteria. 

5. Commissioning Design Review 
At least once during each of the Design, Final Design, review the design progress against 

the goals of the Owners Project Requirements. Commissioning Design Review comments 

shall be documented in writing and responses prepared by the appropriate designers 

6. Coordinate and direct the commissioning activities in a logical, sequential and efficient 

manner using consistent protocols and forms, centralized documentation, clear and regular 

communications and consultations with all necessary parties, frequently updated timelines 

and schedules and technical expertise.  

7. Coordinate the commissioning work with the contractor and construction manager, to 

ensure that commissioning activities are being incorporated into the master schedule.  

8. Plan and conduct commissioning meetings as needed and distribute minutes.  

9. Performance Check: Commissioning Team shall review design as documented to verify 

that it meets the physical outcomes and operational performance defined at that phase. 

Performance areas include, but are not limited to: 

a. Owner’s Project Requirements acceptance criteria for all required and additional 

pursued Guidelines. 

b. Requirements for specific operational scenarios of the building. 

10. Measurability/Testability Check: Commissioning Team shall review design as documented 

to verify that it meets criteria for testing and verification of performance for Design and 

Construction Commissioning as well as Operations Commissioning monitoring during 

Ongoing Occupancy. Performance areas include, but are not limited to: 
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a. Measurements and testing required during all phases of Design and Construction 

Commissioning. 

b. Measurement, monitoring, and control of energy, water, indoor environmental 

quality during ongoing occupancy. 

11. Coordinate with Operations Commissioning and Energy Efficient Operations Manual 

Cooperate with the Operations Commissioning Team by incorporating design features 

required to perform Operations Commissioning. Refer to and coordinate with the 

completion of Guideline P.2A: SB 2030 Energy Efficient Operations Manual process. 

12. List of I/O Data Points 

a. Submit a list of input and output (I/O) data points or sequence of operations as part 

of outcome documentation before the completion of the Final Design Phase. These 

shall be submitted for all computer-based control systems, e.g., HVAC, lighting 

controls which have programmable control logic. 

13. Provide Cx Criteria & Scope for Construction Documents 

a. Provide a commissioning specification section for Division 1 of the project manual. 

The commissioning specification shall define and elaborate on the contractor’s 
responsibilities as defined in the Commissioning Plan. Incorporate the 

Commissioning Plan into the contract documents by reference in order to 

communicate the context of the commissioning specification and information 

regarding other team member responsibilities. 

14. Request and review additional information required to perform commissioning tasks, 

including O&M materials, contractor start-up and checkout procedures. Before startup, 

gather and review the current control sequences and interlocks and work with contractors 

and design engineers until sufficient clarity has been obtained, in writing, to be able to 

write detailed testing procedures. 

15. Coordinate and direct commissioning activities. 

16. Review normal Contractor submittals applicable to systems being commissioned for 

compliance with commissioning needs, concurrent with the A/E reviews.  

17. Review requests for information and change orders for impact on commissioning and 

owner’s objectives.  
18. Review coordination drawings to ensure that trades are making a reasonable effort to 

coordinate.  

19. Write and distribute construction checklists for commissioned equipment.  

20. Develop an enhanced start-up and initial systems checkout plan with contractors for 

selected equipment.  

21. Perform site visits, as necessary, to observe component and system installations. Attend 

selected planning and job-site meetings to obtain information on construction progress. 

Review construction meeting minutes for revisions/substitutions relating to the 

commissioning process. Assist in resolving any discrepancies.  

22. Perform the following pre-functional tasks: 

a. Witness HVAC piping pressure test and flushing, enough to be confident that proper 

procedures were followed. Include testing documentation in the Commissioning 

Record. 

b. Witness any ductwork testing and cleaning enough to be confident that proper 

procedures were followed. Include documentation in the Commissioning Record. 
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c. Document construction checklist completion by reviewing completed construction 

checklists and by selected site observation. 

d. Document systems startup by reviewing start-up reports and by selected site 

observation. 

e. Approve air and water systems balancing by spot testing and by reviewing 

completed reports and by selected site observation. 

23. With necessary assistance and review from installing contractors, write the functional 

performance test procedures for equipment and systems. This will include manual 

functional testing, energy management control system trending and may include stand-

alone datalogger monitoring.  

24. Coordinate, witness and document manual functional performance tests performed by 

installing contractors. Coordinate retesting as necessary until satisfactory performance is 

achieved. The functional testing shall include operating the system and components 

through each of the written sequences of operation, and other significant modes and 

sequences, including startup, shutdown, unoccupied mode, manual mode, staging, 

miscellaneous alarms, power failure, security alarm when impacted and interlocks with 

other systems or equipment. Sensors and actuators shall be calibrated during construction 

check listing by the installing contractors and spot-checked by the commissioning provider 

during functional testing. Analyze functional performance trend logs and monitoring data 

to verify performance. a. Tests on respective HVAC equipment shall be executed, if 

possible, during both the heating and cooling season. However, some overwriting of 

control values to simulate conditions shall be allowed. Functional testing shall be done 

using conventional manual methods, control system trend logs, and read-outs or stand-

alone dataloggers, to provide a high level of confidence in proper system function, as 

deemed appropriate by the commissioning provider and the Owner.  

25. Prepare test plans for, assist with execution of, and document tests of commissioned 

equipment overseen by regulatory authorities and ensure that such tests meet the testing 

rigor desired by the Owner.  

26. Maintain a master issues log and a separate record of functional testing. Report all issues 

as they occur directly to the Owner’s Representative. Provide directly to the Owner’s 
Representative written progress reports and test results with recommended actions.  

27. Review equipment warranties to ensure that the Owner’s responsibilities are clearly 
defined. 

28. Oversee and review the training of the Owner’s operating personnel prior to construction 

completion and system acceptance by the owner. 

a. Oversee the videotaping of this training. 

b. Review the creation of a classroom “owner’s manual” that is to be kept in the 
classroom. 

c. Review the preparation of the O&M manuals for commissioned equipment. 

29. Compile a Commissioning Record, which shall include: 

a. A brief summary report that includes a list of participants and roles, brief building 

description, overview of commissioning and testing scope, and a general description 

of testing and verification methods. For each piece of commissioned equipment, the 

report should contain the disposition of the commissioning provider regarding the 

adequacy of the equipment, documentation and training meeting the contract 

documents in the following areas: 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

COMMISSIONING OF HVAC                230800 -8 

1) Equipment meeting the equipment specifications, 

2) Equipment installation, 

3) Functional performance and efficiency, 

4) Equipment documentation, and 

5) Operator training. 

30. All outstanding non-compliance items shall be specifically listed. Recommendations for 

improvement to equipment or operations, future actions, commissioning process changes, 

etc. shall also be listed. Each non-compliance issue shall be referenced to the specific 

functional test, inspection, trend log, etc. where the deficiency is documented. 

31. Also included in the Commissioning Record shall be the issues log, commissioning plan, 

progress reports, submittal and O&M manual reviews, training record, test schedules, 

construction checklists, start-up reports, functional tests, and trend log analysis. 

32. Compile a Systems Manual that consists of the following and at least the parts listed under 

ASHRAE 202-2013 Part 14.2.3: Owner’s Project Requirements (by owner); Design 
Narrative and Basis of Design (by designer); Performance Metrics, if completed during 

design; space and use descriptions, single line drawings and schematics for major systems 

(by designer); control drawings, sequences of control (by contractor); and a table of all 

setpoints and implications when changing them, schedules, instructions for operation of 

each piece of equipment for emergencies, seasonal adjustment, startup and shutdown, 

instructions for energy savings operations and descriptions of the energy savings strategies 

in the facility, recommendations for recommissioning frequency by equipment type, 

energy tracking recommendations, and recommended standard trend logs with a brief 

description of what to look for in them (all by commissioning leader). 

33. Deferred Verification 
Some of the system functional performance test procedures will not be practical or 

meaningful to complete prior to the Correction Period. This may be due to construction 

phasing, climate or other constraints. Those test procedures shall be completed at the 

earliest appropriate time, and the results of the tests shall be reported to the Owner and 

Project team. It shall be expected that deficiencies identified as part of this deferred testing 

executed after the Correction Period will be resolved by the project team as if they had 

been identified prior to the end of the Correction Period. 

34. Warranty Period  

a. Coordinate and supervise required opposite season or deferred testing and deficiency 

corrections and provide the final testing documentation for the Commissioning 

Record and O&M manuals. 

b. Return to the site at 10 months into the 12-month warranty period as scheduled by 

the Owner’s Representative, and review with facility staff the current building 
operation and the condition of outstanding issues related to the original and seasonal 

commissioning. Also interview facility staff and identify problems or concerns they 

have with operating the building as originally intended. Make suggestions for 

improvements and for recording these changes in the O&M manuals. Identify areas 

that may come under warranty or under the original construction contract. Assist 

facility staff in developing reports and documents and requests for services to 

remedy outstanding problems.  

E. Duties of all parties 
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1. Attend all commissioning scope meetings and commissioning team meetings. These will 

take place on an every other week schedule unless progress of the project dictates 

otherwise. 

1.7 TEST EQUIPMENT 

A. Test Equipment: 

1. Contractor or installer shall furnish industry standard test equipment for performing tests. 

B. Proprietary Test Equipment: 

1. Contractor or Installer shall provide proprietary test equipment required by equipment 

manufacturer. 

2. The contractor shall demonstrate test equipment use and assist in the commissioning 

process. 

3. The contractor shall provide instrument calibration and maintain test equipment a 

recommended by manufacturer. 

1.8 EXECUTION 

1.9 TESTING PREPARATION - COMMISSIONING PROCEDURES AT THE SITE 

A. Coordination of Tests: 

1. The commissioning agent shall develop an integrated Commissioning Schedule with input 

from the Contractor and all installers. 

2. Contractor shall coordinate schedules of all installer representatives, and enforce 

participation in commissioning tests according to the Commissioning Schedule. 

3. An installer shall not test work by another installer. 

4. When testing systems that include work by multiple installers, representatives of all 

effected installers must be present. 

5. Installer shall complete commissioning checklists during equipment and system start-up. 

6. Commissioning tests of systems may proceed prior to final completion of systems to 

expedite the testing progress if approved by Designer. 

7. Do not initiate functional performance testing for equipment or systems in advance of their 

start-up and checkout by all affected Installers for that equipment or system. 

8. Test and record Mechanical, Control, and Electrical systems through each mode of 

operation using Commissioning procedures. 

B. Test Acceptance Criteria: 

1. The criteria for acceptance of each test is only if that test results will be in accordance with 

and demonstrate the Design Intent. 

2. Input will be sought when necessary from the Designer to determine if test results indicate 

compliance with the Design Intent. 

3. The Designer will recommend acceptance or rejection of work based on the test results. 
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C. Resolution of Deficiencies: 

1. Designer will review performance tests and notify the Contractor indicating the nature of 

deficiencies and steps to be taken. 

2. Installer shall adjust defective equipment and systems to meet performance requirements 

under varying loads. 

3. Contractor shall set the date for completion of corrective activities. This date shall be within 

fifteen (15) working days of the date the deficiency report was generated. 

a. The correction of issues described in the deficiency report must be signed by the 

party responsible for correcting the deficiency, and returned to the Commissioning 

Agent within the 15 day period. 

4. If the date for completion of corrective work passes without resolution of deficiencies, 

Owner reserves the right to obtain supplementary services and equipment to correct the 

problem as indicated in the General Conditions. 

5. Commissioning procedures shall be aborted and considered failed, if any commissioning 

team member, for whom participation is scheduled, is not present for the test.   

a. This will not be considered a failure if the test is rescheduled 48 hours (minimum) 

in advance of the scheduled testing. 

6. Installer shall perform additional commissioning procedures until the required system 

performance is obtained. 

D. Re-checking and Re-testing Charges: 

1. In the event of a second failure of a commissioning procedure for equipment and systems, 

the Contractor will be assessed charges by the Designer, and other commissioning review 

parties to do additional testing on the site for re-testing equipment and systems. 

2. Charges will be based on each party’s expenses, including normal hourly billing rates, time 
for re-testing, travel time, travel expenses, and per diem, if required. 

1.10 O&M MANUAL 

1. Ensure that Operation and Maintenance Manuals are accurate and complete. Forward this 

document to the Owner.   

1.11 PRE-FUNCTIONAL START-UP 

A. Start-up reports shall be completed by qualified installers responsible for installing the piece of 

equipment.  

B. The Contractor shall be responsible for performing any additional manufacturers or local codes 

officials’ start-up requirements at no additional cost to the Owner. 

C. The Contractor is responsible for ensuring a factory-authorized service representative is present 

for star-up procedures where such representation is mandated to attend start-up. 

D. The Contractor shall verify the equipment checklist is completed before operating the equipment. 

E. The completed start-up checklists shall be returned to the Commissioning Agent. 

F. The equipment requiring prefunctional testing include, but are not limited to, the following: 
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1. Air Handling Units 

2. Ventilation Fans 

3. VFD’s 

4. Air Terminal Units 

5. Ductwork Insulation 

6. Temperature Control 

7. Temperature/Humidity Sensors 

8. Pressure Sensors and Controllers 

9. Sequence of Operation 

10. Airflow Stations 

11. Damper Actuators 

12. Lighting Control/Daylighting Systems 

G. Functional Start-Up 

1. The equipment requiring functional testing may include all components of the mechanical 

system and is at the discretion of the Owner and Commissioning Agent. The minimum 

required shall be all components of the following: 

a. HVAC systems 

END OF SECTION 230800 
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SECTION 230993 – SEQUENCE OF OPERATIONS FOR HVAC CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section includes control sequences for HVAC systems, subsystems, and equipment. 

1.3 DEFINITIONS 

1.4 AIR HANDLING EQUIPMENT SEQUENCES  

A. Package Rooftop Units (RTU-1 thru RTU-3) 

 

1. General: 

 

a. Variable volume system with supply fan, packaged DX heating and cooling, and 

economizer cycle. 

b. The DX heating and cooling system shall be capable of modulating capacity. 

c. The RTUs shall be controlled during the occupied/unoccupied modes via the factory 

provided controller, through an owner directed time schedule. 

d. All control set points noted in this sequence shall be user adjustable and shall be 

tuned during system start up and commissioning for proper system operation. 

 

2. Unoccupied: 

 

a. Throughout the unoccupied period, the economizer damper shall modulate position 

to 100% return air, 0% outside air. 

b. Each RTU shall have a single dedicated space temperature sensor provided to 

determine unoccupied space temperature. When the dedicated RTU space 

temperature sensor is between the unoccupied heating and cooling set points, the 

supply fan, heating and cooling shall be disabled. 

c. On call for cooling, the supply fan shall be enabled.  The outside air damper shall 

open if economizing is enabled and remain closed if economizing is disabled, and 

the mechanical cooling shall be enabled. Once space temperature falls 2°F below 

the unoccupied cooling set point, the unit shall enter unoccupied shutdown. 

d. On call for heating, the unit shall be enabled.  The leaving air temperature set point 

shall be set to 55°F.  The unit shall return to unoccupied shutdown when the space 

temperature rises 2°F above the unoccupied heating set point. 
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e. Unoccupied Schedule: Monday – Friday 7:00 p.m. – 5:00 a.m. Saturday, Sunday 

and Holidays. 

1) Heating set point: 62°F 

2) Cooling set point: 82°F 

 

3. Occupied (adj.): 

 

a. Occupied Schedule: Monday-Friday 7:00 a.m. – 6:00 p.m. 

b. Fan shall be on. 

c. Supply air temperature setpoint: 55°F 

 

4. Start-up: 

 

a. When initiated by manual command through the factory provided controller, the 

supply fan shall be enabled.  After proof of operation, the PID loops for the cooling, 

heating section, and economizer shall be enabled. 

 

5. Shutdown: 

 

a. When initiated by manual command through the factory provided controller system 

or triggered by a safety device, the unit shall shut down.  Heating/cooling shall be 

disabled.  After a time delay of 180 seconds (adj.), the fan shall be disabled.  After 

a programmable time, delay (initially 30 seconds) the economizer dampers shall 

position to 100% return air. 

 

6. Cooling Operation: 

 

a. Subject to startup and shutdown sequences and outdoor air lockout temperature, the 

cooling coil shall enable upon call for cooling from the discharge air temperature 

sensor.  Cooling shall stage to maintain the discharge air temperature. 

b. During economizer operation, DX cooling operation shall not be enabled unless the 

economizer is at > 95%, and shall operate in sequence with the economizer as trim 

capacity to maintain calculated leaving air temperature set point. 

c. The cooling system controls shall modulate the compressor and the hot gas bypass 

circuit to dehumidify the air without overcooling the space. 

7. Ventilation Control (RTU-3): 

 

a. CO2 sensor, to be located on the wall in the associated space served by the unit. 

b. Factory provided control system shall continuously monitor the space CO2 level.  If 

the reading of the sensor is below 1200 PPM (adj.), the unit’s outside air damper 
shall be positioned to supply the Minimum DCV OA Flow Rate (CFM) per the 

schedule. 

c. If the reading of the CO2 sensors exceeds 1200 PPM (adj.), the outside air damper 

shall open from Minimum DCV OA Flow Rate (CFM) to the Maximum OA Flow 

Rate (CFM) at a rate of 1% damper position per 3 minutes until the CO2 sensor reads 

below 900 PPM (adj.).  Maximum OA Flow Rate (CFM) shall be per schedule. 
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d. If the reading of the CO2 sensor reads below 1100 PPM (adj.) and the OA reading is 

above the Minimum DCV OA Flow Rate (CFM) position, the damper shall close at 

a rate of 1% damper position per 3 minutes until the CO2 sensor reads above 1200 

PPM (adj.). 

8. Economizer Operation: 

 

a. The factory provided controller shall perform an enthalpy calculation to determine 

when it is more energy efficient to use outside air for cooling. The factory provided 

controller shall continually monitor the return air enthalpy, constantly comparing it 

to the outdoor air enthalpy. Based on the data and the enthalpy calculation the factory 

provided controller shall modulate the economizer damper to achieve mixed air 

temperature setpoint. 

b. ENABLE (Comparative Enthalpy): Outside air (OA) enthalpy shall be compared 

with Return air (RA) enthalpy point. The economizer shall enable when OA enthalpy 

is less than RA enthalpy - 2.0 BTU/LB. The economizer shall disable when OA 

enthalpy is greater than RA enthalpy. 

c. OPERATION: The supply air sensor shall measure the dry bulb temperature of the 

air leaving the evaporator coil while economizing. When economizing is enabled 

and the unit is operating in the cooling mode, the economizer damper shall be 

modulated between its minimum position and 100% to maintain the discharge air 

temperature setpoint. The economizer damper shall modulate toward minimum 

position in the event the discharge air temperature falls below the discharge low limit 

temperature setpoint. Compressors shall be delayed from operating until the 

economizer has opened to 100%. 

d. Economizer shall have a high limit shut off at 75ºF outdoor air temperature. 

e. Whenever the economizer is locked out due to outdoor air conditions or there not a 

command for economizer cooling, the economizer shall modulate for calculated 

minimum ventilation air flow. 

f. Whenever the economizer is operating, at no time shall the outside airflow rate as 

measured by the outdoor air flow station be allowed to drop below the calculated 

minimum ventilation rate. 

 

9. Heating Operation: 

 

a. Heating, cooling/economizer operation shall be controlled such that no overlap 

between heating and cooling operation takes place. 

b. On call for heat from the discharge air temperature sensor, the discharge air 

temperature shall be set to 55°F, DX heating coil shall be controlled in sequence, to 

maintain a 55°F leaving air temperature. The VAV reheat coils shall operate to heat 

the air as needed on a zone by zone basis.  

 

10. Supply Duct Static Pressure Control 

 

a. During the occupied mode the unit controller shall modulate the output to the 

variable frequency drive as required to maintain the supply duct static pressure 

setpoint of 1.0 inches of W.C. (adj.).  If the supply duct static pressure falls below 

0.8 inches of W.C. (adj.) the unit controller shall increase the output to the variable 

frequency drive to maintain setpoint.  If the supply duct static pressure rises above 

1.2 inches of W.C. (adj.) the unit controller shall decrease the output to the variable 

frequency drive to maintain setpoint.  Upon a call for heating or cooling in the 
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unoccupied mode the unit controller shall modulate the speed of the variable 

frequency to maintain duct static pressure setpoint. 

 

11. Refrigerant Mitigation Mode 

 

a. The unit controller shall monitor the leak detection system, when a leak is detected, 

an alarm shall promptly alert and mitigation shall be activated. 

b. In occupied mode, the supply fan shall remain operational, and the compressor(s), 

electric heating, fuel-fired heating, electrostatic devices, and any other ignition 

device starters shall be disabled, and activate mechanical ventilation (if it’s required 
by Section 7.6.4 of the ASRAE standard).  for the duration of the mitigation process 

plus an additional 5 minutes. 

c. In unoccupied mode, the supply fan shall remain operational, and the compressor(s), 

electric heating, fuel-fired heating, electrostatic devices, and any other ignition 

device starters shall be disabled, and activate mechanical ventilation (if it’s required 

by Section 7.6.4 of the ASRAE standard).  for the duration of the mitigation process 

plus an additional 5 minutes. 

B. Variable Air Volume Air Terminal Units (VAV) 

 

1. Terminal VAV Boxes shall be controlled via factory provided controllers, independent of 

the RTU controls. 

 

2. Terminal VAV Box, Cooling Only Control 

The factory provided control system shall modulate variable volume damper in response 

to space temperature sensor fluctuation. When the space temperature exceeds the set-

point, the variable volume damper shall modulate open. As the temperature falls the 

damper shall modulate to minimum position. A "High/Low" position limit may be imple-

mented to limit the minimum and maximum air flow. 

 

3. Terminal VAV Box, Electric Reheat Coil, Control 

The factory provided control system shall modulate the variable volume damper and re-

heat coil in sequence to achieve the desired space temperature setpoint (adj.). When the 

space temperature exceeds the cooling setpoint (adj.), the variable air volume (VAV) 

damper shall modulate open. As the temperature falls, VAV damper modulates to mini-

mum position. Minimum position shall be based on schedule on drawings. After damper 

reaches minimum position, the space temperature shall drift in a dead-band until reaching 

the heating control setpoint. As temperature continues to fall below setpoint, reheat coil 

shall modulate on. There are two modes of operation for setpoints, one for "occupied" 

and one for "unoccupied" mode.  

4. Occupied Mode 

 

The factory provided control system shall monitor the space temperature as sensed by its 

respective temperature sensor. Occupied mode shall be initiated based on the VAV air-

flow station detecting supply airflow entering the VAV. 

 

Upon a demand for cooling the VAV box shall increase the airflow to its maximum set-

ting to maintain the space setpoint of 75 degrees F (adj.).  
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Upon a demand for heating the VAV box shall decrease the airflow to its minimum posi-

tion and reheat coil shall modulate until the space approaches its temperature setpoint of 

70 degrees F (adj.). If additional heat is required the setpoint shall be adjusted via the 

room temperature controller.  

5. Unoccupied Mode 

 

The VAV box damper shall remain in the closed position. Unoccupied mode shall be en-

abled when the VAV airflow station detects zero airflow entering the VAV. 

 

 

B. ALARMS 

 

1. Fan Failure 

If status of a fan, which has been called by the factory provided control system to start, 

has not been verified as running within a period of 10 seconds (adj.), an alarm shall be 

initiated.   

 

2. Filter Maintenance 

A differential pressure switch with sensors on upstream and downstream side of filter 

shall signal the factory provided control system when the differential pressure is equal to 

or greater than the setpoint (adj.). The factory provided controller shall initiate an alarm 

signal indicating a clogged filter and requirement for maintenance. 

 

3. Discharge air temperature 

If the unit discharge air temperature is greater than 15 degrees F (adj) from setpoint the 

factory provided controller shall initiate an alarm. 

 

4. Smoke Detector Alarm 

If the smoke detector in the supply air duct has been activated, a signal, via hard wire in-

terlock, shall shut down the supply fan immediately and send a signal directly to the fire 

alarm control panel, by others.   

 

5. High Space Temperature Alarm 

If the space temperature is offset by more than 5 degrees F (adj.) above setpoint for a pe-

riod of 5 minutes (adj.) an alarm shall be initiated.   

 

6. Low Space Temperature Alarm 

If the space temperature is less than 5 degrees F (adj.) below setpoint for a period of 5 

minutes (adj.) an alarm shall be initiated.   

 

7. Condensate Pan Level Alarm 

A conductivity probe assembly shall be provided in the air handling unit condensate pan 

to detect the level of condensate in the coil drain pan. In the event that the level of the 

condensate rises above the probe’s detection mechanism, an alarm shall be initiated. 
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1.5 TERMINAL UNIT CONTROL SEQUENCES 

A. Exhaust fans (EF): 

 

1. Exhaust Fan (General, Toilet Rooms): The exhaust fan shall be controlled via a factory 

provided controller). During the occupied mode, the exhaust fans shall be started and shall 

run continuously.  Any associated dampers shall be open.  

 

 

PRODUCTS (Not Applicable) 

PART 2 - EXECUTION (Not Applicable) 

END OF SECTION 230993 
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SECTION 232923 - VARIABLE-FREQUENCY MOTOR CONTROLLERS 

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 separately enclosed, preassembled, combination VFCs, rated 600 V and less, 

for speed control of three-phase, squirrel-cage induction motors. 

1.3 DEFINITIONS 

A. BAS:  Building automation system. 

B. CE:  Conformite Europeene (European Compliance). 

C. CPT:  Control power transformer. 

D. EMI:  Electromagnetic interference. 

E. LED:  Light-emitting diode. 

F. NC:  Normally closed. 

G. NO:  Normally open. 

H. OCPD:  Overcurrent protective device. 

I. PID:  Control action, proportional plus integral plus derivative. 

J. RFI:  Radio-frequency interference. 

K. VFC:  Variable-frequency motor controller. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type and rating of VFC indicated. 

1. Include dimensions and finishes for VFCs. 

2. Include rated capacities, wiring diagrams, operating characteristics, electrical 

characteristics, and furnished specialties and accessories. 

B. Shop Drawings:  For each VFC indicated. 
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1. Include 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. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Floor plans, drawn to scale, showing dimensioned layout on which the 

following items are shown and coordinated with each other, using input from installers of the 

items involved: 

1. Required working clearances and required area above and around VFCs. 

2. Show VFC layout and relationships between electrical components and adjacent 

structural and mechanical elements. 

3. Show support locations, type of support, and weight on each support. 

4. Indicate field measurements. 

B. Qualification Data:  For testing agency. 

C. Product Certificates:  For each VFC from manufacturer. 

D. Harmonic Analysis Report:  Provide Project-specific calculations and manufacturer's statement 

of compliance with IEEE 519. 

E. Source quality-control reports. 

F. Field quality-control reports. 

G. Sample Warranty:  For special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For VFCs to include in emergency, operation, and 

maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and Maintenance Data," 

include the following: 

a. Manufacturer's written instructions for testing and adjusting thermal-magnetic 

circuit breaker and motor-circuit protector trip settings. 

b. Manufacturer's written instructions for setting field-adjustable overload relays. 

c. Manufacturer's written instructions for testing, adjusting, and reprogramming 

microprocessor control modules. 

d. Manufacturer's written instructions for setting field-adjustable timers, controls, and 

status and alarm points. 

e. Load-Current and Overload-Relay Heater List:  Compile after motors have been 

installed, and arrange to demonstrate that selection of heaters suits actual motor 

nameplate, full-load currents. 
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f. Load-Current and List of Settings of Adjustable Overload Relays:  Compile after 

motors have been installed, and arrange to demonstrate that switch settings for 

motor-running overload protection suit actual motors to be protected. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Power Fuses:  Equal to 10 percent of quantity installed for each size and type, but no 

fewer than three of each size and type. 

2. Control Power Fuses:  Equal to 10 percent of quantity installed for each size and type, but 

no fewer than two of each size and type. 

3. Indicating Lights:  Two of each type and color installed. 

4. Auxiliary Contacts:  Furnish one spare(s) for each size and type of magnetic controller 

installed. 

5. Power Contacts:  Furnish three spares for each size and type of magnetic contactor 

installed. 

1.8 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site 

testing. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. If stored in space that is not permanently enclosed and air conditioned, remove loose packing 

and flammable materials from inside. 

B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for VFCs, 

including clearances between VFCs, and adjacent surfaces and other items. 

1.10 WARRANTY 

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

workmanship within specified warranty period. 

1. Warranty Period:  An 18-month warranty shall be provided on materials and 

workmanship from the date of shipment. 
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PART 2 - PRODUCTS 

2.1 SUMMARY 

A. This section provides specification requirements for solid-state, pulse-width modulated (PWM) 

Adjustable Frequency Drives, herein referred to as AC Drives, for use with NEMA® design  

NEMA B AC motors, or standard IEC motors. 

B. The AC Drive supplier shall furnish, field test, adjust and certify all installed AC Drives for 

satisfactory operation. 

C. Any exceptions/deviations to this specification shall be indicated in writing and submitted no 

less than one week prior to bid date. 

2.2 REFERENCES 

A. ANSI®/NFPA® 70 - National Electrical Code® (NEC®). 

B. UL 508 - UL Standard for Safety Industrial Control Equipment. 

C. UL 508C - UL Standard for Safety Power Conversion Equipment. 

D. NEMA ICS7 : Industrial Control and Systems Variable Speed Drives. 

E. CSA C22.2 No. 14-M91 : Industrial Control Equipment 

F. IEC 1800 : Adjustable speed Electrical power drive systems 

G. SEMI-F47:  Voltage Ride Thru  

2.3 GENERAL DESCRIPTION 

A. The AC Drive shall convert the input AC mains power to an adjustable frequency and voltage 

B. The input power section shall utilize a full wave bridge design incorporating diode rectifiers. 

The diode rectifiers shall convert fixed voltage and frequency, AC line power to fixed DC 

voltage.   

C. The output power section shall change fixed DC voltage to adjustable frequency AC voltage. 

D. The adjustable frequency drive package shall include input EMI/RFI filtering. 

 

E. The AC drive shall have a user interface (keypad) that presents information in plain English / 

Spanish / French text.  The user interface shall include a Local / Remote button to switch 

between control at the terminal strip and the user interface (keypad).   This button shall also 

switch between network control and the user interface (keypad).  The keypad shall have Run 

and Stop keys and a manual speed potentiometer function. 
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2.4 MANUFACTURERS 

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

following: 

1. Schneider Electric USA, Inc Square D. (Basis of Design) 

2. ABB 

3. Eaton Electrical Inc: Cutler Hammer business unit 

2.5 ENCLOSURES 

A. VFC Enclosures:  NEMA 250, to comply with environmental conditions at installed location. 

1. Dry and Clean Indoor Locations:  Type 1. 

2. Outdoor Locations:  Type 3R. 

3. Other Wet or Damp Indoor Locations:  Type 4. 

4. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  

Type 12. 

2.6 CONSTRUCTION 

A. The AC Drive power converter shall be UL Plenum rated.  

1. Plenum Rating:  UL 1995; NRTL certification label on enclosure, clearly identifying 

VFC as "Plenum Rated." 

B. All heat sink fans shall be accessible from the front and shall not require the removal of the AC 

drive power converter for fan replacement. 

C. All heat sink fans shall be cycled on only when required to cool the drive to maximize  the life 

of the fan 

D. When a Type 12 conduit entrance kit is required.  The kit shall attach and be ground to the 

bottom of the AC drive and provide conduit landing for incoming line power cables, motor lead 

cable, control wiring, and network cabling. 

2.7 APPLICATION DATA 

A. The AC Drive shall be sized to operate a variable torque load. 

B. The speed range shall be from a minimum speed of 1.0 Hz to a maximum speed of 72 Hz. 

2.8  ENVIRONMENTAL RATINGS 

A. The AC Drive shall meet IEC 60664-1 Annex A and NEMA ICS 1, UL, and CSA standards.  

B. The AC Drive shall be designed to operate in an ambient temperature from -10 to 50 ˚C (14 to 
122 ˚F).   
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C. AC Drives in Type 12 enclosures shall be designed to operate in an ambient temperature from -

10 to 40 ˚C (14 to 104 ˚F). 

D. Provide internal heaters as required to provide operation down to 0 degrees F. 

E. The storage temperature range shall be -25 to 65 ˚C (-13 to 149 ˚F). 

F. The maximum relative humidity shall be 95%, non-condensing. 

G. The AC Drive shall be rated to operate at altitudes less than or equal to 3300 ft (1000 m). 

H. For altitudes above 3300 ft (1000 m), the AC Drive should be de-rated per drive specifications. 

I. The AC Drive shall meet the IEC 60721-3-3-3M3 operational vibration specification. 

2.9 RATINGS 

A. The AC Drive shall be designed to operate at the input line voltage indicated on the equipment 

schedule.  

B. The AC Drive shall operate from an input frequency range of 60 Hz (±) 5%. 

C. The displacement power factor shall not be less than .98 lagging under any speed or load 

condition. 

D. The efficiency of the AC Drive at 100% speed and load shall not be less than 97%. 

E. The variable torque rated AC Drive over current capacity shall be not less than 110% for 1 

minute. 

F. The output carrier frequency shall be randomly modulated about the selected frequency. The 

output carrier frequency of the AC Drive shall be selectable from 1 to 16 kHz, 12kHz nominal 

rating for 1-60 hp @ 200/240 V, 1-100 hp @ 380/480 V.  Selectable: 2.5 to 8 kHz, 2.5kHz 

nominal rating for 75-125 hp @ 200/240 V, 125-900 hp @ 380/480 V. 

2.10 PROTECTION 

A. Upon power-up, the AC Drive shall automatically test for valid operation of memory, loss of 

analog reference input, loss of communication, DC-to-DC power supply, control power and pre-

charge circuit. 

B. The AC drive shall be rated for UL minimum short circuit currents per given horsepower rating. 

C. The AC Drive shall be protected against short circuits, between output phases and to ground. 

D. The AC Drive shall have under-voltage power-loss ride through performance per the SEMI F-

47 voltage ride through standard and certified by a third party.   

E. The AC drive shall have a programmable ride-through function, which will allow the logic to 

maintain control for a minimum of one-second (60 cycles) without faulting. 
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F. An auto restart function will provide selectable time for restart attempts after the fault has 

disappeared and other operating conditions permit the restart.  The restart shall be performed by 

a series of automatic attempts separated by increasingly longer periods of time.  This period of 

time shall be selectable.  

G. Upon loss of the analog process follower reference signal, the AC Drive shall be programmable 

to display a fault.  

H. The AC Drive shall have a solid-state UL 508C listed overload protective device and meet IEC 

60947. 

I. The output frequency shall be software enabled to fold back when the motor is overloaded. 

J. There shall be three skip frequency ranges that can be programmed to a bandwidth of  2.5 Hz. 

2.11 ADJUSTMENTS & CONFIGURATIONS 

A. The AC Drive shall be capable of storing the configuration in the keypad. 

B. The acceleration and deceleration ramp times shall be adjustable from 0.05 to 999.9 seconds. 

C. The memory shall retain and record run status and fault type of the past eight faults. 

D. The software shall have an energy economy function that, when selected, will reduce the 

voltage to the motor when selected for variable torque loads. A constant volts/Hz ratio will be 

maintained during acceleration. The output voltage will then automatically adjust to meet the 

torque requirement of the load.  Selectable volts/Hz ratio patterns does not meet specification, 

the function must be automatically optimized. 

E. The AC Drive shall have macro configurations for HVAC and pump applications, PID regulator 

set-up and network set-up. 

2.12 KEYPAD DISPLAY INTERFACE 

A. A keypad display interface shall offer the modification of AC Drive adjustments through a 

touch keypad. All electrical values, configuration parameters, I/O assignments, application and 

activity function access, faults, local control, and adjustment storage, and diagnostics shall be 

accessible. 

B. The AC Drive model number, torque type, software revision number, horsepower, output 

current, motor frequency and motor voltage shall be listed on the drive identification portion of 

the LCD display. 

C. The keypad display shall have password protection that allows the keypad to be locked out from 

unauthorized personnel. 

D. The keypad shall be capable of displaying I/O assignment and status.  
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2.13 CONTROL CONNECTIONS  

A. The control power for the digital inputs and outputs shall be 24Vdc. 

B. The internal power supply shall incorporate automatic current fold-back that protects the 
internal power supply if incorrectly connected or shorted. The transistor logic outputs will be 
current limited and will not be damaged if shorted. 

C. Removable terminal strips shall be used on all logic and analog signal connections in the 
power converter. 

D. Two voltage-free relay output contacts will be provided. One of the contacts will indicate AC 
Drive fault status. The other contact shall indicate a drive run status. These relays shall be 
configurable for other status indicators. 

E. The AC drive shall have a power removal logic input. The drive shall not allow the motor to 
operate until this input is closed.  If this input is opened while the connected motor is running, 
the AC drive shall stop applying power to the motor. This power removal function shall be 

certified by an independent agency.  

F. The control section of AC drive shall be supplied separately if necessary with 24V DC,            
to keep the network communication always available even if the power supply is OFF. 

G. The drive shall include a damper solenoid end switch. Switch closure to be made prior to fan 
being energized.  

H. Provide with preset speed input to accommodate high speed operation from auxiliary 24 V 

signal 

2.14 SERIAL COMMUNICATION   

A. The AC Drive shall have an integrated RJ45 port, selectable for Modbus or CanOpen. 

B. The AC drive shall have the capability for internal mounted communication card. The following 

protocols shall be the minimum available : 

Industrial Installations HVAC building Installations 

- Ethernet TCP/IP 

- Modbus Plus 

- FIPIO 

- Profibus DP 

- Device Net 

- InterBus-S 

-Lonworks 

-BACnet 
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2.15 HARMONIC MITIGATION 

A. Each drive shall include a combination of integrated filters and DC link reactors to provide 

effective harmonic mitigation equivalent to 3% impedance without requiring additional panel 

space.   

PART 3 - EXECUTION 

3.1 INSPECTION 

A. Verify that the location is ready to receive work and the dimensions are as indicated. 

3.2 PROTECTION 

A. Before and during the installation, the AC Drive equipment shall be protected from water and 

site contaminants. 

3.3 INSTALLATION 

A. Wall-Mounting Controllers:  Install with tops at uniform height and with disconnect operating 

handles not higher than 79 inches above finished floor, unless otherwise indicated, and by 

bolting units to wall or mounting on lightweight structural-steel channels bolted to wall.  For 

controllers not on walls, provide freestanding racks complying with Section 260529 "Hangers 

and Supports for Electrical Systems." 

B. Roof-Mounting Controllers:  Install VFC on roofs with tops at uniform height and with 

disconnect operating handles not higher than 79 inches above finished roof surface unless 

otherwise indicated, and by bolting units to curbs or mounting on freestanding, lightweight, 

structural-steel channels bolted to curbs.  Seal roof penetrations after raceways are installed. 

1. Curbs and roof penetrations are specified in Section 077200 "Roof Accessories." 

2. Structural-steel channels are specified in Section 260529 "Hangers and Supports for 

Electrical Systems." 

C. Comply with NECA 1. 

D. Installation shall be the responsibility of the mechanical contractor.  The contractor shall install 

the drive in accordance with the recommendations of the VFD manufacturer as outlined in the 

VFD installation manual. 

E. Power wiring shall be completed by the electrical contractor, to NEC code 430.122 wiring 

requirements based on the VFD input current.  Caution: VFDs supplied without internal reactors 

have substantially higher input current ratings, which may require larger input power wiring and 

branch circuit protection.  The contractor shall complete all wiring in accordance with the 

recommendations of the VFD manufacturer as outlined in the installation manual. 

F. Installation shall be in compliance with manufacturer's instructions, drawings and             

recommendations. 
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G. The AC Drive supplier shall provide a representative to inspect the contractor's                 

installation, test and start-up the AC Drive(s) furnished under this specification. 

3.4 DOCUMENTATION 

A. The AC Drive supplier shall supply a comprehensive bound instruction and installation                

manual that includes wiring diagrams, layout diagrams, and outline dimensions. This                    

manual must be insertion in a shop manual supplied by the installing contract. 

3.5 SYSTEM DESCRIPTION 

A. General Requirements for VFCs: 

1. VFCs and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing 

agency, and marked for intended location and application. 

2. Comply with NEMA ICS 7, NEMA ICS 61800-2, and UL 508C. 

B. VFC Description:  Variable-frequency motor controller, consisting of power converter that 

employs pulse-width-modulated inverter, factory built and tested in an enclosure, with integral 

disconnecting means and overcurrent and overload protection; listed and labeled by an NRTL as 

a complete unit; arranged to provide self-protection, protection, and variable-speed control of 

one or more three-phase induction motors by adjusting output voltage and frequency. 

1. Units suitable for operation of NEMA MG 1, Design A and Design B motors, as defined 

by NEMA MG 1, Section IV, Part 30, "Application Considerations for Constant Speed 

Motors Used on a Sinusoidal Bus with Harmonic Content and General Purpose Motors 

Used with Adjustable-Voltage or Adjustable-Frequency Controls or Both." 

2. Units suitable for operation of inverter-duty motors as defined by NEMA MG 1, 

Section IV, Part 31, "Definite-Purpose Inverter-Fed Polyphase Motors." 

3. Listed and labeled for integrated short-circuit current (withstand) rating by an NRTL 

acceptable to authorities having jurisdiction. 

C. Design and Rating:  Match load type, such as fans, blowers, and pumps; and type of connection 

used between motor and load such as direct or through a power-transmission connection. 

D. Output Rating:  Three phase; 10 to 60 Hz, with voltage proportional to frequency throughout 

voltage range] [66 Hz, with torque constant as speed changes; maximum voltage equals input 

voltage. 

E. Isolated Control Interface:  Allows VFCs to follow remote-control signal over a minimum 40:1 

speed range. 

1. Signal:  Electrical. 

F. Internal Adjustability Capabilities: 

1. Minimum Speed:  5 to 25 percent of maximum rpm. 

2. Maximum Speed:  80 to 100 percent of maximum rpm. 

3. Acceleration:  0.1 to 999.9 seconds. 
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4. Deceleration:  0.1 to 999.9 seconds. 

5. Current Limit:  30 to minimum of 150 percent of maximum rating. 

G. Self-Protection and Reliability Features: 

1. Surge Suppression:  Factory installed as an integral part of the VFC, complying with 

UL 1449 SPD, Type 1 or Type 2. 

2. Surge Suppression:  Field-mounted surge suppressors complying with Section 264313 

"Surge Protection for Low-Voltage Electrical Power Circuits," UL 1449 SPD, Type 2. 

3. Loss of Input Signal Protection:  Selectable response strategy, including speed default to 

a percent of the most recent speed, a preset speed, or stop; with alarm. 

4. Under- and overvoltage trips. 

5. Inverter overcurrent trips. 

6. VFC and Motor-Overload/Overtemperature Protection:  Microprocessor-based thermal 

protection system for monitoring VFCs and motor thermal characteristics, and for 

providing VFC overtemperature and motor-overload alarm and trip; settings selectable 

via the keypad. 

7. Critical frequency rejection, with three selectable, adjustable deadbands. 

8. Instantaneous line-to-line and line-to-ground overcurrent trips. 

9. Loss-of-phase protection. 

10. Reverse-phase protection. 

11. Short-circuit protection. 

12. Motor-overtemperature fault. 

H. Automatic Reset/Restart:  Attempt three restarts after drive fault or on return of power after an 

interruption and before shutting down for manual reset or fault correction; adjustable delay time 

between restart attempts. 

I. Power-Interruption Protection:  To prevent motor from re-energizing after a power interruption 

until motor has stopped, unless "Bidirectional Autospeed Search" feature is available and 

engaged. 

J. Bidirectional Autospeed Search:  Capable of starting VFC into rotating loads spinning in either 

direction and returning motor to set speed in proper direction, without causing damage to drive, 

motor, or load. 

K. Torque Boost:  Automatically varies starting and continuous torque to at least 1.5 times the 

minimum torque to ensure high-starting torque and increased torque at slow speeds. 

L. Motor Temperature Compensation at Slow Speeds:  Adjustable current fall-back based on 

output frequency for temperature protection of self-cooled, fan-ventilated motors at slow 

speeds. 

3.6 CONTROLS AND INDICATION 

A. Status Lights:  Door-mounted LED indicators displaying the following conditions: 

1. Power on. 

2. Run. 

3. Overvoltage. 

4. Line fault. 
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5. Overcurrent. 

6. External fault. 

B. Panel-Mounted Operator Station:  Manufacturer's standard front-accessible, sealed keypad and 

plain-English-language digital display; allows complete programming, program copying, 

operating, monitoring, and diagnostic capability. 

1. Keypad:  In addition to required programming and control keys, include keys for HAND, 

OFF, and AUTO modes. 

2. Security Access:  Provide electronic security access to controls through identification and 

password with at least three levels of access:  View only; view and operate; and view, 

operate, and service. 

a. Control Authority:  Supports at least four conditions:  Off, local manual control at 

VFC, local automatic control at VFC, and automatic control through a remote 

source. 

C. Historical Logging Information and Displays: 

1. Real-time clock with current time and date. 

2. Running log of total power versus time. 

3. Total run time. 

4. Fault log, maintaining last four faults with time and date stamp for each. 

D. Indicating Devices:  Digital display and additional readout devices as required, mounted flush in 

VFC door and connected to display VFC parameters including, but not limited to: 

1. Output frequency (Hz). 

2. Motor speed (rpm). 

3. Motor status (running, stop, fault). 

4. Motor current (amperes). 

5. Motor torque (percent). 

6. Fault or alarming status (code). 

7. PID feedback signal (percent). 

8. DC-link voltage (V dc). 

9. Set point frequency (Hz). 

10. Motor output voltage (V ac). 

E. Control Signal Interfaces: 

1. Signal Inputs:  Capability to accept any of the following speed-setting input signals from 

the BAS or other control systems: 

a. 0- to 10-V dc. 

b. 4- to 20-mA dc. 

c. Potentiometer using up/down digital inputs. 

d. Fixed frequencies using digital inputs. 

2. Output Signal Interface:  A minimum of one programmable analog output signal(s) 4- to 

20-mA dc, which can be configured for any of the following: 
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a. Output frequency (Hz). 

b. Output current (load). 

c. DC-link voltage (V dc). 

d. Motor torque (percent). 

e. Motor speed (rpm). 

f. Set point frequency (Hz). 

3. Remote Indication Interface:  A minimum of two programmable dry-circuit relay outputs 

(120-V ac, 1 A) for remote indication of the following: 

a. Motor running. 

b. Set point speed reached. 

c. Fault and warning indication (overtemperature or overcurrent). 

d. PID high- or low-speed limits reached. 

F. BAS Interface:  Factory-installed hardware and software shall interface with BAS to monitor, 

control, display, and record data for use in processing reports.  VFC settings shall be retained 

within VFC's nonvolatile memory. 

1. Hardwired Points: 

a. Monitoring:  On-off status. 

b. Control:  On-off operation. 

3.7 SOURCE QUALITY CONTROL 

A. Testing:  Test and inspect VFCs according to requirements in NEMA ICS 61800-2. 

1. Test each VFC while connected to a motor that is comparable to that for which the VFC 

is rated. 

2. Verification of Performance:  Rate VFCs according to operation of functions and features 

specified. 

B. VFCs will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.8 EXAMINATION 

A. Examine areas, surfaces, and substrates to receive VFCs, with Installer present, for compliance 

with requirements for installation tolerances, and other conditions affecting performance of the 

Work. 

B. Examine VFC before installation.  Reject VFCs that are wet, moisture damaged, or mold 

damaged. 

C. Examine roughing-in for conduit systems to verify actual locations of conduit connections 

before VFC installation. 
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D. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of 

the Work 

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

3.9 CONTROL WIRING INSTALLATION 

A. Install wiring between VFCs and remote devices and facility's central-control system.  Comply 

with requirements in Section 260523 "Control-Voltage Electrical Power Cables." 

B. Bundle, train, and support wiring in enclosures. 

C. Connect selector switches and other automatic-control devices where applicable. 

1. Connect selector switches to bypass only those manual- and automatic-control devices 

that have no safety functions when switches are in manual-control position. 

2. Connect selector switches with control circuit in both manual and automatic positions for 

safety-type control devices such as low- and high-pressure cutouts, high-temperature 

cutouts, and motor-overload protectors. 

3.10 IDENTIFICATION 

A. Identify VFCs, components, and control wiring.  Comply with requirements for identification 

specified in Section 260553 "Identification for Electrical Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; provide 

warning signs. 

2. Label each VFC with engraved nameplate. 

3. Label each enclosure-mounted control and pilot device. 

B. Operating Instructions:  Frame printed operating instructions for VFCs, including control 

sequences and emergency procedures.  Fabricate frame of finished metal, and cover instructions 

with clear acrylic plastic.  Mount on front of VFC units. 

3.11 FIELD QUALITY CONTROL 

A. Testing Agency:  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 with the assistance of a factory-authorized service representative. 

D. Acceptance Testing Preparation: 

1. Test insulation resistance for each VFC element, bus, component, connecting supply, 

feeder, and control circuit. 

2. Test continuity of each circuit. 
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E. Tests and Inspections: 

1. Inspect VFC, wiring, components, connections, and equipment installation. Test and 

adjust controllers, components, and equipment. 

2. Test insulation resistance for each VFC element, component, connecting motor supply, 

feeder, and control circuits. 

3. Test continuity of each circuit. 

4. Verify that voltages at VFC locations are within 10 percent of motor nameplate rated 

voltages.  If outside this range for any motor, notify Engineerbefore starting the motor(s). 

5. Test each motor for proper phase rotation. 

6. Perform tests according to the Inspection and Test Procedures for Adjustable Speed 

Drives stated in NETA Acceptance Testing Specification.  Certify compliance with test 

parameters. 

7. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest. 

8. Perform the following infrared (thermographic) scan tests and inspections, and prepare 

reports: 

a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 days 

after Final Acceptance, perform an infrared scan of each VFC.  Remove front 

panels so joints and connections are accessible to portable scanner. 

b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of 

each VFC 11 months after date of Substantial Completion. 

c. Instruments and Equipment:  Use an infrared scanning device designed to measure 

temperature or to detect significant deviations from normal values.  Provide 

calibration record for device. 

9. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and 

malfunctioning controls and equipment. 

F. VFCs will be considered defective if they do not pass tests and inspections. 

G. Prepare test and inspection reports, including a certified report that identifies the VFC and 

describes scanning results.  Include notation of deficiencies detected, remedial action taken, and 

observations made after remedial action. 

3.12 STARTUP SERVICE 

A. Perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 

3.13 ADJUSTING 

A. Program microprocessors for required operational sequences, status indications, alarms, event 

recording, and display features.  Clear events memory after final acceptance testing and prior to 

Substantial Completion. 
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B. Set field-adjustable switches, auxiliary relays, time-delay relays, timers, and overload-relay 

pickup and trip ranges. 

C. Adjust the trip settings of instantaneous-only circuit breakers and thermal-magnetic circuit 

breakers with adjustable, instantaneous trip elements.  Initially adjust to 6 times the motor 

nameplate full-load amperes and attempt to start motors several times, allowing for motor cool-

down between starts.  If tripping occurs on motor inrush, adjust settings in increments until 

motors start without tripping.  Do not exceed 8 times the motor full-load amperes (or 11 times 

for NEMA Premium Efficient motors if required).  Where these maximum settings do not allow 

starting of a motor, notify Engineer before increasing settings. 

D. Set the taps on reduced-voltage autotransformer controllers. 

E. Set field-adjustable pressure switches. 

3.14 PROTECTION 

A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's 

written instructions until controllers are ready to be energized and placed into service. 

B. Replace VFCs whose interiors have been exposed to water or other liquids prior to Substantial 

Completion. 

3.15 DEMONSTRATION 

A. Train owner's maintenance personnel to adjust, operate, reprogram, and maintain VFCs. 

END OF SECTION 262923 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

METAL DUCTS 233113 - 1 

SECTION 233113 - METAL DUCTS 

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. Single-wall rectangular ducts and fittings. 

2. Single-wall round ducts and fittings. 

3. Sheet metal materials. 

4. Duct Liners. 

5. Sealants and gaskets. 

6. Hangers and supports. 

B. Related Sections: 

1. Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, 

and balancing requirements for metal ducts. 

2. Division 23 Section "Air Duct Accessories" for dampers, sound-control devices, duct-

mounting access doors and panels, turning vanes, and flexible ducts. 

1.3 PERFORMANCE REQUIREMENTS 

A. Duct Design:  Duct construction, including sheet metal thicknesses, seam and joint construction, 

reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible" Volume Four and performance requirements and 

design criteria indicated in "Duct Schedule" Article. 

B. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in 

ASHRAE 62.1. 

C. Structural Performance:  Hangers and supports for ductwork shall withstand the effects of 

gravity loads and stresses within limits and under conditions indicated according to 

ASCE/SEI 7 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of the following products: 

1. Liners and adhesives. 
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2. Sealants and gaskets. 

1.5 INFORMATIONAL SUBMITTALS 

A. Shop Drawings: 

1. Lined ductwork  

2. Fabrication, assembly, and installation, including plans, elevations, sections, components, 

and attachments to other work. 

3. Factory- and shop-fabricated ducts and fittings. 

4. Duct layout indicating sizes, configuration, liner material, and static-pressure classes. 

5. Ceiling devices and associated airflow rates.  

6. Elevation of top of ducts. 

7. Dimensions of main duct runs from building grid lines. 

8. Fittings. 

9. Reinforcement and spacing. 

10. Seam and joint construction. 

11. Penetrations through fire-rated and other partitions. 

12. Equipment installation based on equipment being used on Project. 

13. Locations for duct accessories, including dampers, turning vanes, and access doors and 

panels. 

14. Hangers and supports, including methods for duct and building attachment and vibration 

isolation. 

15. Sheet metal thicknesses 

B. Coordination Drawings:  Plans and other details, drawn to scale, on which components are 

shown and coordinated with each other, using input from installers of the items involved.   

C. Welding certificates. 

D. Field quality-control reports 

1.6 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. 

2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum supports. 

3. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding. 

B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 

Equipment" and Section 7 - "Construction and System Start-Up." 

C. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 

6.4.4 - "HVAC System Construction and Insulation." 
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PART 2 - PRODUCTS 

2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible" volume four based on indicated static-pressure class unless 

otherwise indicated. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse 

Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-

support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible." 

C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal 

Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-

support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible." 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types 

and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable 

sealing requirements, materials involved, duct-support intervals, and other provisions in 

SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

2.2 SINGLE-WALL ROUND DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on 

indicated static-pressure class unless otherwise indicated. 

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

following: 

a. Lindab Inc. 

b. McGill AirFlow LLC. 

c. SEMCO Incorporated. 

d. Sheet Metal Connectors, Inc. 

e. Spiral Manufacturing Co., Inc. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for 

static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, 

and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible." 

C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," 
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for static-pressure class, applicable sealing requirements, materials involved, duct-support 

intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible." 

D. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and 

Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials 

involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible." 

2.3 SHEET METAL MATERIALS 

A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct 

construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, 

seam marks, roller marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation:  G90. 

2. Finishes for Surfaces Exposed to View:  Mill phosphatized. 

C. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and 

galvanized. 

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum 

ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials. 

D. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 

minimum diameter for lengths longer than 36 inches. 

2.4 DUCT LINER 

 

A. Flexible Elastomeric Noise Reducing Duct Liner:  Preformed, cellular, closed-cell, sheet 

materials complying with ASTM C 534, Type II, Grade 1; and with NFPA 90A or NFPA 90B. 

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

following: 

a. Armacell LLC, Coilflex. 

b. Aeroflex USA Inc 

c. Rubatex International, LLC 

2. Surface-Burning Characteristics:  Maximum flame-spread index of 25 and maximum 

smoke-developed index of 50 when tested according to UL 723; certified by an NRTL. 

3. Minimum thermal conductivity: .25 BTU-in/h-ft^2-F 

4. Rated for 180 degree F max and -297 degree F min 

5. Noncorrosive 
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6. Antimicrobial 

7. Sound transmission rating: 25 

8. Liner Adhesive:  As recommended by insulation manufacturer and complying with 

NFPA 90A or NFPA 90B. 

a. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

b. Adhesive shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile 

Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 

B. Shop Application of Duct Liner:  Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 7-11, "Flexible Duct Liner Installation." 

1. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive 

coverage at liner contact surface area.  Attaining indicated thickness with multiple layers 

of duct liner is prohibited. 

2. Apply adhesive to transverse edges of liner facing upstream that do not receive metal 

nosing. 

3. Butt transverse joints without gaps, and coat joint with adhesive. 

4. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-

edge overlapping. 

5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, 

unless duct size and dimensions of standard liner make longitudinal joints necessary. 

6. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm. 

7. Adhere to duct with adhesive and secure liner with mechanical fasteners 4 inches 

from corners and at intervals not exceeding 12 inches transversely; at 3 inches from 

transverse joints and at intervals not exceeding 18 inches longitudinally. 

8. Secure transversely oriented liner edges facing the airstream with metal nosings that have 

either channel or "Z" profiles or are integrally formed from duct wall.  Fabricate edge 

facings at the following locations: 

a. Fan discharges. 

b. Intervals of lined duct preceding unlined duct. 

c. Upstream edges of transverse joints in ducts where air velocities are higher than 

2500 fpm or where indicated. 

2.5 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and 

gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 

of 50 when tested according to UL 723; certified by an NRTL. 

B. Two-Part Tape Sealing System: 

1. Tape:  Woven cotton fiber impregnated with mineral gypsum and modified 

acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight 

seal. 

2. Tape Width:  3 inches. 
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3. Sealant:  Modified styrene acrylic. 

4. Water resistant. 

5. Mold and mildew resistant. 

6. Maximum Static-Pressure Class:  10-inch wg, positive and negative. 

7. Service:  Indoor and outdoor. 

8. Service Temperature:  Minus 40 to plus 200 deg F. 

9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum. 

10. For indoor applications, use sealant that has a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. Water-Based Joint and Seam Sealant: 

1. Application Method:  Brush on. 

2. Solids Content:  Minimum 65 percent. 

3. Shore A Hardness:  Minimum 20. 

4. Water resistant. 

5. Mold and mildew resistant. 

6. VOC:  Maximum 75 g/L (less water). 

7. Maximum Static-Pressure Class:  10-inch wg, positive and negative. 

8. Service:  Indoor or outdoor. 

9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum sheets. 

D. Flanged Joint Sealant:  Comply with ASTM C 920. 

1. General:  Single-component, acid-curing, silicone, elastomeric. 

2. Type:  S. 

3. Grade:  NS. 

4. Class:  25. 

5. Use:  O. 

6. For indoor applications, use sealant that has a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

7. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers. 

E. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer. 

F. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be 

rated for 10-inch wg static-pressure class, positive or negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 

3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings 

and fitting spigots. 

2.6 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts. 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

METAL DUCTS 233113 - 7 

B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized 

rods with threads painted with zinc-chromate primer after installation. 

C. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and 

Table 5-2, "Minimum Hanger Sizes for Round Duct." 

D. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 

with duct materials. 

E. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates. 

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct 

system.  Indicated duct locations, configurations, and arrangements were used to size ducts and 

calculate friction loss for air-handling equipment sizing and for other design considerations.  

Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and 

Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible" unless otherwise indicated. 

C. Install round ducts in maximum practical lengths. 

D. Install ducts with fewest possible joints. 

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for 

branch connections. 

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 

perpendicular to building lines. 

G. Install ducts close to walls, overhead construction, columns, and other structural and permanent 

enclosure elements of building. 

H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and 

enclosures. 

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to 

view, cover the opening between the partition and duct or duct insulation with sheet metal 

flanges of same metal thickness as the duct.  Overlap openings on four sides by at least 1-1/2 

inches. 
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K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  

Comply with requirements in Division 23 Section "Air Duct Accessories" for fire and smoke 

dampers. 

L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials. 

Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," 

Appendix G, "Duct Cleanliness for New Construction Guidelines." 

3.2 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 

B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use 

two-part tape sealing system. 

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.   

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, 

hangers and supports, duct accessories, and air outlets. 

E. Repair or replace damaged sections and finished work that does not comply with these 

requirements. 

3.3 DUCT SEALING 

A. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible": 

1. All ductwork: Seal class A 

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 

Chapter 5, "Hangers and Supports." 

B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners 

appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 

2. Install powder-actuated concrete fasteners after concrete is placed and completely cured. 

3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for 

slabs more than 4 inches thick. 

4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for 

slabs less than 4 inches thick. 

5. Do not use powder-actuated concrete fasteners for seismic restraints. 

C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and Table 5-2, 
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"Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and 

supports within 24 inches of each elbow and within 48 inches of each branch intersection. 

D. Hangers Exposed to View:  Threaded rod and angle or channel supports. 

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, 

bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 

feet. 

F. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, 

and shear capacities appropriate for supported loads and building materials where used. 

3.5 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Division 23 Section 

"Air Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 

branch, outlet and inlet, and terminal unit connections. 

3.6 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have 

duct liner.  Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.  

Paint materials and application requirements are specified in Division 09 painting Sections. 

3.7 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Leakage Tests: 

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual."  Submit a test report 

for each test. 

2. Test the following systems: 

a. Ducts with a Pressure Class Higher Than 2-Inch wg:  Test representative duct 

sections no less than 25 percent of total installed duct area for each designated 

pressure class. 

3. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing 

and for compliance with test requirements. 

4. Test for leaks before applying external insulation. 

5. Conduct tests at static pressures equal to maximum design pressure of system or section 

being tested.  If static-pressure classes are not indicated, test system at maximum system 

design pressure.  Do not pressurize systems above maximum design operating pressure. 

6. Give fourteen days' advance notice for testing. 

C. Duct System Cleanliness Tests: 
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1. Visually inspect duct system to ensure that no visible contaminants are present. 

2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness according 

to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC 

Systems." 

a. Acceptable Cleanliness Level:  Net weight of debris collected on the filter media 

shall not exceed 0.75 mg/100 sq. cm. 

D. Duct system will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.8 DUCT CLEANING 

A. Clean new and existing duct system(s) before testing, adjusting, and balancing. 

B. Use service openings for entry and inspection. 

1. Create new openings and install access panels appropriate for duct static-pressure class if 

required for cleaning access.  Provide insulated panels for insulated or lined duct.  Patch 

insulation and liner as recommended by duct liner manufacturer.  Comply with 

Division 23 Section "Air Duct Accessories" for access panels and doors. 

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection. 

3. Remove and reinstall ceiling to gain access during the cleaning process. 

C. Particulate Collection and Odor Control: 

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 

percent collection efficiency for 0.3-micron-size (or larger) particles. 

2. When venting vacuuming system to outdoors, use filter to collect debris removed from 

HVAC system, and locate exhaust downwind and away from air intakes and other points 

of entry into building. 

D. Clean the following components by removing surface contaminants and deposits: 

1. Air outlets and inlets (registers, grilles, and diffusers). 

2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply 

and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive 

assemblies. 

3. Air-handling unit internal surfaces and components including mixing box, coil section, 

air wash systems, spray eliminators, condensate drain pans, humidifiers and 

dehumidifiers, filters and filter sections, and condensate collectors and drains. 

4. Coils and related components. 

5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and 

mechanical equipment rooms. 

6. Supply-air ducts, dampers, actuators, and turning vanes. 

7. Dedicated exhaust and ventilation components and makeup air systems. 

E. Mechanical Cleaning Methodology: 
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1. Clean metal duct systems using mechanical cleaning methods that extract contaminants 

from within duct systems and remove contaminants from building. 

2. Use vacuum-collection devices that are operated continuously during cleaning.  Connect 

vacuum device to downstream end of duct sections so areas being cleaned are under 

negative pressure. 

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without 

damaging integrity of metal ducts, duct liner, or duct accessories. 

4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner 

to get wet.  Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated 

or that has friable material, mold, or fungus growth. 

5. Clean coils and coil drain pans according to NADCA 1992.  Keep drain pan operational.  

Rinse coils with clean water to remove latent residues and cleaning materials; comb and 

straighten fins. 

6. Provide drainage and cleanup for wash-down procedures. 

7. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if 

fungus is present.  Apply antimicrobial agents according to manufacturer's written 

instructions after removal of surface deposits and debris. 

3.9 START UP 

A. Air Balance:  Comply with requirements in Division 23 Section "Testing, Adjusting, and 

Balancing for HVAC." 

3.10 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows: 

B. Supply, Return, Exhaust, and Outside Air: 

a. Pressure Class:  Positive 3-inch wg  Negative 2- inch wg 

b. Minimum SMACNA Seal Class:  A. 

c. SMACNA Leakage Class for Rectangular:  24. 

d. SMACNA Leakage Class for Round: 24 

C. Intermediate Reinforcement: 

1. Galvanized-Steel Ducts:  Galvanized steel or carbon steel coated with zinc-chromate 

primer. 

D. Liner: 

1. Air Ducts specifically identified with an “L” after the duct size on drawings: 

a. Flexible elastomeric noise reducing duct liner: 1 inches thick 

E. Elbow Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible," Figure 4-2, "Rectangular Elbows." 
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a. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 

Runners," and Figure 4-4, "Vane Support in Elbows." 

2. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible," Figure 3-4, "Round Duct Elbows." 

a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with 

SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-

1, "Mitered Elbows."  Elbows with less than 90-degree change of direction have 

proportionately fewer segments. 

 

1) Velocity up to 1500 fpm:  1.5 radius-to-diameter ratio and four segments for 

90-degree elbow. 

b. Round Elbows, 8 Inches and Smaller in Diameter:  Stamped. 

c. Round Elbows, 10 Inches and Larger in Diameter:  5 Gore, Welded. 

A. Branch Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible," Figure 4-6, "Branch Connection." 

a. Rectangular Main to Rectangular Branch:  45-degree lateral or 90-degree with 45-

degree entry. 

2. Rectangular Main to Round Tap:  Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 

3-6, "Conical Tees."  Saddle taps are permitted in existing duct. 

a. Velocity 1000 fpm or Lower:  90-degree tap. 

b. Velocity 1000 to 1500 fpm:  Conical tap. 

c. Velocity 2000 fpm or Less:  45-degree lateral or 90-degree with 45-degree entry. 

END OF SECTION 233113 
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SECTION 233300 - AIR DUCT ACCESSORIES 

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. Backdraft and pressure relief dampers. 

2. Manual volume dampers. 

3. Control dampers. 

4. Fire dampers. 

5. Flange connectors. 

6. Turning vanes. 

7. Duct-mounted access doors. 

8. Flexible connectors. 

9. Duct accessory hardware 

10. Flexible ducts. 

1.3 ACTION SUBMITTALS 

A. Product data 

B. Shop Drawings:  For duct accessories.  Include plans, elevations, sections, details and attachments 

to other work. 

1. Detail duct accessories fabrication and installation in ducts and other construction.  Include 

dimensions, weights, loads, and required clearances; and method of field assembly into 

duct systems and other construction.  Include the following: 

a. Special fittings. 

b. Manual volume damper installations. 

c. Control-damper installations. 

d. Fire-damper damper installations, including sleeves; and duct-mounted access doors 

and remote damper operators. 

e. Wiring Diagrams:  For power, signal, and control wiring. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which ceiling-mounted 

access panels and access doors required for access to duct accessories are shown and coordinated 

with each other, using input from Installers of the items involved. 

B. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For air duct accessories to include in operation and 

maintenance manuals 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Fusible Links:  Furnish 1 for each damper requiring fusible links installed 

PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 

NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 

acceptable materials, material thicknesses, and duct construction methods unless otherwise 

indicated.  Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 

discolorations, and other imperfections 

2.2 MATERIALS 

A. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation:  G90. 

2. Exposed-Surface Finish:  Mill phosphatized. 

B. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304, and having a No. 2 finish 

for concealed ducts and a No.3 finish for exposed ducts 

C. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized 

sheet metal ducts; compatible materials for aluminum and stainless-steel ducts. 

D. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 

minimum diameter for lengths longer than 36 inches 
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2.3 BACKDRAFT AND PRESSURE RELIEF DAMPERS 

A. Performance:  Subject to compliance with requirements and related documents, provide products 

meeting a minimum performance of the following: 

1. Description:  Gravity balanced. 

2. Maximum Air Velocity:  2500 fpm. 

3. Maximum System Pressure:  2-inch wg. 

4. Temperature: 180 degrees F 

5. Frame:  18 gauge galvanized sheet steel, 3.5 in wide with welded corners and mounting 

flange. 

6. Blades:  .025 in thick roll-formed aluminum, center-pivoted, with sealed edges. 

7. Blade Action:  Parallel. 

8. Blade Seals:  extruded vinyl  

9. Blade Axles: 

a. Material: Plated steel. 

b. Diameter: .1875 in 

10. Tie Bars and Brackets:  20 gauge galvanized steel (on-blade) 

11. Return Spring:  Adjustable tension. 

12. Bearings: Acetal. 

13. Accessories: 

a. Adjustment device to permit setting for varying differential static pressure 

2.4 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 

1. Manufacturers:  provide products by one of the following: 

a. Greenheck Fan Corporation 

b. Nailor Industries Inc. 

c. Ruskin Company. 

2. Standard leakage rating, with linkage outside airstream. 

3. Suitable for horizontal or vertical applications. 

4. Frames: 

a. Frame:  Hat-shaped, 16 gauge, 5 inch deep, galvanized sheet steel. 

b. Mitered and welded corners. 

c. Flanges for attaching to walls and flangeless frames for installing in ducts. 

5. Blades: 

a. Single blade up to 12” high, multi blade over 12” high 

b. Parallel- or opposed-blade design. 

c. Stiffen damper blades for stability. 
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d. Galvanized, V-blade, 16 gauge but not less than two gauges more than the duct 

gauge 

6. Blade Axles:  Galvanized steel, ½ inch diameter. 

7. Bearings: 

a. Stainless-steel sleeve. 

b. Dampers in ducts with pressure classes of 2-inch wg or more and on all dampers 

over 12 inch diameter shall have continuous rod axles full length of damper blades 

and bearings at both ends of operating shaft. 

8. Tie Bars and Brackets:  Galvanized steel. 

9. Include elevated platform for insulated duct mounting. 

10. Damper handles: 

a. Cast alloy body and core 

b. Heavy stamped handle 

c. Locking 

d. Hex locking nut and acorn nut 

e. Basis of design: Duro Dyne, Specline or approved equal 

2.5 FIRE DAMPERS 

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

following: 

 

1. Air Balance; a division of MESTEK 

2. Greenheck Fan Corporation. 

3. Ruskin Company. 

B. Fire Dampers (Curtain Style): 

1. Type: Static; rated and labeled according to UL 555 by an NRTL. 

2. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm 

velocity. 

3. Fire Rating:  1-1/2 hours. 

4. Frame:  Curtain type with blades outside airstream; fabricated with roll-formed, 0.034-

inch- thick galvanized steel; with mitered and interlocking corners. 

5. Mounting Sleeve:  Factory installed galvanized sheet steel.  Provide with breakaway duct 

connections. 

a. Minimum Thickness:  0.05 thick, as indicated, and of length to suit application. 

b. Exception:  Omit sleeve where damper-frame width permits direct attachment of 

perimeter mounting angles on each side of wall or floor; thickness of damper frame 

must comply with sleeve requirements. 

6. Mounting Orientation:  Vertical or horizontal as indicated. 

7. Blades:  Galvanized curtain style 

8. Heat-Responsive Device:  Replaceable, 165 [212] deg F rated, fusible links. 
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C. Fire Dampers (Airfoil Style): 

1. Type: Static [Dynamic]; rated and labeled according to UL 555 by an NRTL. 

2. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm 

velocity. 

3. Fire Rating:  1-1/2 [3] hours. 

4. Frame: Multiple-blade type; fabricated with roll-formed, 0.034-inch- thick galvanized 

steel; with mitered and interlocking corners. 

5. Mounting Sleeve:  Factory installed, galvanized sheet steel.  Provide with breakaway duct 

connections. 

a. Minimum Thickness:  0.05 thick, as indicated, and of length to suit application. 

b. Exception:  Omit sleeve where damper-frame width permits direct attachment of 

perimeter mounting angles on each side of wall or floor; thickness of damper frame 

must comply with sleeve requirements. 

6. Mounting Orientation:  Vertical or horizontal as indicated. 

7. Blades: Roll-formed, interlocking 0.024 inch thick galvanized sheet steel. 

8. Heat-Responsive Device:  Replaceable, 165 [212] deg F rated, fusible links. 

2.6 FLANGE CONNECTORS 

A. Interior 

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

following: 

a. Ductmate Industries, Inc. 

b. Nexus PDQ; Division of Shilco Holdings Inc. 

c. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

2. Description:  roll-formed, factory-fabricated, slide-on transverse flange connectors, 

gaskets, and components. 

3. Material:  Galvanized steel. 

4. Gage and Shape:  Match connecting ductwork. 

2.7 TURNING VANES 

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

following: 

1. Ductmate Industries, Inc. 

2. Duro Dyne Inc. 

3. Elgen Manufacturing. 

4. METALAIRE, Inc. 

5. SEMCO Incorporated. 

6. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 
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B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support 

with bars perpendicular to blades set; set into vane runners suitable for duct mounting. 

C. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows." 

D. Vane Construction: Single Wall for ducts up to 36 inches wide and double wall for larger 

dimensions. 

E. Vane Spacing: 1.5 inches. 

F. Vane Radius: 2 inches. 

2.8 DUCT-MOUNTED ACCESS DOORS 

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

following: 

1. Ductmate Industries, Inc. 

2. Greenheck Fan Corporation. 

3. Nailor Industries Inc 

B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," and 

7-3, "Access Doors - Round Duct." 

1. Door: 

a. Double wall, rectangular. 

b. Galvanized sheet metal with insulation fill and thickness as indicated for duct 

pressure class. 

c. Vision panel. 

d. Hinges and Latches:  1-by-1-inch piano hinge and cam latches. 

e. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 

3. Number of Hinges and Locks: 

a. Access Doors up to 18 Inches Square:  Two hinges and two sash locks. 

b. Access Doors up to 24 by 48 Inches:  Three hinges and two compression latches with 

outside and inside handles. 

c. Access Doors Larger Than 24 by 48 Inches:  Four hinges and two compression 

latches with outside and inside handles. 

C. Pressure Relief Access Door: 

1. Door and Frame Material:  Galvanized sheet steel. 

2. Door:  Double wall with insulation fill with metal thickness applicable for duct pressure 

class. 
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3. Operation:  Open outward for positive-pressure ducts and inward for negative-pressure 

ducts. 

4. Factory set at 10-inch wg. 

5. Doors close when pressures are within set-point range. 

6. Hinge:  Continuous piano. 

7. Latches:  Cam. 

8. Seal:  Neoprene or foam rubber. 

9. Insulation Fill:  1-inch thick, fibrous-glass or polystyrene-foam board 

2.9 FLEXIBLE CONNECTORS 

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

following: 

1. Ductmate Industries, Inc. 

2. Duro Dyne Inc. 

3. Elgen Manufacturing. 

4. Ventfabrics, Inc. 

5. Ward Industries, Inc.; a division of Hart & Cooley, Inc 

B. Materials:  Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives:  Comply with UL 181, Class 1. 

D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 5-3/4 inches wide attached to 2 

strips of 2-3/4-inch wide, 0.028-inch thick, galvanized sheet steel or 0.032-inch thick aluminum 

sheets.  Provide metal compatible with connected ducts. 

E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene. 

1. Minimum Weight:  26 oz./sq. yd.. 

2. Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling. 

3. Service Temperature:  Minus 40 to plus 200 deg F. 

2.10 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and 

gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to suit 

duct-insulation thickness. 

B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline 

and grease. 

2.11 FLEXIBLE DUCTS 

A. Performance:  Subject to compliance with requirements and related documents, provide products 

meeting a minimum performance of the following: 
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B. Insulated, Flexible Duct:  UL 181, Class 1, black polymer film supported by helically wound, 

spring-steel wire; fibrous-glass insulation; polyethylene vapor-barrier film. 

1. Pressure Rating:  4-inch wg positive and 0.5-inch wg negative. 

2. Maximum Air Velocity:  4000 fpm. 

3. Temperature Range:  Minus 20 to plus 175 deg F. 

4. Insulation R-Value:  Comply with ASHRAE/IESNA 90.1. 

C. Flexible ducts to be provided for supply air ductwork only or as otherwise shown on drawings.  

D. Flexible Duct Connectors: 

1. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-

gear action in sizes 3 through 18 inches, to suit duct size. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible" for metal ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in 

galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and 

aluminum accessories in aluminum ducts. 

C. Install control dampers at outlet of exhaust fans or exhaust ducts as close as possible to exhaust 

fan unless otherwise indicated. 

D. Provide volume dampers at points on supply, return, and exhaust systems where branches extend 

from larger ducts. Dampers shall be provided as necessary to achieve a NEBB certified air 

balance. 

1. Install steel volume dampers in steel ducts. 

2. Install stainless steel volume dampers in stainless steel ducts. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 

F. Remote volume damper operator: Install where volume dampers are shown on contract 

documents above inaccessible ceiling.  Operator shall be adjustable by removing 1” screw cap.  
Rack and pinion controller mounted to “C” bracket.  Bracket shall fasten to a ceiling support stud 
above the ceiling.  Airflow adjustment tool shall be provided, one tool per 10 operators. 

G. Remote control damper operator:  Install where volume damper as shown on contract documents 

above inaccessible ceiling.  Install terminal wall point and connect RJ-11 cable between damper 

and terminal point.  Support wire per division 26 ‘Wiring’ sections.  Group terminal points at 

single location as practical, review terminal point location(s) with Engineer or Owner’s 
Representative.  

H. Install test holes at fan inlets and outlets and elsewhere as indicated. 
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I. Install fire dampers according to UL listing. 

J. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 

accessories and equipment at the following locations: 

1. On both sides of duct coils. 

2. At outdoor-air intakes and mixed-air plenums. 

3. At drain pans and seals. 

4. Downstream from manual volume dampers, control dampers, backdraft dampers, and 

equipment. 

5. Adjacent to and close enough to fire dampers, to reset or reinstall fusible links.  Access 

doors for access to fire dampers having fusible links shall be pressure relief access doors 

and shall be outward operation for access doors installed upstream from dampers and 

inward operation for access doors installed downstream from dampers. 

6. Upstream and downstream from turning vanes. 

7. Upstream or downstream from duct silencers. 

8. Control devices requiring inspection. 

9. Elsewhere as indicated. 

K. Install access doors with swing against duct static pressure. 

L. Access Door Sizes: 

1. One-Hand or Inspection Access:  8 by 5 inches. 

2. Two-Hand Access:  12 by 6 inches. 

3. Head and Hand Access:  18 by 10 inches. 

4. Head and Shoulders Access:  21 by 14 inches. 

5. Body Access:  25 by 14 inches. 

6. Body plus Ladder Access:  25 by 17 inches. 

M. Label access doors according to Division 23 Section "Identification for HVAC Piping and 

Equipment" to indicate the purpose of access door. 

N. Install flexible connectors to connect ducts to equipment. 

O. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with loaded 

vinyl sheet held in place with metal straps. 

P. Connect terminal units to supply ducts directly or with maximum 12-inch lengths of flexible duct.  

Do not use flexible ducts to change directions. 

Q. Connect diffusers to ducts directly or with maximum 60-inch lengths of flexible duct clamped in 

place with stainless steel band clamps. 

R. Connect flexible ducts to metal ducts with stainless steel band clamps, adhesive, and sheet metal 

screws. 

S. Install duct test holes where required for testing and balancing purposes. 
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3.2 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 

2. Inspect locations of access doors and verify that purpose of access door can be performed. 

3. Operate fire dampers to verify full range of movement and verify that proper heat-response 

device is installed. 

4. Inspect turning vanes for proper and secure installation. 

5. Operate remote damper operators to verify full range of movement of operator and damper. 

6. Verify all dampers are secured and handles can be correctly fastened to hold damper in 

place. 

END OF SECTION 233300 
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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. Roof Downblast Centrifugal Exhaust Fans 

B. Related Sections: 

1. Section 230010 “Common Motor Requirements for HVAC Equipment.” 

2. Section 237200 “Roof Accessories.” 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

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. Certified fan sound-power ratings. 

5. Motor ratings and electrical characteristics, plus motor and electrical accessories. 

6. Material thickness and finishes, including color charts. 

7. Dampers, including housings, linkages, and operators. 

8. Prefabricated roof curbs. 

9. 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. 

4. Design Calculations: Calculate requirements for selecting vibration isolators  

C. Delegated-Design Submittal: For unit hangars and supports indicated to comply with 

performance requirements and design criteria, including analysis data signed and sealed by the 

qualified professional engineer responsible for their preparation. 
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1. Design Calculations: Calculate requirements for selecting vibration isolators and for 

designing vibration isolation bases. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Floor plans, reflected ceiling plans, and other details, or BIM model, 

drawn to scale, showing the items described in this Section and coordinated with all building 

trades. 

B. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For HVAC power ventilators to include in normal and 

emergency operation, and maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Belts: One set for each belt-driven unit. 

PART 2 - PRODUCTS 

2.1 DIRECT DRIVE ROOF DOWNBLAST CENTRIFUGAL EXHAUST FANS  

A. General Description: 

 

1. Downblast fan shall be for roof mounted applications 

2. Performance capabilities up to 14,500 cubic feet per minute (cfm) and static pressure to 

2.75 inches of water gauge 

3. Fans are available in twenty sizes with nominal wheel diameters ranging from 8 inches 

through 30 inches (071 - 300 unit sizes) 

4. Maximum continuous operating temperature is 180 Fahrenheit (82.2 Celsius) 

5. Each fan shall bear a permanently affixed manufacture's engraved metal nameplate 

containing the model number and individual serial number. 

B. Wheel: 

 

1. Constructed of aluminum 

2. Non-overloading, backward inclined centrifugal  

3. Statically and dynamically balanced in accordance to AMCA Standard 204-05 

4. The wheel cone and fan inlet will be matched and shall have precise running tolerances 

for maximum performance and operating efficiency. 

C. Motors: 
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1. Electronically Commutated Motor 

a. Motor enclosures:  Open type 

b. Motor to be a DC electronic commutation type motor (ECM) specifically designed 

for fan applications.  AC induction type motors are not acceptable.  Examples of 

unacceptable motors are:  Shaded Pole, Permanent Split Capacitor (PSC), Split 

Phase, Capacitor Start and 3 phase induction type motors. 

c. Motors are permanently lubricated, heavy duty ball bearing type to match with the 

fan load and pre-wired to the specific voltage and phase. 

d. Internal motor circuitry to convert AC power supplied to the fan to DC power to 

operate the motor. 

e. Motor shall be speed controllable down to 20% of full speed (80% turndown).  

Speed shall be controlled by either a potentiometer dial mounted at the motor or by 

a 0-10 VDC signal. 

f. Motor shall be a minimum of 85% efficient at all speeds. 

D. Housing: 

1. Motor cover, shroud, curb cap, and lower windband shall be constructed of heavy gauge 

aluminum 

2. Shroud shall have an integral rolled bead for extra strength 

3. Shroud shall be drawn from a disc and direct air downward 

4. Lower windband shall have a formed edge for added strength 

5. Motor cover shall be drawn from a disc 

6. All housing components shall have final thicknesses equal to or greater then preformed 

thickness. 

7. Curb cap shall have pre-punched mounting holes to ensure correct attachment 

8. Rigid internal support structure 

9. Leak proof 

E. Housing Supports and Drive Frame: 

 

1. Drive frame assemblies shall be constructed of heavy gauge steel and mounted on 

vibration isolators 

F. Vibration Isolation: 

 

1. Rubber isolators  

2. Sized to match the weight of each fan 

G. Disconnect Switches: 

 

1. NEMA-1 rated 

2. Positive electrical shut-off 

3. Wired from fan motor to junction box installed within motor compartment 

H. Options/Accessories: 

 

1. Birdscreen: 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

         

HVAC POWER VENTILATORS  260500- 4                      

         

a. Material Type: Galvanized 

b. Protects fan discharge 

 

2. Roof Curbs: 

a. Provide wind rated roof curb in accordance with Section 237200. 

 

3. Dampers: 

a. Type: Motorized 

b. Prevents outside air from entering back into the building when fan is off 

c. Balanced for minimal resistance to flow 

d. Galvanized frames with prepunched mounting holes 

2.2 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. Secure roof-mounted fans to roof curbs with zinc-plated hardware. See Section 077200 "Roof 

Accessories" for installation of roof curbs. 

C. Install units with clearances for service and maintenance. 
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D. Label units according to requirements specified in Section 230553 "Identification for HVAC 

Piping and Equipment." 

3.2 DUCTWORK CONNECTIONS 

A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct 

connections with flexible connectors. Flexible connectors are specified in Section 233300 "Air 

Duct Accessories." 

3.3 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." 

C. Install electrical devices furnished by manufacturer, but not factory mounted, according to 

NFPA 70 and NECA 1. 

1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in 

Section 260553 "Identification for Electrical Systems." 

2. Nameplate shall be laminated acrylic or melamine plastic signs with a black background 

and engraved white letters at least 1/2 inch high. 

3.4 CONTROL CONNECTIONS 

A. Install control and electrical power wiring to field-mounted control devices. 

B. Connect control wiring according to Section 260523 "Control-Voltage Electrical Power 

Cables." 

3.5 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. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 

inspect components, assemblies, and equipment installations, including connections. 

D. Perform tests and inspections with the assistance of a factory-authorized service representative. 

E. Tests and Inspections: 

1. Verify that shipping, blocking, and bracing are removed. 
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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. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan 

wheel free rotation and smooth bearing operation. Reconnect fan drive system, align and 

adjust belts, and install belt guards. 

6. Adjust belt tension. 

7. Adjust damper linkages for proper damper operation. 

8. Verify lubrication for bearings and other moving parts. 

9. Verify that manual and automatic volume control and fire and smoke dampers in 

connected ductwork systems are in fully open position. 

10. Disable automatic temperature-control operators, energize motor, and adjust fan to 

indicated rpm, and measure and record motor voltage and amperage. 

11. Shut unit down and reconnect automatic temperature-control operators. 

12. Remove and replace malfunctioning units and retest as specified above. 

F. Test and adjust controls and safeties. Controls and equipment will be considered defective if 

they do not pass tests and inspections. 

G. Prepare test and inspection reports. 

3.6 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 

B. Adjust belt tension. 

C. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" 

for testing, adjusting, and balancing procedures. 

D. Replace fan and motor pulleys as required to achieve design airflow. 

E. Lubricate bearings. 

3.7 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain centrifugal fans. 

END OF SECTION 
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SECTION 233600 - AIR TERMINAL UNITS 

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. Single-duct air terminal units. 

2. Casing Liner. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of air terminal unit. 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes for air terminal units. 

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 

specialties and accessories. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and mounting 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. 

4. Hangers and supports, including methods for duct and building attachment and vibration 

isolation. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Refer to specification section 230010 “General Mechanical 
Requirements” for further information on coordination drawings. 

B. Field quality-control reports. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For air terminal units to include in emergency, operation, and 

maintenance manuals.  O&M information shall include the following: 

1. Instructions for resetting minimum and maximum air volumes. 

2. Instructions for adjusting software set points 

1.6 QUALITY ASSURANCE 

A. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 

Equipment" and Section 7 - "Construction and System Start-Up." 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

C. Insulation shall meet NFPA 90A requirements for flame spread and smoke generation and UL 

181 requirements for anti-erosion, corrosion and fungus properties.  Any sealant used shall also 

conform to NFPA 90A and be approved for duct use. 

D. ASHRAE Compliance: Applicable requirements in ASHRAE/IES 90.1, "Section 6 - Heating, 

Ventilating, and Air Conditioning." 

E. Sound power levels shall be AHRI certified in accordance with the requirements of AHRI 880. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Unless otherwise indicated within the specification, and subject to compliance 

with requirements, provide products by one of the following: 

1. Trane (Basis of Design) 

2. Price Industries. 

3. Titus. 

2.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Hangers and supports shall withstand the effects of gravity loads and 

stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible"  

2.3 SINGLE-DUCT AIR TERMINAL UNITS 

A. Configuration: Volume-damper assembly inside unit casing with control components inside a 

protective metal shroud. 
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B. Casing: 20 gauge galvanized steel, single wall. 

1. Casing Liner: Comply with requirements in "Casing Liner" Article for duct liner. 

2. Air Inlet: Product and material, appropriate for the metal gauges being joined, the 

maximum pressure, and SMACNA recommendations, to result in a rigid, leak-free duct 

connection.  All connections shall be sealed using an appropriate duct sealant method 

unless a slide-on transverse duct connector sold with a guaranteed leak-free sealing 

feature is used. 

3. Air Outlet:  Product and material, appropriate for the metal gauges being joined, the 

maximum pressure, and SMACNA recommendations, to result in a rigid, leak-free duct 

connection.  All connections shall be sealed using an appropriate duct sealant method 

unless a slide-on transverse duct connector sold with a guaranteed leak-free sealing 

feature is used. 

4. Access: Removable panels for access to parts requiring service, adjustment, or 

maintenance; with airtight gasket.  Access door located on the bottom of the terminal. 

5. Leakage through the casing shall be less than 1% of the maximum rated air flow at 3” 
w.c. static pressure. 

C. Casing Liner: 1-inch thick (min. R-4.2) rigid duct board insulation with nylon reinforced foil 

material covering the insulation fibers.  Insulation shall meet UL 181 and NFPA 90A.  The 

lining shall be attached to the terminal unit casing by insulation adhesive and full seam length 

steel Z-strips which enclose and seal the insulation cut edges.  Taped edges shall not be 

accepted. 

D. Regulator Assembly: System-air-powered bellows section incorporating polypropylene bellows 

for volume regulation and thermostatic control. Bellows shall operate at temperatures from 0 - 

140ºF, shall be impervious to moisture and fungus, shall be suitable for 10-inch wg static 

pressure, and shall be factory tested for leaks. 

E. Volume Damper: Galvanized steel with peripheral gasket and self-lubricating bearings. 

1. Maximum Damper Leakage: AHRI 880 rated, less than 2% of nominal airflow at 3-inch 

wg inlet static pressure. 

2. Damper Position: Nominal 90-degree, free rotation from fully opened to fully closed 

positions when mechanical stops are.  The damper blade shall be mechanically attached 

to the die-cast metal damper shaft with through the shaft machine-applied rivets.  The 

low leakage damper shall be constructed of a gasket material sandwiched between two 

22-gauge zinc coated steel plates.  The damper gasket material shall be securely fastened 

between the two damper plates using machine applied rivets.  The damper assembly shall 

rotate freely in self-lubricating bearings.  Damper position shall be indicated on the end 

of the shaft on the outside of the casing.  Free rotation until factory-installed stops 

reached. 

F. Attenuator Section: 20 gauge steel sheet. 

1. Attenuator Section Liner: Comply with requirements in "Casing Liner" Article for duct 

liner. 

G. Electric-Resistance Heating Coils: Nickel-chromium heating wire, free of expansion noise and 

hum, mounted in ceramic inserts in a galvanized-steel housing; with primary automatic, and 
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secondary manual, reset thermal cutouts. Terminate elements in stainless-steel, machine-staked 

terminals secured with stainless-steel hardware. 

1. SCR controlled. 

2. Access door interlocked with disconnect switch. 

3. Downstream air temperature sensor with local connection to override discharge-air 

temperature to not exceed a maximum temperature set point (adjustable). 

4. Nickel chrome 80/20 heating elements. 

5. Airflow switch for proof of airflow. 

6. Fan interlock contacts. 

7. Fuses in terminal box for overcurrent protection (for coils more than 48 A). 

8. Mercury contactors. 

9. Magnetic contactor for each step of control (for three-phase coils). 

H. Control devices shall be compatible with roof top unit integral  factory control system. 

1. Electronic Damper Actuator: 24 V, powered open, spring return. 

2. Electronic Thermostat: Wall-mounted electronic type with clock display, temperature 

display in Fahrenheit and Celsius, and space temperature set point. 

3. Electronic Velocity Controller: Factory calibrated and field adjustable to minimum and 

maximum air volumes; shall maintain constant airflow dictated by thermostat within 5 

percent of set point while compensating for inlet static-pressure variations up to 4-inch 

wg; and shall have a multipoint velocity sensor at air inlet. 

4. Terminal Unit Controller: Pressure-independent, variable-air-volume (VAV) controller 

with electronic airflow transducer with multipoint velocity sensor at air inlet, factory 

calibrated to minimum and maximum air volumes, and having the following features: 

a. Occupied and unoccupied operating mode. 

b. Remote reset of airflow or temperature set points. 

c. Adjusting and monitoring with portable terminal. 

5. Room Sensor: Wall mounted with temperature set-point adjustment and access for 

connection of portable operator terminal. 

I. Controls: 

1. Suitable for operation with duct pressures between 0.25- and 3.0-inch wg inlet static 

pressure. 

2.4 SOURCE QUALITY CONTROL 

A. Factory Tests:  Test assembled air terminal units according to ARI 880. 

1. Label each air terminal unit with plan number, nominal airflow, maximum and minimum 

factory-set airflows, coil type, and ARI certification seal. 
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PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 

Chapter 5, "Hangers and Supports." 

B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners 

appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 

2. Install chemical-actuated concrete fasteners after concrete is placed and completely 

cured. 

C. Hangers Exposed to View: Threaded rod and angle or channel supports. 

D. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, 

and shear capacities appropriate for supported loads and building materials where used. 

3.2 TERMINAL UNIT INSTALLATION 

A. Install air terminal units according to NFPA 90A, "Standard for the Installation of Air 

Conditioning and Ventilating Systems." 

B. Install air terminal unit(s) level and plumb. Maintain ready accessibility for routine service and 

maintenance.  Unit shall be accessible within the reach of an 8-foot step ladder.  Access shall 

not be hindered by building components.  No maintainable parts of the unit, reheat coil, or 

appurtenance shall be crossed by a wall. 

C. Install wall-mounted temperature sensors. 

3.3 CONNECTIONS 

A. Install piping adjacent to air terminal unit to allow service and maintenance. 

B. Connect ducts to air terminal units according to Section 233113 "Metal Ducts”. 

3.4 IDENTIFICATION 

A. Label each air terminal unit with plan number, nominal airflow, and maximum and minimum 

factory-set airflows.  Comply with requirements in Section 230553 "Identification for HVAC 

Piping and Equipment" for equipment labels and warning signs and labels. 

3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 
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1. After installing air terminal units and after electrical circuitry has been energized, test for 

compliance with requirements. 

2. Operational Test: After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation. 

3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

B. Air terminal unit will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.6 STARTUP SERVICE 

A. Perform startup service: 

1. Complete installation and startup checks according to manufacturer's written instructions. 

2. Verify that inlet duct connections are as recommended by air terminal unit manufacturer 

to achieve proper performance. 

3. Verify that controls and control enclosure are accessible. 

4. Verify that control connections are complete. 

5. Verify that nameplate and identification tag are visible. 

6. Verify that the building management system display accurately reflects the as-built 

condition and that the building management system responds and causes the terminal unit 

to respond as specified. 

7. Verify that the identified terminal unit serves the area specified on the final drawings. 

3.7 DEMONSTRATION 

A. Train owner's maintenance personnel to adjust, operate, and maintain air terminal units. 

 

END OF SECTION 233600 
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SECTION 233713 - DIFFUSERS, REGISTERS, AND GRILLES 

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. Ceiling diffusers. 

2. Linear slot diffusers. 

3. Fixed face registers and grilles. 

 

B. Related Sections: 

1. Division 23 Section "Air Duct Accessories" for fire and smoke dampers and volume-

control dampers not integral to diffusers, registers, and grilles. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated, include the following: 

1. Data Sheet:  Indicate materials of construction, finish, and mounting details; and 

performance data including throw and drop, static-pressure drop, and noise ratings. 

2. Diffuser, Register, and Grille Schedule:  Indicate drawing designation, room location, 

quantity, model number, size, and accessories furnished. 

1.4 INFORMATION SUBMITTALS 

A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items 

are shown and coordinated with each other, using input from Installers of the items involved: 

1. Ceiling suspension assembly members. 

2. Method of attaching hangers to building structure. 

3. Size and location of initial access modules for acoustical tile. 

4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, 

access panels, and special moldings. 

5. Duct access panels. 
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PART 2 - PRODUCTS 

2.1 CEILING DIFFUSERS 

A. Square Ceiling Diffusers: 

1. Performance:  Subject to compliance with requirements and related documents, provide 

products meeting a minimum performance of the following: 

2. Devices shall be specifically designed for variable-air-volume flows. 

3. Construction: Precision formed back cone of one-piece seamless construction that 

incorporates a round Intel collar of sufficient length for connecting rigid or flexible duct.  

4. An inner plaque assembly shall be incorporated and shall drop no more than a ¼ inch 

below the ceiling plane to assure proper air distribution performance.  

5. The inner plaque assembly shall be completely removable from the diffuser face to allow 

for full access to any dampers or other ductwork components located near the diffuser 

neck.  

6. Material:  Refer to drawings. 

7. Finish:  powder coat, color selected by Architect.  

8. Paint finish shall pass 500 hours of salt spray exposure with no measurable creep in 

accordance with ASTM D1654 and 1000 hours with no rusting or blistering per ASTM 

D610 and ASTM D714.  

9. Air pattern: 360 degree radial horizontal. 

10. Face Size:  Indicated on drawing per location. 

11. Face Style:  Plaque. 

12. Mounting:  Coordinate with architectural ceiling types for each diffuser shown and 

provide mounting frame specific for each ceiling type. 

13. Dampers:  Radial opposed blade. 

14. Accessories: 

a. Equalizing grid. 

2.2 LINEAR SLOT DIFFUSERS 

A. Linear Slot Diffuser: 

1. Performance:  Subject to compliance with requirements and related documents, provide 

products meeting a minimum performance of the following: 

2. Devices shall be specifically designed for variable-air-volume flows. 

3. Construction: The diffuser border shall be heavy extruded aluminum construction with 

extruded aluminum spacers and mitered end flanges, open ends, flush end caps or angle 

end caps.  

4. Joiner strips shall be provided to align continuous slot assemblies.  

5. Finish - Face and Shell:  Powder coat, color selected by Architect. 

6. Finish - Pattern Controller:  Powder coat, black. 

7. Finish - Tees:  Powder coat, color selected by Architect. 

8. Paint finish shall pass 500 hours of salt spray exposure with no measurable creep in 

accordance with ASTM D1654 and 1000 hours with no rusting or blistering per ASTM 

D610 and ASTM D714 

9. Slot:  ¾” wide with aerodynamically curved “ice tong” shaped pattern control. 
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10. Number of Slots:  Indicated on drawings per location. 

11. Length:  Indicated on drawings per location. 

12. Air pattern: 180 degree adjustable horizontal  

13. Accessories:   

a. Factory fabricated and insulated plenum box sized for the length of the diffuser.  

1) Construction: zinc coated steel  

2) Plenum assemblies shall be of a side inlet configuration  

3) Plenum shall have sloped shoulders for enhanced spread characteristics.  

4) Provide curved factory built plenums to accommodate curved diffuser 

14. Coordinate with architectural ceiling types for each linear slot outlet shown and provide 

mounting frame specific for each ceiling type.  

2.3 FIXED FACE REGISTERS AND GRILLES 

A. Fixed Face Supply Register 

1. Performance:  Subject to compliance with requirements and related documents, provide 

products meeting a minimum performance of the following: 

2. Registers shall be double deflection type with two sets of fully adjustable deflection 

blades spaced ¾ inch on center. The front blades shall run parallel to the long dimension 

of the register. 

3. Material:  Refer to drawings. 

4. Finish:  Powder coated, color selected by Architect. 

5. Paint finish shall pass 500 hours of salt spray exposure with no measurable creep in 

accordance with ASTM D1654 and 1000 hours with no rusting or blistering per ASTM 

D610 and ASTM D714 

6. Frame:  1-1/4 inches wide. 

7. Mounting Frame:  Welded with precision mitered corners. 

8. Mounting:  Countersunk screw. 

9. Damper Type:  Adjustable opposed blade. Damper shall be operable from the register 

face. Damper material to match register material.  

B. Fixed Face Return and transfer Register 

1. Performance:  Subject to compliance with requirements and related documents, provide 

products meeting a minimum performance of the following: 

2. Registers shall be 45 degree deflection fixed louver type with blades spaced ½ inch on 

center. The front blades shall run parallel to the long dimension of the register. 

3. Material:  Refer to drawings. 

4. Finish:  Powder coated, color selected by Architect. 

5. Paint finish shall pass 500 hours of salt spray exposure with no measurable creep in 

accordance with ASTM D1654 and 1000 hours with no rusting or blistering per ASTM 

D610 and ASTM D714 

6. Frame:  1-1/4 inches wide. 

7. Mounting Frame:  Welded with precision mitered corners. 

8. Mounting:  Countersunk screw. 
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9. Damper Type:  Adjustable opposed blade. Damper shall be operable from the register 

face. Damper material to match register material. 

C. Fixed Face Exhaust Register 

1. Performance:  Subject to compliance with requirements and related documents, provide 

products meeting a minimum performance of the following: 

2. Registers shall be 45 degree deflection fixed louver type with blades spaced ½ inch on 

center. The front blades shall run parallel to the long dimension of the register. 

3. Material:  Refer to drawings 

4. Finish:  Powder coated, color selected by Architect. 

5. Paint finish shall pass 500 hours of salt spray exposure with no measurable creep in 

accordance with ASTM D1654 and 1000 hours with no rusting or blistering per ASTM 

D610 and ASTM D714 

6. Frame:  1-1/4 inches wide. 

7. Mounting Frame:  Welded with precision mitered corners. 

8. Mounting:  Countersunk screw. 

9. Damper Type:  Adjustable opposed blade. Damper shall be operable from the register 

face. Damper material to match register material. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with 

requirements for installation tolerances and other conditions affecting performance of 

equipment. 

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

3.2 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb. 

B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, 

and accessories.  Air outlet and inlet locations have been indicated to achieve design 

requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop.  Make 

final locations where indicated, as much as practical.  For units installed in lay-in ceiling panels, 

locate units in the center of panel.  Where architectural features or other items conflict with 

installation, notify Architect for a determination of final location. 

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and 

maintenance of dampers, air extractors, and fire dampers. 

3.3 ADJUSTING 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, 

before starting air balancing. 
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END OF SECTION 233713 
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SECTION 237200 - ROOF ACCESSORIES 

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. Roof curbs. 

2. Equipment supports. 

3. Duct supports. 

1.3 COORDINATION 

A. Coordinate layout and installation of roof accessories with roofing membrane and base flashing 

and interfacing and adjoining construction to provide a leakproof, weathertight, secure, and 

noncorrosive installation. 

B. Coordinate dimensions with rough-in information or Shop Drawings of equipment to be 

supported. 

1.4 ACTION SUBMITTALS 

A. Delegated Design:  Design roof accessories and associated anchors including comprehensive 

engineering analysis signed and sealed by a qualified professional engineer, licensed in the 

project location state, responsible for their preparation. Wind pressures are to be determined by 

delegated design engineer based on site specific wind criteria indicated below. All building 

attachments to be coordinated with structural conditions.  

1. Detail fabrication and assembly of rooftop unit and roof curb. 

2. Wind Design Loads:   

a. Basic wind speed: 105 MPH 

b. Exposure Category: C 

1) Refer to structural drawing S001 for additional structural design data. 

B. Product Data: For each type of roof accessory. 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Roof accessories shall withstand exposure to weather and resist thermally 

induced movement without failure, rattling, leaking, or fastener disengagement due to defective 

manufacture, fabrication, installation, or other defects in construction. 

B. Structural Performance:  Equipment shall withstand the effects of gravity loads and stresses 

within limits and under conditions indicated according to ASCE/SEI 7. 

C. Detail mounting, securing, and flashing of roof curb to roof structure and unit to roof curb.  

Indicate coordinating requirements with roof membrane system 

2.2 ROOF CURBS 

A. Roof Curbs: Internally reinforced roof-curb units capable of supporting superimposed live and 

dead loads, including equipment loads and other construction indicated on Drawings, bearing 

continuously on roof structure, and capable of meeting performance requirements; with welded 

or mechanically fastened and sealed corner joints, straight sides and integrally formed deck-

mounting flange at perimeter bottom. 

 

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

following: 

 

a. Greenheck Fan Corporation. 

b. Pate Company. 

c. Thybar Corporation (Basis of Design). 

B. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to 

be supported. 

C. Supported Load Capacity: Coordinate load capacity with information on Shop Drawings of 

equipment to be supported. 

 

1. See wind load requirements in Part 1 above. 

D. Material: Zinc-coated (galvanized) steel sheet, 18-gauge thick. 

E. Construction: 

1. Curb Profile: compatible with roofing system. 

2. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to 

conform to roof profile. 

3. Fabricate curbs to minimum height of 24 inches above roofing surface unless otherwise 

indicated. 

4. Top Surface: Level top of curb, with roof slope accommodated by sloped deck-mounting 

flange. 
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5. Sloping Roofs: Where roof slope exceeds 1:48, fabricate curb with perimeter curb height 

tapered to accommodate roof slope so that top surface of perimeter curb is level. Equip 

unit with water diverter or cricket on side that obstructs water flow. 

6. Insulation: Factory insulated with 1-1/2-inch-thick glass-fiber board insulation. 

7. Liner: Same material as curb, of manufacturer's standard thickness and finish. 

8. Nailer: Factory-installed wood nailer under top flange on side of curb, continuous around 

curb perimeter. 

9. Wind Restraint Straps and Base Flange Attachment: Provide wind restraint straps, welded 

strap connectors, and base flange attachment to roof structure at perimeter of curb, of size 

and spacing required to meet wind uplift requirements. 

10. Platform Cap: Where portion of roof curb is not covered by equipment, provide 

weathertight platform cap formed from 3/4-inch- thick plywood covered with metal sheet 

of same type, thickness, and finish as required for curb. 

11. Metal Counterflashing: Manufacturer's standard, removable, fabricated of same metal and 

finish as curb. 

2.3 EQUIPMENT SUPPORTS 

A. Equipment Supports: Rail-type metal equipment supports capable of supporting superimposed 

live and dead loads between structural supports, including equipment loads and other 

construction indicated on Drawings, spanning between structural supports; capable of meeting 

performance requirements; with welded or mechanically fastened and sealed corner 

joints, integral metal cant, and integrally formed structure-mounting flange at bottom. 

 

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

following: 

 

a. Pate Company. (Basis of Design). 

b. Thybar Corporation. 

c. Custom Solution Roof and Metal Products 

B. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to 

be supported. 

C. Supported Load Capacity: Coordinate load capacity with information on Shop Drawings of 

equipment to be supported. 

D. Material: Zinc-coated (galvanized) steel sheet,14-gauge thick. 

E. Construction: 

1. Curb Profile: Profile as indicated on Drawings compatible with roofing system. 

2. Insulation: Factory insulated with 1-1/2-inch-thick glass-fiber board insulation. 

3. Liner: Same material as equipment support, of manufacturer's standard thickness and 

finish. 

4. Nailer: Factory-installed continuous wood nailers 5-1/2 inches wide under top flange on 

side of curb, continuous around support perimeter. 

5. Wind Restraint Straps and Base Flange Attachment: Provide wind restraint straps, welded 

strap connectors, and base flange attachment to roof structure at perimeter of curb of size 

and spacing required to meet wind uplift requirements. 
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6. Platform Cap: Where portion of equipment support is not covered by equipment, provide 

weathertight platform cap formed from 3/4-inch- thick plywood covered with metal sheet 

of same type, thickness, and finish as required for curb. 

7. Metal Counterflashing: Manufacturer's standard, removable, fabricated of same metal and 

finish as equipment support. 

8. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to 

conform to roof profile. 

9. Fabricate equipment supports to minimum height of 12 inches above roofing surface 

unless otherwise indicated. 

10. Sloping Roofs: Where roof slope exceeds 1:48, fabricate each support with height to 

accommodate roof slope so that tops of supports are level with each other. Equip supports 

with water diverters or crickets on sides that obstruct water flow. 

2.4 DUCT SUPPORTS 

A. Fixed-Height Cradle-Type Pipe Supports: Polycarbonate pipe stand accommodating up to 1-

1/2-inch- diameter pipe or conduit; with provision for pipe retainer and with manufacturer's 

support pad or deck plate as recommended for penetration-free installation over roof membrane 

type; as required for quantity of pipe runs and sizes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, 

dimensions, and other conditions affecting performance of the Work. 

B. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored. 

C. Verify dimensions of roof openings for roof accessories. 

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

3.2 INSTALLATION 

A. Install roof accessories according to manufacturer's written instructions. 

1. Install roof accessories level; plumb; true to line and elevation; and without warping, jogs 

in alignment, buckling, or tool marks. 

2. Anchor roof accessories securely in place so they are capable of resisting indicated loads. 

3. Use fasteners, separators, sealants, and other miscellaneous items as required to complete 

installation of roof accessories and fit them to substrates. 

4. Install roof accessories to resist exposure to weather without failing, rattling, leaking, or 

loosening of fasteners and seals. 

B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from 

contact with each other or with corrosive substrates by painting contact surfaces with 

bituminous coating or by other permanent separation as recommended by manufacturer. 
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1. Coat concealed side of uncoated aluminum roof accessories with bituminous coating 

where in contact with wood, ferrous metal, or cementitious construction. 

2. Underlayment: Where installing roof accessories directly on cementitious or wood 

substrates, install a course of underlayment and cover with manufacturer's recommended 

slip sheet. 

3. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of 

roof accessories for waterproof performance. 

C. Roof Curb Installation: Install each roof curb so top surface is level. 

D. Equipment Support Installation: Install equipment supports so top surfaces are level with each 

other. 

E. Gravity Ventilator Installation: Verify that gravity ventilators operate properly and have 

unrestricted airflow. Clean, lubricate, and adjust operating mechanisms. 

3.3 REPAIR AND CLEANING 

A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair 

galvanizing according to ASTM A780/A780M. 

B. Clean exposed surfaces according to manufacturer's written instructions. 

C. Clean off excess sealants. 

D. Replace roof accessories that have been damaged or that cannot be successfully repaired by 

finish touchup or similar minor repair procedures. 

END OF SECTION 237200 
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SECTION 237414 – PACKAGED ROOFTOP UNITS 

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. 

B. Division 23 Section 230010- “General Motor Requirements for HVAC Equipment” 

C. Division 26 Section 232923- “Variable Frequency Drives”  

1.2 SUMMARY 

A. This Section includes packaged, outdoor, central-station air-handling units (rooftop units) with 

the following components: 

1. Air-source heat pump heating and cooling. 

2. Economizer outdoor- and return-air damper section. 

3. Power exhaust fan. 

4. Air filtration. 

5. Roof curbs. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design rooftop fans, roof curbs, and associated anchors including 

comprehensive engineering analysis signed and sealed by a qualified professional engineer, 

licensed in the project location state, responsible for their preparation. Design to include rooftop 

fan, roof curb, and all associated anchors and fastener performance requirements. Wind 

pressures are to be determined by delegated design engineer based on site specific wind criteria 

indicated below. All building attachments to be coordinated with existing structural conditions.  

1. Detail fabrication and assembly of fan and roof curb. 

2. Wind Design Loads:   

B. Wind-Restraint Performance: 

1. Ultimate Wind Speed: 105 mph. 

2. Exposure Category: C. 

C. Structural Performance: Equipment shall withstand the effects of gravity loads and stresses 

within limits and under conditions indicated according to ASCE/SEI 7. 

D. Detail mounting, securing, and flashing of roof curb to roof structure and unit to roof curb.  

Indicate coordinating requirements with roof membrane system 
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1.4 ACTION SUBMITTALS 

A. Product Data: For each air-handling unit indicated. 

1. Unit dimensions and weight. 

2. Cabinet material, metal thickness, finishes, insulation, and accessories. 

3. Fans: 

a. Certified fan-performance curves with system operating conditions indicated. 

b. Certified fan-sound power ratings. 

c. Fan construction and accessories. 

d. Motor ratings, electrical characteristics, and motor accessories. 

e. Wiring diagrams 

4. Certified coil-performance ratings with system operating conditions indicated. 

5. Dampers, including housings, linkages, and operators. 

6. Filters with performance characteristics. 

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

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 

connection. 

2. Wiring Diagrams: For power, signal, and control wiring 

C. Delegated-Design Submittal: For unit supports indicated above 

1.5 INFORMATIONAL SUBMITTALS 

A. Certificates: For certification required in "Quality Assurance" Article. 

B. Field quality-control reports. 

C. StaMAUp service reports. 

D. Warranty: Sample of special warranty 

E. Coordination Drawings: Plans and other details, drawn to scale, on which components are 

shown and coordinated with each other, using input from installers of the items involved.  Refer 

to Specification Section 2300100 General Mechanical Requirements for further information. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air-handling units to include in emergency, operation, and 

maintenance manuals. 
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1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Filters: One set of start-up filters, one set of replacement filters, and 1 set of extra filters 

for each unit. 

2. Gaskets: One set for each access door. 

3. Fan Belts: One set(s) for each air-handling unit fan 

1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in 

this section with minimum five (5) years documented experience. 

B. The product shall be provided by a single manufacturer.  

C. The manufacturer authorized representative shall be factory trained and certified personnel 

providing service, start up, and quality control field labor for the project from their local office. 

D. All components shall be factory tested and documented to operate as a complete system. 

E. 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. 

F. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of air-

handling units and components. 

G. ARI Certification: Air-handling units and their components shall be factory tested according to 

ARI 430, "Central-Station Air-Handling Units," and shall be listed and labeled by ARI. 

H. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 

Equipment" and Section 7 - "Construction and StaMAUp." 

I. ASHRAE/IESNA 90.1 Compliance: Applicable requirements in ASHRAE/IESNA 90.1, 

Section 6 - "Heating, Ventilating, and Air-Conditioning." 

J. Units shall be manufactured in an ISO 9001 certified facility. 

K. Units shall be CSA certified to ANSI Z21.47 and UL 1995/CAN/CSA No. 236-M90 standards 

L. Comply with NFPA 70. 

1.9 COORDINATION 

A. Coordinate sizes and locations of roof curbs with actual equipment provided. 

B. Coordinate sizes and locations of structural-steel support members, if any, with actual 

equipment provided. 
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1.10 WARRANTY 

1. Provide 1-year parts and labor warranty associated with all components of the air 

handling unit. Warranty period to begin at substantial completion.  

2. Compressor- 5 years from substantial completion.  

3. Heat Exchanger- 10 years from substantial completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

following: 

1. Trane. (Basis of Design) 

2. York. 

3. Carrier. 

2.2 GENERAL 

A. Unit shall be fully assembled and tested by the manufacturer in the factory in accordance with 

the arrangement shown on the drawings. Fans shall be tested and rated in accordance with 

AMCA Standard 210 or performance and in accordance with ANSI standards of testing for 

sounds power levels.  

B. The unit shall be assembled into the largest sections possible subject to shipping and rigging 

restrictions. The correct fit of all components and casing sections shall be verified in the factory 

for all units prior to shipment. All units shall be fully assembled, tested and then split to 

accommodate shipment and job site rigging. On units not shipped fully assembled, the 

manufacturer shall tag each section and include air flow direction to facilitate assembly at the 

job site. Lifting lugs or shipping skids shall be provided for each section to allow for field 

rigging and final placement of unit. Unit manufacturer shall furnish unit with sufficient gasket 

and bolts for reassembly in the field. 

C. The unit manufacturer shall provide the necessary gasketing, caulking, and all screws, nuts, and 

bolts required for assembly. The manufacturer shall provide a local representative at the job site 

to supervise the assembly and to assure the units are assembled to meet manufacturer's 

recommendations and requirements noted on the drawings. Provide documentation that this 

representative has provided this service on similar jobs to the Architect. If a local representative 

cannot be provided, the manufacturer shall provide a factory representative. 

2.3 PACKAGED ROOFTOP UNITS 

A. GENERAL 
 

1. Unit shall be factory assembled and tested including leak testing of the DX coils, pressure 

testing of the refrigeration circuit, and run testing of the completed unit. Run test report 

shall be supplied with the unit in the service compartment’s literature pocket. 
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2. Unit shall have decals and tags to indicate lifting and rigging, service areas and caution 

areas for safety and to assist service personnel. 

3. Unit components shall be labeled, including refrigeration system components and 

electrical and controls components. 

4. Estimated sound power levels (dB) shall be shown on the unit ratings sheet. 

5. Laminated color-coded wiring diagram shall match factory installed wiring and shall be 

affixed to the interior of the control compartment’s hinged access door. 
6. Unit nameplate shall be provided in two locations on the unit, affixed to the exterior of 

the unit and affixed to the interior of the control compartment’s hinged access door. 
7. Cooling capacity ratings shall be based on ARI Standard 210. Units shall consist of 

insulated weather-tight casing with compressors, air-cooled condenser coil, condenser 

fans, evaporator coil, return-air filters, supply motors and unit controls and drives. 

8. The units shall be factory wired, piped and charged with R-454B refrigerant and factory 

tested prior to shipment. 

9. Units meet the seismic capacity requirements of the International Code Council 

Evaluation Service (ICC- ES) document AC156 (Acceptance Criteria for Seismic 

Qualification by Shake- Table Testing of Nonstructural Components and Systems), the 

International Building Code (IBC 2009), and the California Building Code (CBC 2010) 

with quality testing conducted in accordance with the standards of the American Society 

of Civil Engineers (ASCE 7-05). 

a. Units are certified with an SDS (g) value of 2.50 using seismic design parameters 

of z/h=1.0, Ip=1.5 and certified by independent structural engineers 

B. UNIT CASINGS 

1. Cabinet: Galvanized steel. Exterior surfaces shall be finished with a non-chalking, 

powder paint finish.   

2. Unit cabinet surface shall be tested 672 hours in salt spray test in compliance with ASTM 

B117. 

3. Cabinet construction shall allow for all service/maintenance from one side of the unit. 

4. Cabinet top cover shall be one-piece construction or where seams exist, it shall be 

double-hemmed and gasket-sealed. 

5. Access Panels: Hinged, tool-less access panels shall be provided for the control box, 

compressors, filters, indoor motor & blower, and the heating section. 

6. Insulation:  Provide up to 1 inch thick fiberglass insulation with foil face on all exterior 

panels in contact with the return and conditioned air stream.  All edges must be captured 

so that there is no insulation exposed in the air stream. 

7. All unit power wiring shall enter unit cabinet at a single factory provided location and be 

capable of side or bottom entry to minimize roof penetrations and avoid unit field 

modifications. Separate side and bottom openings shall be provided for the control 

wiring. 

8. The base of the unit shall have 3 sides for forklift provisions.  The base of the units shall 

have rigging/lifting holes for crane maneuvering. 

9. Fan performance measuring ports shall be provided on the outside of the cabinet to allow 

accurate air measurements of evaporator fan performance without removing panels or 

creating bypass of the coils. 

10. Condensate pan shall be slide out design, constructed of a non-corrosive material, 

internally sloped and conforming to ASHRAE 62-B9 standards. 

C. AIR FILTERS 
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1. Factory installed filters shall mount integral within the unit and shall be accessible 

through access panels. Two-inch thick pleated MERV-8 and MERV-13 filters shall be 

furnished and installed. 

D. FANS AND MOTORS 

1. Provide evaporator fan section with forward curved, double width, double inlet, 

centrifugal type fan. 

2. Provide self-aligning, grease lubricated, ball or sleeve bearings with permanent 

lubrication fittings. 

3. Entire blower assembly and motor shall be slide out design. 

4. Outdoor and Indoor Fan motors shall be permanently lubricate and have internal thermal 

overload protection. 

5. Outdoor fans shall be direct drive, statically and dynamically balanced, draw through in 

the vertical discharge position. 

6. Provide shafts constructed of solid hot rolled steel, ground and polished, with key-way, 

and protectively coated with lubricating oil. 

E. EVAPORATOR COIL 

1. Evaporator coils shall have aluminum plate fins mechanically bonded to seamless 

internally enhanced copper tubes with all joints brazed.  

2. Evaporator coils shall be of the direct expansion, draw-thru design. 

3. Refrigerant Circuit and Refrigerant Safety Components shall include: 

a. Independent fixed-orifice or thermally operated expansion devices. 

b. Solid core filter drier/strainer to eliminate any moisture or foreign matter. 

c. Accessible service gage connections on both suction and discharge lines to charge, 

evacuate, and measure refrigerant pressure during any necessary servicing or 

troubleshooting, without losing charge. 

d. The unit shall have two independent refrigerant circuits, equally split in 50% 

capacity increments. 

 

F. CONDENSER SECTION 

1. Condenser coils shall have aluminum plate fins mechanically bonded to seamless 

internally enhanced copper tubes with all joints brazed or Micro-Channel aluminum tube, 

aluminum fins. 

2. Condenser coils shall be of the draw-thru design. 

3. The outdoor fans shall be of the direct drive type, discharge air vertically, have aluminum 

blades riveted to corrosion resistant steel spider brackets and shall be dynamically 

balanced for smooth operation. The outdoor fan motors shall have permanently lubricated 

bearings internally protected against overload conditions and staged independently. 

4. Provide factory hail guards. 

G. REFRIGERANT SYSTEM 

1. Unit shall be factory charged with R-454B refrigerant. 

2. Compressors:  Shall be fully hermetic type, direct drive, internally protected with internal 

high-pressure relief and over temperature protection. The hermetic motor shall be suction 
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gas cooled and have a voltage range of + or – 10% of the unit nameplate voltage. Shall 

have internal spring isolation and sound muffling to minimize vibration and noise, and be 

externally isolated on a dedicated, independent mounting. 

3. Units  shall  have  cooling  capabilities  down  to  0  degree  F  as standard. 

4. Units shall have heating performance shall be based on 47 degree F outside air 

temperature at 70% relative humidity. 

5. Provide each unit with refrigerant circuits factory-supplied completely piped with liquid 

line filter-drier, suction and liquid line pressure ports 

H. DEHUMIDIFICATION  

1. Factory installed and provide dehumidification of an occupied space while maintaining 

temperature control utilizing a hot gas reheat coil. 

a. Determination of unit functionality in straight cooling, straight heating, or reheat 

mode shall come from standard control board. 

b. Reheat mode shall utilize a specific reheat coil placed after the evaporator coil to 

heat the conditioned air back to a neutral temperature when the occupied space 

requires dehumidification, but the temperature requirements are satisfied. 

c. The reheat circuit shall utilize solenoids to alter the refrigerant flow from being 

directed through the condenser circuit to the hot gas reheat circuit. 

d. Changeover from cooling mode to reheat mode shall be accomplished in 30 

seconds or less. 

2.4 POWERED EXHAUST 

1. Provide a factory installed power exhaust assembly that shall assist the barometric relief 

damper in the economizer in relieving building pressurization. 

2. Power exhaust shall be controlled by economizer controller operation. Exhaust fans shall 

be energized when dampers open past the 0- 100% adjustable set point on the economizer 

control. 

2.5 OUTDOOR AIR SECTION 

1. Provide a fully integrated 100% modulating outside air economizer with outdoor and 

return air dampers. 

a. The maximum leakage rate for the outdoor air intake dampers shall be designed to 

meet ASHRAE 90.1-2010, AMCA 511 Class 1A damper, and the International 

Energy Conservation Code (IECC) certification requirements by achieving leakage 

rates of 3 cfm/sq. ft. at 1" of static pressure. 

b. Changeover from compressor to economizer operation shall be provided by an 

integral electronic enthalpy control that feeds input into the basic module. 

c. Provide ability for simultaneous economizer/compressor operation. 

d. Outside air dampers shall fully close on power loss. 

 

2. The outdoor intake opening shall be covered with a rain hood that matches the exterior of 

the unit. Water eliminator/filters shall be provided. 

3. Provide power exhaust with barometric relief damper. 
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2.6 CONTROLS 

1. Unit shall be complete with self-contained low-voltage control circuit protected by a 

resettable circuit breaker on the 24-volt transformer side. 

2. Unit shall incorporate a lockout circuit which provides reset capability at the space 

thermostat or base unit, should any of the following standard safety devices trip and shut 

off compressor: 

 

a. Loss-of-charge/Low-pressure switch.  

b. High-pressure switch.  

c. Freeze condition sensor on evaporator coil. If any of these safety devices trip, the 

LCD screen will display the alarm message. 

 

3. Unit shall incorporate "AUTO RESET" compressor over temperature, over current 

protection. 

4. Unit control board shall have on-board diagnostics and fault message display on. 

5. Standard controls shall include anti-short cycle and low voltage protection, and permit 

cooling operation down to a selectable value as low as 0 °F. 

6. Control board shall monitor each refrigerant safety switch independently. 

7. Microprocessor Control System: 

a. Configured to communicate with multiple BAS communication protocols to 

integrate with building automation systems. Protocols supported include: 

BACnet®, MS/TP, Modbus®, and N2 communication 

b. Temperature Sensors: Factory installed supply air, return air, and outdoor air 

temperature sensors. 

c. On-board USB Port: Provide access to data logging, current and previous system 

faults and software update capabilities using the on board USB port and common 

flash drive. 

d. Embedded LCD Display: Include built-in LCD display and easy to use navigation 

joystick and buttons allowing the user to quickly navigate the menus displaying 

unit status, options, current function, supply, return and outdoor temperatures, fault 

codes and other information. 

e. Safety Monitoring: Monitors outdoor, supply, and return air temperatures and the 

high and low pressure switch status on the independent refrigerant circuits. 

Monitor gas valve and high temperature limit switches on gas and electric heating 

units. Monitor the voltage supplied to the unit and will protect the unit if low 

voltage due to a brown out, or other electrical issue occurs. 

f. Low Ambient: Integrated low-ambient control allows units to operate in the 

cooling mode down to 0°F outdoor ambient without additional components or 

intervention. Optionally, the control board can be programmed to lockout the 

compressors when the outdoor air temperature is low or when free cooling is 

available. 

g. Anti-Short Cycle Protection: Provide compressor anti-short cycle delay is and 

programmable minimum run times. Provide temporary override of anti-short cycle 

delay via push of a button for testing. 

h. Fan Delays: Provide fully programmable independent heating and cooling fan on 

and fan off delays. 

i. Nuisance Trip Protection and Three Strikes: The high, low-pressure switch, anti-

freeze protection, low voltage or heating high limit must trip three times within 
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two hours before the unit control board will lock out the associated compressor. An 

alarm message will be displayed on the LCD screen. 

j. Lead-Lag: Provide integrated, selectable Lead-Lag option allows equal run time 

hours on all compressors, thereby extending the life of all compressors. 

k. Low Limit Control (LLC): Provide programmable low limit controls to prevent the 

supply air from dropping below a specified set point when there is a demand for 

cooling during cold outside conditions. 

l. FDD (Fault Detection and Diagnostics): Constantly monitor refrigerant circuit 

pressures, refrigerant circuit temperatures and environmental temperatures and 

humidity via multiple sensor inputs. 

 

1) Provide operational characteristics of the rooftop unit entire refrigerant 

circuit to ensure the unit is functioning at its specified performance level. 

2) Provide alarms if the unit is not functioning optimally. 

3) Remotely accessible via the Mobile Access Portal (MAP) gateway as well 

as scrolled on the UCB LCD screen 

2.7 VARIABLE FREQUENCY DRIVE 

a. Variable Frequency Drive shall be installed inside the unit cabinet, mounted, wired 

and tested. 

b. Shall contain Electromagnetic Interference (EMI) frequency protection. 

c. Insulated Gate Bi- Polar Transistors (IGBT) used to produce the output pulse 

width modulated (PWM) waveform. 

d. Built in LED display and controls.  Does not require additional kit or options. 

e. RS485 capability standard. 

f. Electronic thermal overload protection. 

g. 5% swinging chokes for harmonic reduction and improved power factor. 

h. All printed circuit boards shall be conformal coated. 

 

B. ACCESSORIES- FACTORY INSTALLED 

1. Phase Monitor: Provide phase monitor to provide protection against phase reversal, phase 

loss, and phase unbalance conditions: (RTU-1 thru 3) 

2. Power exhaust: Factory installed, powered by unit single point power connection: (RTU-

1 thru 3) 

3. Low leak economizer, comparative enthalpy: (RTU-1 thru 3) 

4. Disconnects, non-fused, unit mounted: (RTU-1 thru 3) 

5. Clogged filter and fan failure switches: (RTU-1 thru 3) 

6. Hinged access doors: (RTU-1 thru 3) 

7. Stainless steel drain pan: (RTU-1 thru 3) 

8. Dehumidification, hot gas reheat: (RTU-1 thru 3) 

9. Direct drive, plenum type, supply fan with VFD: (RTU-1 thru 3) 

10. Duct mounted humidity sensor: (RTU-1 thru 3) 

11. Powered Convenience outlet: (RTU-1 thru 3) 

12. Clogged filter switch: (RTU-1 thru 3) 

C. CAPACITIES AND CHARACTERISTICS 
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1. Refer to schedule on drawings. 

D. ELECTRICAL 

1. General Requirements for Electrical: 

 

a. The air handling unit manufacturer shall factory prewire the fan motors, internal 

lights and switch, receptacles, where specified,  The entire air handling unit as 

assembled at the factory shall be either UL or ETL labeled.   

b. Type THHN/THWN insulation, rated 600volts. 

c. All wiring shall be in accordance with NEC and the entire unit shall be either ETL 

or UL Certified. 

 

2. Unit shall utilize factory Through-the-base Electrical with Disconnect Switch. 

3. The unit shall have single power connection for 3 phase wiring with factory installed 

distribution blocks. All wiring shall terminate at a junction box for single point power hit.  

If a single point power hit is not provided between modular sections, contractor to 

provide all wiring between junction boxes to make a complete and operable system. 

4. The unit shall have unit mounted, non-fusible, NEMA 4X, lockable disconnect switch. 

5. The control voltage wiring shall be class 2, 120Vac and/or 24VAC/DC 

6. The air handling unit manufacturer shall factory prewire an industrial quality vapor tight 

marine light fixture in the fan section and with an external switch near the access door 

and shall prewire a 120V ground fault circuit interrupting convenience receptacle inside 

the fan section. 

2.8 ROOF CURBS 

A. Delegated Design:  Design roof curbs and associated anchors including comprehensive 

engineering analysis signed and sealed by a qualified professional engineer, licensed in the 

project location state, responsible for their preparation. Wind pressures are to be determined by 

delegated design engineer based on site specific wind criteria indicated below. All building 

attachments to be coordinated with existing structural conditions.  

1. Detail fabrication and assembly of rooftop unit and roof curb. 

2. Wind Design Loads:   

a. Basic wind speed: 105 MPH 

b. Exposure Category: C 

B. Structural Performance:  Equipment shall withstand the effects of gravity loads and stresses 

within limits and under conditions indicated according to ASCE/SEI 7. 

C. Materials:  Design including all anchoring and fasteners for the Project site location. 

Construction shall be galvanized steel with corrosion-protection coating, watertight gaskets 

complying with NRCA standards. 

1. Curb Insulation and Adhesive:  Comply with NFPA 90A or NFPA 90B. 

a. Materials:  ASTM C 1071, Type I or II. 

b. Thickness:  2 inches. 
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c. Application:  Factory applied with adhesive and mechanical fasteners to the 

internal surface of curb. 

1) Liner Adhesive:  Comply with ASTM C 916, Type I. 

2) Mechanical Fasteners:  Galvanized steel, suitable for adhesive attachment, 

mechanical attachment, or welding attachment to duct without damaging 

liner when applied as recommended by manufacturer and without causing 

leakage in cabinet. 

D. Curb Height:  24 inches. 

2.9 SOURCE QUALITY CONTROL 

A. Fan Sound-Power Level Ratings:  Comply with AMCA 301, "Methods for Calculating Fan 

Sound Ratings from Laboratory Test Data."  Test fans according to AMCA 300, "Reverberant 

Room Method for Sound Testing of Fans."  Fans shall bear AMCA-certified sound ratings seal. 

B. Fan Performance Rating:  Factory test fan performance for airflow, pressure, power, air density, 

rotation speed, and efficiency.  Rate performance according to AMCA 210, "Laboratory 

Methods of Testing Fans for Aerodynamic Performance Rating." 

C. All factory-built exhaust units shall be tested in accordance with the latest applicable industry 

standards as specified herein and be either UL or ETL listed. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

installation tolerances and other conditions affecting performance of the Work. 

B. Examine casing insulation materials and filter media before air-handling unit installation.  

Reject insulation materials and filter media that are wet, moisture damaged, or mold damaged. 

C. Examine roughing-in for electrical services to verify actual locations of connections before 

installation. 

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

3.2 INSTALLATION 

A. Equipment Mounting: 

1. Install unit on roof curb.  Install wind restraints according to curb manufacturer's written 

instructions 

B. Arrange installation of units to provide access space around air-handling units for service and 

maintenance. 
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C. Do not operate fan system until filters (temporary or permanent) are in place.  Replace 

temporary filters used during construction and testing, with new, clean filters 

D. Install filter-gage, static-pressure taps upstream and downstream of filters.  Mount filter gages 

on outside of filter housing or filter plenum in accessible position.  Provide filter gages on filter 

banks, installed with separate static-pressure taps upstream and downstream of filters. 

E. Provide insulation within roof curb and insulate duct through the roof. Refer to drawing details 

for further information.  

3.3 CONNECTIONS 

A. Comply with requirements for piping specified in other Sections.  Drawings indicate general 

arrangement of piping, fittings, and specialties. 

B. Connect duct to unit with a hard duct connection.  

C. Duct installation requirements are specified in other HVAC Sections.  Drawings indicate the 

general arrangement of ducts.  The following are specific connection requirements: 

1. Install ducts to termination at top of roof curb. 

2. Remove roof decking only as required for passage of ducts.  Do not cut out decking 

under entire roof curb. 

3. Install duct continuously through roof structure 

D. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 

Systems." 

E. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 

Cables." 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, 

section assembly, and to assist in testing. 

B. Tests and Inspections: 

1. Leak Test:  After installation, fill water and steam coils with water, and test coils and 

connections for leaks. 

2. Leak Test: If factory test of unit did not meet leakage rate requirements, unit to be 

retested in the field after final installation with all sections assembled and sealed to meet 

required leakage rates. 

3. Fan Operational Test:  After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation. 
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4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

C. Air-handling unit or components will be considered defective if unit or components do not pass 

tests and inspections. 

D. Remove and replace malfunctioning units and retest as specified above 

E. Prepare test and inspection reports. 

3.5 START-UP SERVICE 

A. Engage a factory-authorized service representative to perform start-up service. 

1. Complete installation and start-up checks according to manufacturer's written 

instructions. 

2. Verify that shipping, blocking, and bracing are removed. 

3. Verify that unit is secure on mountings and supporting devices and that connections to 

piping, ducts, and electrical systems are complete.  Verify that proper thermal-overload 

protection is installed in motors, controllers, and switches. 

4. Verify proper motor rotation direction, free fan wheel rotation, and smooth bearing 

operations.  Reconnect fan drive system, align belts, and install belt guards. 

5. Verify that bearings, pulleys, belts, and other moving parts are lubricated with factory-

recommended lubricants. 

6. Verify that dampers open and close. 

7. Install new, clean filters. 

8. Verify unit assembly is per manufacturer guidelines.  

B. Starting procedures for air-handling units include the following: 

1. Energize motor; verify proper operation of motor, drive system, and fan wheel.  Adjust 

fan to indicated rpm.  

2. Measure and record motor electrical values for voltage and amperage. 

3. Manually operate dampers from fully closed to fully open position and record fan 

performance. 

3.6 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 

B. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" 

for air-handling system testing, adjusting, and balancing. 

C. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 

provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to 

two visits to site during other-than-normal occupancy hours for this purpose. 

D. After completing system installation and testing, adjusting, and balancing RTU and air-

distribution systems, clean filter housings and install new filters. 
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3.7 CLEANING 

A. After completing system installation and testing, adjusting, and balancing the unit and air-

distribution systems and after completing start-up service, clean units internally to remove 

foreign material and construction dirt and dust.  Clean fan wheels, cabinets, dampers, coils, and 

filter housings, and install new, clean filters. 

3.8 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel for a 

minimum of 2-hours to adjust, operate, and maintain air-handling units. 

END OF SECTION 237413 
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SECTION 260500 – COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

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

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

B. Examine all other Sections of the Specifications for requirements that affect work under this 

Section whether or not such work is specifically mentioned in this Section. 

C. Coordinate work with that of all other trades affecting, or affected by work of this Section.  

Cooperate with such trades to assure the steady progress of all work under the Contract. 

1.2 SUMMARY 

A. Section Includes: 

1. Electrical equipment coordination and installation. 

2. Common electrical installation requirements. 

3. Firestopping 

4. Electrical Testing 

5. Requirements which apply to all Electrical Work 

B. The requirements indicated in this specification section shall apply to all Electrical Work 

(including, but not limited to, all work performed under Division 26, 27, and 28 if required 

under the scope of this project) 

1.3 COORDINATION 

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

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

headroom are indicated. 

2. To provide for ease of disconnecting the equipment with minimum interference to other 

installations. 

3. To allow right of way for piping and conduit installed at required slope. 

4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of 

obstructions and of the working and access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 

masonry walls, and other structural components as they are constructed. 
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1.4 REFERENCES AND DEFINITIONS 

A. Basic References:  The following codes, standards, and approvals as referenced throughout the 

drawings and specifications, shall serve as the minimum standards and quality requirements 

directly appropriate to the work and workmanship. References to catalogs, standards, codes, 

specifications and recommendations, etc., means latest edition of such publications in effect at 

the date of invitation to submit bid. 

1. American National Standards Institute (ANSI):  ANSI C2; National Electrical Safety 

Code  

2. National Electric Manufacturer's Association (NEMA) Standards as apply to specified 

Products. 

3. National Fire Protection Association (NFPA):   

a. NFPA 70 (National Electrical Code)  

b. NFPA 72 (National Fire Alarm Code)  

c. NFPA 70E (Standard for Electrical Safety Requirements for Employee 

Workplaces), and other applicable NFPA codes 

4. Underwriters' Laboratories, Inc. (UL) Listings, Labels, and Approvals shall govern the 

quality and performance of specified Products. 

5. Americans with Disabilities Act (ADA) 

6. Institute of Electrical and Electronics Engineers, Inc (IEEE) 

7. National Electrical Contractor’s Association (NECA) 
8. International Electrical Testing Association (NETA) 

9. Occupational Safety and Health Administration (OSHA) 

B. Definitions: 

1. “Provide” - means “furnish and install” 

2. “Indicated” - means “indicated in contract documents” 

3. “Concealed” - means items referred to are hidden from normal sight, this includes 

items partly excavated or crawl spaces and in service tunnels used solely for repairs and 

maintenance 

4. “Exposed” - means items are not “concealed” 

5. “Feeder” - means “All circuit conductors between the service equipment, the source of 
a separately derived system, or other power supply source and the final branch-circuit 

overcurrent device” 

6. “Feeder circuit breakers” - means circuit breakers protecting feeders. 

7. NETA ATS - International Electrical Testing Association Acceptance Testing 

Specifications, Latest Edition 

8. “Building” – A structure that stands alone or that is cut off from adjoining structures by 

fire walls with all openings therein protected by approved fire doors 

9. “degrees C” – means “degrees Celsius” 

10. “degrees F” – means “degrees Fahrenheit” 

11. “homerun” – This word shall refer to that portion of the electrical circuit wiring and 

conduit between the circuit breaker or fuse protecting the electrical circuit, and the first 

equipment or load on the electric circuit. There is no other equipment or load on the 

electrical circuit between the first equipment or load, and the circuit breaker or fuse.  For 

example, a 120V, 20A circuit breaker feeds #12 AWG wiring which connects to 3 – 

NEMA 5-20R receptacles. The wiring and conduit that runs from the circuit breaker to 

the 1st receptacle is considered the homerun wiring and conduit. There is no other 

receptacle on the electrical circuit between the 1st receptacle and the circuit breaker. 
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12. “Branch circuit” – means “The circuit conductors between the final overcurrent device 
protecting the circuit and the outlets(s).” 

13. “Suspended ceiling” – Suspended ceiling (sometimes referred to as dropped ceiling or 

false ceiling) is a secondary ceiling suspended or supported from the building structure 

above, creating a void between the underside of the building structure and the top of the 

suspended ceiling. Suspended ceilings include, but are not limited to, grid type ceilings, 

gypsum board ceilings, drywall type ceilings, and other ceilings which are located below 

the building structure. Suspended ceilings are either accessible ceilings (including, but 

not limited to, grid type ceilings with removable ceiling panels or tiles) or non-accessible 

ceilings (including, but not limited to, gypsum board ceilings and drywall type ceilings). 

14. “Equipment” shall include, but not be limited to, fittings, devices, appliances, luminaires, 
apparatus, machinery, and the like used as a part of, or in connection with, an electrical 

installation. 

15. “Smoke duct detector” and “duct smoke detector” shall have the same meaning. Both 
terms shall mean smoke detectors which are used to detect smoke in HVAC (Heating, 

Ventilation, and Air Conditioning) ducts. 

16. “Breaker” – means “circuit breaker” 

1.5 BASIS OF DESIGN 

A. The contract documents are prepared on basis of one manufacturer as "design equipment," even 

though other manufacturers' names are listed as acceptable makes.  If Contractor elects to use 

one of the listed makes other than "design equipment," submit detailed drawings, indicating 

proposed installation of equipment.  Show maintenance clearances, service removal space 

required, and other pertinent revisions to the design arrangement.  Make required changes in the 

work of other trades, at no increase in any contract.  Provide larger electrical feeders, circuit 

breakers, equipment, additional control devices and other miscellaneous equipment required for 

proper operation, and assume responsibility for proper location of rough-in and connections by 

other trades.  Remove and replace door frames, access doors, walls ceilings or floors required to 

install other than design make equipment.  If revised arrangement submittal is rejected, revise 

and resubmit specified "design equipment" item which conforms to contract documents. 

1.6 INTENT OF DRAWINGS 

A. The drawings are diagrammatic, unless detailed dimensioned drawings are included. Drawings 

show approximate locations of equipment, fixtures, panelboards, conduits, and wiring devices.  

Exact locations are subject to the approval of the Owner's Representative.  The general run of 

electrical feeders, branch circuits, and conduits, indicated on the drawings, is not intended to be 

the exact routing.  Circuit designations, in the form of "Home Runs" on branches, indicate the 

designation of the branch circuit, the size and the quantity of branch circuit conductors, and the 

panelboard or interconnection box from which the branch circuit is served.  

1.7 COORDINATION DRAWINGS 

A. Where the contract documents require coordination drawings; or, where the contractor has any 

question or request-for-information that relates to locations of equipment, or coordination of 

equipment locations, the contractor shall provide a coordination drawing. The coordination 

drawing shall have reflected ceiling plans, structural plans, floor plans and other relevant 

drawings, drawn to scale on one drawing, on which the following items are shown and 
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coordinated with each other, based on actual dimensions of the items, input from actual installer 

of the items involved, and existing conditions (the contractor shall field measure all existing 

conditions). 

1.8 AS-BUILT DRAWINGS 

A. The contractor shall provide “as-built” drawings, in both electronic and hardcopy formats. The 
contractor  shall provide accurate project record drawings, showing in red color on  the working 

drawings and electrical drawings, all changes, modifications, and alterations from the original 

drawings, made during installation of the work. Upon completion of the work, the contractor 

shall provide the Owner with a USB drive that has an electronic copy of the project record 

drawings, and a full size hardcopy of the project  record drawings. 

1.9 OPERATING AND MAINTENANCE MANUALS 

A. General:  Upon completion of the work, the Contractor shall furnish Operating and Maintenance 

Manuals for use by the Owner.  The manuals shall include operating and maintenance 

information on all systems and items of equipment.  The data shall consist of catalogs, 

brochures, bulletins, charts, schedules and drawings describing location, operation, 

maintenance, lubrication, operating weight and other information necessary for the Owner to 

establish an effective operating and maintenance program. 

B. Shop Drawings:  Copies of appropriate shop drawings shall be included in the Operating and 

Maintenance Manuals.  The requirements for manuals is a separate contractual item and in no 

way supersedes the requirements for shop drawings and vice-versa. 

C. Approval:  Completed manuals shall be submitted to the Engineer for review and approval.  

Incomplete or inadequate manuals will be returned to the Contractor for correction and 

resubmission. 

D. Provide an electronic copy (PDF format) on 3 USB drives, and 3 hardcopies in 3-ring binders, 

of all operating and maintenance manuals, unless a greater quantity is specified elsewhere in the 

contract documents, in which case the greater quantity shall apply. Each drive and each 

hardcopy shall have all the operating and maintenance manuals for all the equipment. 

E. Equipment keys and passwords shall be provided to the Owner’s authorized representative or 
representatives. A document shall be provided indicating who received the keys and what are 

the passwords. Document shall be neat and typewritten. 

F. Provide a separate section in the O&M Manuals for maintenance testing schedules of all 

equipment. A factory authorized representative of the equipment manufacturer shall certify the 

maintenance program. Include calendar schedule in table format to indicate all maintenance 

actions included during the warranty period with spaces for future testing. 

G. All factory and field test reports by the contractor, manufacturer, and/or independent testing 

company shall be included in the O&M Manuals. 

H. Wiring diagrams for all factory and field wiring shall be included in the O&M Manuals. 

I. A complete list of spare parts and accessories for equipment shall be provided.  
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1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials and equipment to the Project site in a clean condition with openings plugged 

or capped (or otherwise sealed by packaging) both during shipping and during temporary 

storage. 

B. Delivered electrical equipment crating and/or packaging shall clearly identify pick-points or lift-

points.  In the absence of crating or packaging, pick-points or lift-points must be identified on 

the equipment. 

C. When unloading materials and equipment provide special lifting harness or apparatus as may be 

required by manufacturers.  Handle materials and equipment in accordance with manufacturer's 

written instructions. 

D. The Contractor shall determine the required equipment needed for unloading operations and 

have such equipment on site to perform unloading work on the date of equipment delivery. 

E. Store materials and equipment, both on and off site, in accordance with manufacturer's written 

instructions. Keep equipment in a dry location. 

1. Temporary Heating:  Apply temporary heat to materials and equipment, according to 

manufacturer's written instructions, throughout periods when  environment is not 

controlled for temperature and humidity within manufacturer's stipulated service 

conditions. 

1.11 WARRANTY 

A. The Contractor shall guarantee that all work performed, and all materials/equipment installed by 

him, are free from defects. The Contractor shall repair or replace any defective equipment, 

materials or workmanship, free of cost to the Owner, for a period of two (2) years from the date 

of final acceptance of the Contractor’s work. The date of final acceptance is determined by the 
Owner. Where requirements indicated elsewhere in the contract documents (including, but not 

limited to, individual specification sections) indicate a Warranty period longer than two (2) 

years, the longer warranty period shall apply.  

B. During this warranty period the Contractor shall: 

1. Correct and make good all electrical defects. Faulty equipment and materials shall be 

repaired or replaced as required to produce satisfactory results as directed by the engineer 

and without additional cost to the Owner. Contractor shall provide service within 24 

hours after the call has been made by the Owner. 

1.12 DAMAGE TO OTHER WORK 

A. Damage:  Cutting or damage to existing structures, surfaces or installations shall be repaired at 

the expense of the Contractor.  All such repairs or patching shall be neatly done by mechanics 

of the appropriate trade, and shall be done in such a fashion as to leave no readily apparent joint 

or change in appearance, and to leave no structural or other weakness. 
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1.13 CONTRACTOR’S CERTIFICATION 

A. The Contractor shall submit a signed and dated letter to the owner and the engineer certifying 

the following: 

1. Electrical Contractor shall certify that all work has been performed in accordance with 

the contract documents (including, but not limited to: any amendments, addendums, and 

contract modifications) ; 

2. Electrical Contractor shall certify that all work has been inspected and approved by the 

Authorities Having Jurisdiction; AND, 

3. Electrical Contractor shall certify that all work has been performed in accordance with 

the National Electrical Code and all applicable codes. 

1.14 TRAINING 

A. Provide training for all equipment.  Schedule training with at least 21 days advance notice, to 

the owner and engineer, by submitting a draft training schedule.  Indicate all proposed training 

dates with specific equipment descriptions.  The Contractor shall then confirm these dates with 

the owner and engineer. After receiving approval of these dates,  the Contractor shall submit a 

final training schedule at least 14 days prior to the agreed upon dates. 

B. All training shall be done hands-on, on-site, and in-person, on the actual equipment installed in 

the field.  

C. The training instructor shall be factory trained by the manufacturer of the equipment. The 

qualifications of the training instructor shall be submitted for review/approval. 

D. An attendance sheet shall be provided by the contractor during the training days. The attendance 

sheet shall be signed by all participants of the training, and the training instructor. The 

attendance sheet shall be submitted for record. 

E. Provide a minimum of 8 hours of training for each equipment. Where individual specification 

sections indicate a training period longer than 8 hours, the longer training period shall apply. 

F. Provide a video recording of all demonstration and training. The demonstration and training 

video shall be saved onto portable external hard drives. 3 sets of portable external hard drives 

shall be provided to the owner. 

G. Training shall be provided for all equipment, whether or not training is mentioned in each 

individual specification section. 

1.15 BUY AMERICA ACT COMPLIANCE LETTER 

A. All equipment provided in the project shall comply with the Buy America Act. In addition to 

requirements stated elsewhere in the contract documents, the manufacturer of each equipment 

shall provide a signed/dated letter which states that all products/equipment being provided by 

him, comply with the Buy America Act. Please note that requirements stated elsewhere in the 

contract documents, may require that the manufacturer provides other submittals in addition to 

the letter required by this specification section. The manufacturer shall provide the submittals 
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required by this specification section, and the submittals required elsewhere in the contract 

documents. 

1.16 ABSENCE OF SPECIFICATION 

A. Where the drawings or the specifications do not name a particular brand or manufacturer of any 

item, these items are still part of the Work. This Contractor shall provide all such items that may 

be fairly and reasonably judged throughout the construction industry to be the most appropriate and 

best quality item for the intended application. Provide submittals for proposed items to the 

Architect for review and approval. 

1.17 DISCREPANCY IN DRAWINGS AND/OR SPECIFICATIONS 

A. Where the drawings and/or the specifications pose a conflict in design intent requirements, quality 

of work, or equipment the contractor must submit an RFI for clarification during the bid process in 

compliance with the front end specifications to provide resolution or provide the greater of the 

conflicting equipment or workmanship after the submission of bid, or cutoff date for RFI’s 

 

 

PART 2 - PRODUCTS – Not Used 

 

 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 

for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 

arrange and install components and equipment to provide maximum possible headroom 

consistent with these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 

of both electrical equipment and other nearby installations.  Connect in such a way as to 

facilitate future disconnecting with minimum interference with other items in the vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 

F. Workmanship:  Workmanship shall be of the highest grade and all installation work shall be 

performed by thoroughly qualified mechanics of the appropriate trade. All equipment shall be 

installed and connected in accordance with the best engineering practice. Manufacturer’s 
instructions and recommendations shall be followed and all electric connections shall be 

provided. 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

COMMON WORK RESULTS FOR ELECTRICAL    260500- 8                                  

G. Completeness:  The Contractor shall furnish and install all labor, materials, tools, equipment, 

programming, software, startup, licenses, and services as required to make all equipment 

complete and fully operational. Provide all required mounting hangers, supports, hardware and 

accessories to install all equipment and devices. Make all equipment and devices complete and 

fully operational. 

H. Drawings:  The drawings showing the layout of the electrical system indicate approximate 

locations of outlets, apparatus and equipment.  The runs of feeders and branches as shown, the 

drawings are schematic only and are not intended to show the exact routing and location of 

conduits and conduit terminations.  The final determination as to routing, location and 

termination shall be governed by structural conditions, obstructions and job conditions.  This 

shall not be construed to mean that the design of the system may be changed without the written 

approval of the Engineer; it merely refers to the exact run of raceways and the exact placement 

of outlets, etc.  It shall be the Contractor's responsibility to obtain all shop drawings affecting 

conduit terminations to the equipment specified in this or other sections or furnished by others, 

and to verify conduit locations before installation.  The Contractor shall consult all contract 

drawings and specifications which may affect the location of any outlet, equipment or conduit 

run, to avoid improper locations of such items and to avoid interference with other trades. 

I. Accessibility:  Electrical equipment such as junction and pull boxes, panelboards, switches, 

controls, and other apparatus that may require maintenance or operation from time to time, shall 

be made easily accessible.  Although the equipment may be shown on the drawings in certain 

locations, in the course of building construction, it may develop that such locations do not 

afford proper accessibility, in which case the Contractor shall direct the Engineer's attention to 

the condition before advancing the construction. 

J. Site examinations: All bidders, prior to submitting a bid, shall thoroughly acquaint themselves 

with the conditions under which the work will be performed. No allowance shall be made 

subsequently in connection with this, for any error or negligence on the contractor’s part. 

K. Unless noted as “EXISTING”, “BY OTHERS” or “NIC”, all work, devices and equipment are 
new and shall be furnished and installed by the contractor. 

L. The contractor shall comply with all the requirements indicated in the contract documents. The 

contractor shall provide all the items indicated in the contract documents, without any additional 

cost or time extension, regardless of whether or not the item is a special order, the item is in 

short supply, the item has a minimum quantity order requirement, the item has a long lead time, 

and/or the item has additional/non-standard costs associated with it. The contractor shall 

coordinate with the manufacturer and supplier of the item prior to submitting a bid. 

M. Furnish and install devices and equipment in accordance with the NEC, the manufacturer’s 
recommendations, and the contract documents. 

N. All devices and equipment shall be suitable for its intended use, environment, and location in 

accordance with the NEC, UL, the manufacturer’s recommendations and the contract 
documents. 

O. All work shall be coordinated with the General, and all other trades Contractors. 

P. Wire lugs, connectors and splices shall be UL Listed and shall be compatible with the wire 

size/material/type. Coordinate equipment and wiring to ensure that they are compatible with 

each other. 
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Q. Do not exceed the maximum wire pulling tension recommended by the wire manufacturer. 

Coordinate with the wire manufacturer as required. Pull wire through handholes, manholes, and 

other underground structures in a manner that shall minimize the pulling tension on the wire. 

R. Prior to installing the equipment, the contractor shall field survey and verify the exact locations 

where the equipment are being installed, and shall notify the engineer immediately if there are 

any issues or conflicts. Also, prior to installing the equipment, the contractor shall coordinate 

the exact  location of the equipment with the engineer, whether  or not  there are any issues or 

conflicts. Prior to installing  the equipment, the contractor shall adjust the exact locations of the 

equipment, in accordance with the direction provided by the engineer 

S. Mounting heights indicated in the Contract Documents are measured from the finished floor or 

finished grade to the bottom of the equipment, unless otherwise noted. 

T. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 

of both electrical equipment and other nearby installations.  Connect in such a way as to 

facilitate future disconnecting with minimum interference with other items in the vicinity. 

U. Provide touch up paint as required on equipment finishes that have been scratched, and provide 

touch up paint as directed by the Engineer. Touch up paint shall be provided in accordance with 

the manufacturer’s recommendations. Do not allow paint to come in contact with conductors, 
insulation or any live parts. All nameplates and labels shall remain visible and legible.  

V. Where there are space heating equipment located adjacent to electrical equipment (including but 

not limited to, infrared unit heaters, electric/gas fired unit heaters, etc), the contractor shall 

coordinate with the manufacturer of the space heating equipment, get the installation manuals 

for the space heating equipment, and determine the clearance requirements around the space 

heating equipment. The contractor shall comply with the clearance requirements of the 

manufacturer, and shall not install any electrical equipment/wiring/conduit within the clearance 

area. Additionally, all electrical equipment/wiring/conduit shall be provided with appropriate 

clearance from space heating equipment, so that their maximum operating temperature, and/or 

temperature  rating, is not exceeded. 

W. Inside rooms which can be entered by vehicles (including, but not limited to, vehicle 

maintenance and storage rooms), keep the space directly in front of the exterior door (overhead 

door, rollup door, swing door, etc.) clear of all electrical items. The volume of the clear space 

shall not be less than the following: 

1. Volume of clear space =  width of the exterior door opening x height of the exterior door 

opening x distance from the exterior door to the opposite wall 

X. Where the contract documents specifies a product name, model, or manufacturer, and this 

product has been discontinued or is no longer in production, the contractor shall provide a 

product from the same manufacturer, that meets the requirements indicated in the contract 

documents, at no additional cost to the owner. The product provided by the contractor shall be 

an approved equal of the specified product. Also, the contractor shall provide a written 

statement from the specified manufacturer, indicating that the specified product has been 

discontinued or is no longer in production. All products shall be submitted for review and 

approval by the design team. 

Y. The contractor shall core drill holes in exiting concrete walls, ceilings, and floors as required for 

the installation of wiring and conduit. The contractor shall use ground penetrating radar to scan 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

COMMON WORK RESULTS FOR ELECTRICAL    260500- 10                                  

the concrete for any obstructions and/or structural elements/components prior to core drilling. 

Core drilling shall be made only at locations which are free of obstructions and/or structural 

elements/components. Do not drill, cut, or damage beams, joists, trusses, and other load bearing 

structures. All work shall be reviewed and approved by the owner, the architect, the structural 

engineer, and the Authorities Having Jurisdiction. 

Z. Where equipment and systems require registration for any purpose (including, but not limited 

to, registration for the purposes of enrollment in warranty plans, service plans, software update 

plans, etc.), the contractor shall register the equipment and systems as required, and provide all 

account/login information/passwords to the owner. 

AA. The contractor shall apply and pay for all permits related to his work. All work shall be 

inspected and approved by the Authorities Having Jurisdiction. 

BB. All work shall comply with the NEC and the applicable codes. 

CC. Provide access doors where the NEC or the manufacturer requires access for equipment 

concealed behind walls or ceilings. Access doors are specified in Section 083113 “Access 
Doors And Frames”. Provide fire rated access doors for fire rated walls and ceilings. 

DD. All free standing electrical distribution equipment, unless otherwise indicated, shall be provided 

on concrete equipment bases minimum of four inches above finished floor or grade and 

extending a minimum of 6” past the equipment footprint. 

3.2 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 

installations to restore original fire-resistance rating of assembly.  Firestopping materials must 

be approved for specific use. 

B. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with ratings 

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

0.01-inch wg (2.49 Pa). 

1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier walls and 

fire partitions. 

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

D. Manufacturers: 

2. 3m 

3. Rockwool 

4. Tremco 

5. STI 

E. Comply with the applicable requirements indicated in Section 078413 "Penetration 

Firestopping", or the requirements in this specification section, whichever is more stringent. 
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3.3 TESTING REQUIREMENTS AND INSTRUCTIONS 

A. The Electrical Contractor shall provide supervision, labor, materials, tools, test instruments and 

all other equipment or services and expenses required to test, adjust, set, calibrate, and 

operationally check work and components of the electrical system and circuitry throughout the 

work. 

B. The Electrical Subcontractor shall pay for all tests specified in this Section, including expenses 

incident to retests occasioned by defects and failures of equipment to meet specifications, at no 

additional cost to owner. Any defects or deficiencies discovered in any of the electrical work 

shall be corrected. 

C. The Electrical Contractor shall: 

1. Replace wiring and equipment found defective (defined as failing to meet specified 

requirements) at no additional cost to Owner 

2. Submit digital copies of test results to the Engineer. 

 

D. Do not void equipment warranties or guarantees by testing and checkout work. Checks and tests 

shall be supplemental to and compatible with the manufacturer's installation instructions. Where 

deviations are apparent, obtain the manufacturer's approved review of procedure prior to testing. 

Where any repairs, modifications, adjustments, tests or checks are to be made, the Contractor 

shall contact the engineer to determine if the work should be performed by or with the 

manufacturer’s representative. 

1. All checks and tests specified for proper operating and safety of equipment and personnel 

are to be performed concurrent with progression of the w work, prior to Final Acceptance 

by owner. 

E. Tests are to: 

1. Provide initial equipment/system acceptance. 

2. Provide recorded data for future routine maintenance and trouble shooting. 

3. Provide assurance that each system component is installed satisfactorily and can be 

expected to perform, and continue to perform, its specified function with reasonable 

reliability throughout the life of the facility. 

F. At any stage of construction and when observed, any electrical equipment or system determined 

to be damaged, or faulty, is to be reported to the engineer. Corrective action by the Contractor 

requires prior engineer approval, retesting, and inspection. 

G. Prior to testing and start-up, equipment and wiring shall be properly and permanently identified 

with nameplates, and other identification as specified in this Section. Check and tighten 

terminals and connection points, remove shipping blocks and thoroughly clean equipment, 

repair damaged or scratched finishes, inspect for broken and missing parts and review and 

collect manufacturer's drawings and instructions for delivery to the engineer. Make routine 

checks and tests as the job progresses to ensure that wiring and equipment is properly installed. 

H. Testing and checkout work is to be performed with fully qualified personnel skilled in the 

particular tests being conducted. Personnel are to have at least five years of experience with 

tests of same type and size as specified. 
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I. Inspections and tests shall be in accordance with the following applicable codes and standards 

as amended to date, unless otherwise specified. 

1. National Electrical Manufacturer's Association - NEMA. 

2. American Society for Testing and Materials - ASTM. 

3. Institute of Electrical and Electronic Engineers -IEEE. 

4. National Electrical Testing Association - NETA. 

5. American National Standards Institute - ANSI. 

a. C2: National Electrical Safety Code. 

b. Z244-1: American National Standard for Personnel Protection. 

6. Insulated Cable Engineers Association - ICEA. 

7. Association of Edison Illuminating Companies - AEIC. 

8. Occupational Safety and health Administration. 

a. OSHA Part 1910; Subpart S, 1910.308. 

b. OSHA Part 1926; Subpart V, 1926.950 through 1926.960. 

9. National Fire Protection Association - NFPA. 

a. 70B: Electrical Equipment Maintenance. 

b. 70E: Electrical Safety Requirements for Employer Workplaces. 

c. 70: National Electrical Code. 

d. 78: Lightning Protection Code. 

e. 101: Life Safety Code. 

10. Inspections and tests shall utilize the following references: 

a. Contract Drawings and Specifications. 

11. Contractor's Short Circuit and Coordination Study. 

12. Manufacturer's printed test procedures for respective equipment. 

J. Test Equipment: 

1. Test equipment used by the Contractor is to be inspected and calibrated. 

2. Perform calibration and setting checks with calibrated test instruments of at least twice 

that of that of the accuracy of the equipment, device, relay or meter under test. Dated 

calibration labels shall be visible on test equipment. Calibrations over 6 months old are 

not acceptable on field test instruments. Inspect test instruments for proper operation 

prior to proceeding with the tests. Record serial and model numbers of the instruments 

used on the test forms. 

K. Test Procedures: 

1. The Electrical Subcontractor is responsible for the preparation of the procedures and 

schedules for the work specified herein. This work is to be coordinated and compatible 

with both the work and schedule of the other crafts. Sequence the tests and checks so that 

the equipment can be energized immediately after the completion of the application tests. 

2. Submit proposed testing and check out forms. The procedures shall provide specific 

instructions for the checking and testing of each electrical component of each system. 
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Schedule tests and inspections as the job progresses. Test procedures submitted shall 

include job safety rules. 

L. After each electrical system installation is complete, perform the tests to determine that the 

entire system is in proper working order and in accordance with applicable codes, 

manufacturer's instructions, drawings, and specifications. Tests are in addition to shop tests of 

individual items at the manufacturer's plant. Perform insulation and ground resistance tests 

before operating tests. 

M. Perform insulation tests on electrical equipment, apparatus, cables, motors, generators, 

transformers, circuit breakers and switches, switchgear, motor control centers, and similar 

electrical equipment, at the following times and conditions: 

1. Prior to energization and/or placing into service. 

2. When damage to the insulation is suspected or known to exist. 

3. After repairs or modifications to the equipment affecting the insulation. 

4. Where lightning or other surge conditions are known to have existed on the circuit. 

N. Make openings in circuits for test instruments and place and connect instruments, equipment, 

and devices, required for the tests. Upon completion of tests, remove instruments and 

instrument connections and restore circuits to permanent condition. 

O. List each circuit and measured resistance as test data. Maintain record of insulation resistance 

values. Identify conductor, or equipment, date that value was taken and resistance value. 

Arrange information in tabular form and submit to Engineer. 

P. Report inspections, tests, and calibrations in writing on engineer-approved reports/forms. The 

recorded data form shall have the signatures of the persons conducting the tests, authorized 

witnesses, and the engineer. The forms shall serve as the test and inspection checklist. 

Q. When the electrical tests and inspections specified or required within this Section are completed 

and results reported, reviewed, and approved by the engineer, the Contractor may consider that 

portion of the electrical equipment system or installation electrically complete. The Contractor 

will then affix appropriate, approved, and dated completion or calibration labels to the tested 

equipment and notify the engineer of electrical completion. If the engineer finds completed 

work unacceptable, he will notify the Contractor in writing of the unfinished or deficient work, 

with the reason for his rejection, to be corrected by the Contractor. The Contractor will notify 

the engineer in writing when exceptions have been corrected. The Contractor will prepare a 

"Notification of Substantial Electrical Completion" for approval by the engineer following 

engineer's acceptance of electrical completion. If later in-service operation or further testing 

identifies problems attributable to the Contractor, these will be corrected by the Contractor, at 

no additional cost to owner. 

R. Specific Tests: 

1. Perform the following specific tests. De-energize and isolate equipment and cable prior to 

performing the tests. 

2. Wire and Cable: (All conductors originating from main switchboard and distribution 

panels). 

a. Before energizing any cable or wire, megger the insulation resistance of every 

external circuit wire to each other and to ground. Tests shall be conducted at 
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voltages of 500 volts or lower. Continuity test each wire and cable to verify the 

field applied tag per conductor. Minimum insulation resistance valves shall not be 

less than two megohms. 

b. Take insulation resistance measurements for motor feeders. With motors 

disconnected, measure insulation resistance from load side of contactors or circuit 

breakers. 

c. Check cables and wires for the proper identification numbering and/or color 

coding. 

d. Inspect cables for physical damage and proper connection in accordance with 

single line diagram. 

3. Power Distribution System: 

a. Circuit Breakers 

1) Circuit breaker shall be checked for proper mounting, conductor size and 

feeder designation. 

2) Operate circuit breaker to ensure smooth operation. 

3) Inspect case for cracks or other defects. 

4) Check tightness of connections with calibrated torque wrench. Refer to 

manufacturer's instruction for proper torque levels. 

5) Perform a contact resistance test or measure millivolt drop at rated current. 

6) Perform an insulation resistance test at 1000 volts dc for one (1) minute 

from pole-to-pole and from each pole-to-ground with breaker closed and 

across open contacts of each phase - 500V D.C. if circuit breaker is solid 

state. 

7) Adjustable trip breakers shall have minimum pickup current determined by 

primary current injection where applicable. 

8) Perform long time delay time-current characteristic tests by passing three 

hundred percent (300%) rated current through each pole separately. 

Determine trip time. 

9) Determine short time pickup and delay by primary current injection if 

applicable to the particular breaker. 

10) Determine ground fault pickup and time delay by primary current injection 

if applicable to the particular breaker. 

11) Determine instantaneous pickup current by primary injection using run-up 

or pulse method. Clearing times shall be within four (4) cycles. 

12) Verify trip unit reset characteristics. 

13) Perform adjustments for final settings in accordance with breaker setting 

sheet if applicable to the particular breaker. 

14) Compare contact resistance or millivolt drop values to adjacent poles and 

similar breakers. Investigate deviations of more than fifty percent (50%).  

Investigate any value exceeding manufacturer's recommendations. 

15) Insulation resistance shall not be less than 100 megohms. 

16) Trip characteristic of adjustable trip breakers shall fall within manufacturer's 

published time-current characteristic tolerance band. 

17) All circuit breakers mounted in switchboards and distribution boards shall 

be time-current tested by primary current injection where possible, and also 

any remotely mounted breakers of frame size 400 ampere and larger.  

18) Adjust settings and calibrate all circuit breakers as recommended in the 

short circuit analysis and coordination study. 
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b. Panelboards 

1) Inspect for physical damage and proper grounding. 

2) Compare nameplate information with schedules and report any 

discrepancies. 

3) Inspect all panelboards for cleanliness, workmanship, etc. 

c. Operating Instructions: Furnish operating instructions to User Agency's designated 

representative with respect to operations, functions and maintenance procedures 

for equipment and systems installed. Cost of such instruction up to a full five (5) 

days of Electrical Subcontractor's time shall be included in contract. Cost of 

providing a manufacturer's representative at site for instructional purposes shall 

also be included. 

3.4 THIRD PARTY ELECTRICAL INSPECTION 

A. Contractor shall hire a third-party inspection agency to inspect electrical work. 

B. Contractor shall carry in their bid all required expenses. 

END OF SECTION 260500 
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

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

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

B. Examine all other Sections of the Specifications for requirements that affect work under this 

Section whether or not such work is specifically mentioned in this Section. 

C. Coordinate work with that of all other trades affecting, or affected by work of this Section.  

Cooperate with such trades to assure the steady progress of all work under the Contract. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Building wires and cables rated 600 V and less. 

2. Conductors rated up to 1000V. 

3. Connectors, splices, and terminations rated 600 V and less. 

1.3 SUBMITTALS 

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

B. Field quality-control test reports. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

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

following: 

 

1. Service Wire Company. 
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2. Encore Wire. 

3. Southwire Company. 

B. Copper Conductors:  Comply with NEMA WC 70. 

C. Conductor Insulation:   

1. THHN/THWN-2 Wire:  

a. Complies with NEMA WC 70 

b. Listed to UL 83 

c. Suitable for operation at 600 volts or less in wet or dry locations.  

d. 90 degree C rated in wet or dry locations. 

2. XHHW-2 Wire: 

a. Complies with NEMA WC 70 

b. Listed to UL 44 

c. Suitable for operation at 600 volts or less in wet or dry locations 

d. 90 degree C rated in wet or dry locations. 

e. Insulation is an abrasion, moisture, and heat resistant cross-linked polyethylene 

(XLPE) 

f. Wire sizes which are #8 AWG and larger shall be gas/oil resistant, and sunlight 

(UV) resistant. 

3. RHH/RHW-2 Wire: 

a. Complies with NEMA WC 70 

b. Listed to UL 44 

c. Suitable for operation at 1000Volts or less in wet or dry locations 

d. 90 degree C rated in wet or dry locations. 

D. Two-hour Fire Rated:  Comply with UL2196 Type RHW 

2.2 CONNECTORS AND SPLICES 

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

following: 

 

1. Hubbell Power Systems, Inc. 

2. O-Z/Gedney; EGS Electrical Group LLC. 

3. 3M; Electrical Products Division. 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 

and class for application and service indicated. 

 

C. Submersible Connectors and Splices: Submersible connectors and splices shall have all of the 

following features: 
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1. UL listed as a sealed wire-connector system 

2. UL 486D Listed for direct burial and submersible applications 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Service Entrance: Copper. Stranded. 

B. Feeders: Copper. Stranded. 

C. Branch Circuits:  

1. Solid for No. 10 AWG and smaller, unless otherwise noted and except as follows: 

a. Where the conductors connect to vibrating equipment (including, but not limited 

to, transformers, motors, and generators), the conductors shall be stranded. 

b. Where the equipment manufacturer recommends stranded conductors, the 

associated conductors shall be stranded. 

2. Stranded for No. 8 AWG and larger. 

D. DC Power to interface devices (plug-in dispensers or pantographs): Copper. Stranded. 1000V 

rated 

E. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 

WIRING METHODS 

A. Service Entrance: Type XHHW-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 XHHW-2, 

single conductors in raceway. Even if only a small portion of the feeder is concealed in 

concrete, below slab-on-grade, or underground, the entire length of the feeder shall be XHHW-2 

from end-to-end.   

E. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors 

in raceway. 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single 

conductors in raceway, unless otherwise noted and except as follows: 
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1. MC (Metal Clad) cable may be used in lieu of THHN/THWN-2, single conductors in 

raceway, where allowed by Section 260533 “Raceways and Boxes for Electrical 
Systems”. 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: 

Type XHHW-2, single conductors in raceway. Even if only a small portion of the branch circuit 

is concealed in concrete, below slab-on-grade, or underground, the entire length of the branch 

circuit shall be XHHW-2 from end-to-end.   

H. Wiring on the load side of Variable Frequency Drives: Type XHHW-2 single conductors in 

raceway, unless otherwise noted. 

I. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-

steel, wire-mesh, strain relief device at terminations to suit application.  

J. Wiring for DC power connections between charger and dispensers: Type RHH/RHW-2 single 

conductors in metallic raceways, unless otherwise noted. 

K. Fire Rated Cable: 2-hour fire rated Type RHW, unless otherwise noted  

1. Use cable where the drawings indicate that fire rated cable is required. 

2. Increase size of the conduit from what is indicated in the drawings, as required  in order to 

accommodate the larger size of the fire rated cable. Comply with the NEC and the 

manufacturer’s recommendations. 

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." 

G. Where wires larger than #12 AWG are installed on 15A or 20A branch circuits, splice #12AWG 

“pigtails” for connections to circuit breakers, devices and equipment. “Pigtails” in this 
paragraph shall mean short leads used to connect a circuit breaker, device or equipment to 

branch circuit wires. Comply with all of the following: 
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1. Length of the wires of the “pigtails” shall be less than 48”, unless otherwise noted and 
except as follows: 

a. At light poles, the length of the “pigtails” shall be increased to match the height of 
the light pole such that the “pigtail” splice is located in the handhole at the base of 
the pole. The length of the “pigtail” shall not exceed 125% of the overall height of 
the light pole. 

2. Where the “pigtails” are run inside raceways, the length of the raceways shall be less than 
23”, and the raceways shall be sized per NEC requirements. 

3. Provide junction boxes as required for splicing wires. 

4. The wire size of the phase, neutral, and ground wires of the “pigtails” shall not be less 
than #12AWG. 

5. All work shall comply with NEC, the manufacturer’s recommendations, and the contract 
documents. 

H. Do not combine separate branch circuits in the same raceway, unless otherwise noted and 

except as follows: 

1. Branch circuits may be combined in the same raceway where ALL of the following 

conditions are met: 

a. The branch circuits being combined in the same raceway serve the same area or 

adjacent areas. 

b. The branch circuits being combined in the same raceway homerun to the same 

panelboard. 

c. The number of branch circuits being combined in the same raceway does not 

exceed 3. 

d. The number of current carrying conductors installed in the same raceway does not 

exceed 6. 

e. The branch circuits are installed in a manner that does not subject them to any 

ampacity derating, except for the ampacity derating caused by having 4 to 6 

current carrying conductors in the same raceway. 

f. The branch circuits that are being combined in the same raceway are all fed from 

1-pole circuit breakers that have a trip rating of either 15 amperes or 20 amperes. 

g. The branch circuits that are being combined in the same raceway are not fed from 

circuit breakers that have a trip rating greater than 20 amperes. 

h. The branch circuits that are being combined in the same raceway are limited to 1-

phase circuits that have a voltage of either 120V or 277V. 

i. The smallest wire size, in the branch circuits which are being combined in the 

same raceway, is not smaller than #12 AWG. 

j. The wires that are combined in the same raceway do not exceed the NEC wire fill 

capacity of the raceway. The raceway size is increased as required to comply with 

NEC requirements. 

k. The branch circuits which are being combined in the same raceway are limited to 

lighting and receptacle branch circuits. 

l. Dedicated neutral wires are provided for all branch circuits. 

m. Ground wires are provided in accordance with NEC requirements. Grounding and 

bonding are provided in accordance with NEC requirements. 

n. Where the NEC does not allow branch circuits to be combined in the same 

raceway, the branch circuits are not combined in the same raceway.   



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519 - 6   

o. All work complies with the NEC, the manufacturer’s recommendations, and the 
contract documents. 

I. Underground splices of service, feeder, and branch circuits shall not be permitted, unless 

otherwise noted.   

1. Where the drawings specifically indicate that underground wires shall be spliced, 

submersible splices and connectors shall be used. The contractor shall mark the locations 

of the underground splices on the as-built drawings. 

J. Conductor terminations at all charging equipment and components shall be performed as 

recommended by the equipment manufacturer.  Provide crimp narrow cable lugs of maximum 

allowable width per manufacturer recommendations. 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-

tightening values.  If manufacturer's torque values are not indicated, use those specified in 

UL 486A and UL 486B. 

B. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches (150 mm). 

3.5 FIRESTOPPING 

A. Refer to Section 260500 “Common Work Results for Electrical”. 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification.  Certify compliance with test parameters. 

a. Electrical tests (this includes, but is not limited to: insulation resistance testing) are 

required on all wiring that is #2 AWG and larger, and all sizes of underground 

wiring. Visual and mechanical inspections are required on all wiring. 

 

 

 

C. Test Reports:  Prepare a written report to record the following: 

1. Test procedures used. 

2. Test results that comply with requirements. 
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3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

D. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 260519 
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SECTION 260526 - GROUNDING AND BONDING 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 grounding and bonding systems and equipment. 

B. Section includes grounding and bonding systems and equipment, plus the following special 

applications: 

1. Underground distribution grounding. 

2. Ground bonding common with lightning protection system. 

3. Foundation steel electrodes. 

1.3 ACTION SUBMITTALS 

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

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans showing dimensioned locations of grounding features specified 

in "Field Quality Control" Article, including the following: 

1. Test wells. 

2. Ground rods. 

3. Ground rings. 

4. Grounding arrangements and connections for separately derived systems. 

B. Qualification Data: For testing agency and testing agency's field supervisor. 

C. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For grounding to include in emergency, operation, and 

maintenance manuals. 
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1.6 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. 

2.2 MANUFACTURERS 

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

following: 

1. Grounding Conductors and Cables: 

a. Refer to Division 26 Section “Conductors and Cables” 

2. Grounding Rods: 

a. Harger 

b. Blackburn 

c. nVent Erico Inc. 

3. Mechanical Connectors: 

a. Burndy (a Hubbell Company) 

b. Harger 

4. Exothermic Connections: 

a. nVent Erico Inc 

2.3 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. Tinned Conductors: ASTM B33. 

4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter. 
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5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 

6. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches wide and 1/16 inch thick. 

7. Tinned Bonding Jumper: Tinned-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. 

2.4 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 

which used and for specific types, sizes, and combinations of conductors and other items 

connected. 

B. 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 exothermic-type wire 

terminals, and long-barrel, two-bolt connection to ground bus bar. 

D. Bus-Bar Connectors: Compression type, copper or copper alloy, with two wire terminals. 

E. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual, 

tin-plated or silicon bronze bolts. 

F. Cable-to-Cable Connectors: Compression type, copper or copper alloy. 

G. Cable Tray Ground Clamp: Mechanical type, zinc-plated malleable iron. 

H. Conduit Hubs: Mechanical type, terminal with threaded hub. 

I. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt. 

J. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt. 

K. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set screw. 

L. Service Post Connectors: Mechanical type, bronze alloy terminal, in short- and long-stud 

lengths, capable of single and double conductor connections. 

M. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head screw. 

N. Tower Ground Clamps: Mechanical type, copper or copper alloy, terminal one or two-piece 

clamp. 

O. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial. 

P. Water Pipe Clamps: 
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1. Mechanical type, two pieces with stainless-steel bolts. 

a. Material: Die-cast zinc alloy. 

b. Listed for direct burial. 

2. U-bolt type with malleable-iron clamp and copper ground connector rated for direct 

burial. 

2.5 GROUNDING ELECTRODES 

A. Ground Rods: Copper-clad steel; 3/4 inch by 10 feet. 

B. Chemical-Enhanced Grounding Electrodes: Copper tube, straight or L-shaped, charged with 

nonhazardous electrolytic chemical salts. 

1. Termination: Factory-attached No. 4/0 AWG bare conductor at least 48 inches long. 

2. Backfill Material: Electrode manufacturer's recommended material. 

C. Ground Plates: 1/4 inch thick, hot-dip galvanized. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 

No. 6 AWG and larger unless otherwise indicated. 

B. Underground Grounding Conductors: Install bare tinned-copper conductor, No. 2/0 AWG 

minimum. 

1. Bury at least 30 inches below grade. 

2. Duct-Bank Grounding Conductor: Bury 12 inches above duct bank when indicated as 

part of duct-bank installation. 

C. Grounding Conductors: Green-colored insulation with continuous yellow stripe. 

D. Isolated Grounding Conductors: Green-colored insulation with more than one continuous 

yellow stripe. On feeders with isolated ground, identify grounding conductor where visible to 

normal inspection, with alternating bands of green and yellow tape, with at least three bands of 

green and two bands of yellow. 

E. Grounding Bus: Install in electrical equipment rooms, in rooms housing service equipment, and 

elsewhere as indicated. 

1. Install bus horizontally, on insulated spacers 2 inches minimum from wall, 6 inches 

above finished floor unless otherwise indicated. 

2. Where indicated on both sides of doorways, route bus up to top of door frame, across top 

of doorway, and down; connect to horizontal bus. 
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F. 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 SEPARATELY DERIVED SYSTEMS 

A. Generator: Install grounding electrode(s) at the generator location. The electrode shall be 

connected to the equipment grounding conductor and to the frame of the generator. 

3.4 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. Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts, 

cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to 

ground rod or grounding conductor. Make connections with No. 4 AWG minimum, stranded, 

hard-drawn copper bonding conductor. Train conductors level or plumb around corners and 

fasten to manhole walls. Connect to cable armor and cable shields according to written 

instructions by manufacturer of splicing and termination kits. 

D. Pad-Mounted Transformers and Switches: Install two ground rods 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 tinned-

copper 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. 

3.5 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 
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B. Install insulated equipment grounding conductors with the following items, in addition to those 

required by NFPA 70: 

1. Feeders and branch circuits. 

2. Lighting circuits. 

3. Receptacle circuits. 

4. Single-phase motor and appliance branch circuits. 

5. Three-phase motor and appliance branch circuits. 

6. Flexible raceway runs. 

7. Armored and metal-clad cable runs. 

8. Busway Supply Circuits: Install insulated equipment grounding conductor from 

grounding bus in the switchgear, switchboard, or distribution panel to equipment 

grounding bar terminal on busway. 

9. X-Ray Equipment Circuits: Install insulated equipment grounding conductor in circuits 

supplying x-ray equipment. 

C. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted 

electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, 

humidifiers, and other duct electrical equipment. Bond conductor to each unit and to air duct 

and connected metallic piping. 

D. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated 

equipment grounding conductor to each electric water heater and heat-tracing cable. Bond 

conductor to heater units, piping, connected equipment, and components. 

E. Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding conductor 

connected to the receptacle grounding terminal. Isolate conductor from raceway and from 

panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the 

applicable derived system or service unless otherwise indicated. 

F. Isolated Equipment Enclosure Circuits: For designated equipment supplied by a branch circuit 

or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway 

fitting listed for the purpose. Install fitting where raceway enters enclosure, and install a 

separate insulated equipment grounding conductor. Isolate conductor from raceway and from 

panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the 

applicable derived system or service unless otherwise indicated. 

G. Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate 

insulated equipment grounding conductor in addition to grounding conductor installed with 

branch-circuit conductors. 

H. Metallic Fences: Comply with requirements of IEEE C2. 

1. Grounding Conductor: Bare copper, not less than No. 8 AWG. 

2. Gates: Shall be bonded to the grounding conductor with a flexible bonding jumper. 

3. Barbed Wire: Strands shall be bonded to the grounding conductor. 

3.6 FENCE GROUNDING 

A. Fence Grounding: Install at maximum intervals of 1500 feet except as follows: 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 - 7 

1. Fences within 100 Feet of Buildings, Structures, Walkways, and Roadways: Ground at 

maximum intervals of 750 feet. 

a. Gates and Other Fence Openings: Ground fence on each side of opening. 

1) Bond metal gates to gate posts. 

2) Bond across openings, with and without gates, except at openings indicated 

as intentional fence discontinuities. Use No. 2 AWG wire and bury it at least 

18 inches below finished grade. 

B. Protection at Crossings of Overhead Electrical Power Lines: Ground fence at location of 

crossing and at a maximum distance of 150 feet on each side of crossing. 

C. Fences Enclosing Electrical Power Distribution Equipment: Ground as required by IEEE C2 

unless otherwise indicated. 

D. Grounding Method: At each grounding location, drive a grounding rod vertically until the top is 

6 inches below finished grade. Connect rod to fence with No. 6 AWG conductor. Connect 

conductor to each fence component at grounding location. 

E. Bonding Method for Gates: Connect bonding jumper between gate post and gate frame. 

F. Bonding to Lightning-Protection System: If fence terminates at lightning-protected building or 

structure, ground the fence and bond the fence grounding conductor to lightning-protection 

down conductor or lightning-protection grounding conductor, complying with NFPA 780. 

3.7 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. 

2. Use exothermic welds for all below-grade connections. 

3. For grounding electrode system, install at least three rods spaced at least one-rod length 

from each other and located at least the same distance from other grounding electrodes, 

and connect to the service grounding electrode conductor. 
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D. Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes are 

specified in Section 260543 "Underground Ducts and Raceways for Electrical Systems," and 

shall be at least 12 inches deep, with cover. 

1. Install at least one test well for each service unless otherwise indicated. Install at the 

ground rod electrically closest to service entrance. Set top of test well flush with finished 

grade or floor. 

E. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance 

except where routed through short lengths of conduit. 

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate 

any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install 

bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 

is required, use a bolted clamp. 

F. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, 

from building's main service equipment, or grounding bus, to main metal water service 

entrances to building. Connect grounding conductors to main metal water service pipes; 

use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one of 

the lug bolts of the flange. Where a dielectric main water fitting is installed, connect 

grounding conductor on street side of fitting. Bond metal grounding conductor conduit or 

sleeve to conductor at each end. 

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water 

meters. Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from equipment 

shutoff valve. 

G. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of 

associated fans, blowers, electric heaters, and air cleaners. Install tinned bonding jumper to 

bond across flexible duct connections to achieve continuity. 

H. Grounding for Steel Building Structure: Install a driven ground rod at base of each corner 

column and at intermediate exterior columns at distances not more than 60 feet apart. 

I. Ground Ring: Install a grounding conductor, electrically connected to each building structure 

ground rod and to each steel column, extending around the perimeter of building. 

1. Install tinned-copper conductor not less than No. 2/0 AWG for ground ring and for taps 

to building steel. 

2. Bury ground ring not less than 24 inches from building's foundation. 

J. Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to NFPA 70; use a 

minimum of 20 feet of bare copper conductor not smaller than No. 4 AWG. 

1. If concrete foundation is less than 20 feet long, coil excess conductor within base of 

foundation. 
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2. Bond grounding conductor to reinforcing steel in at least four locations and to anchor 

bolts. Extend grounding conductor below grade and connect to building's grounding grid 

or to grounding electrode external to concrete. 

K. Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to NFPA 70; using 

electrically conductive coated steel reinforcing bars or rods, at least 20 feet long. If reinforcing 

is in multiple pieces, connect together by the usual steel tie wires or exothermic welding to 

create the required length. 

L. Connections: Make connections so possibility of galvanic action or electrolysis is minimized. 

Select connectors, connection hardware, conductors, and connection methods so metals in direct 

contact are galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make 

contact points closer in order of galvanic series. 

2. Make connections with clean, bare metal at points of contact. 

3. Make aluminum-to-steel connections with stainless-steel separators and mechanical 

clamps. 

4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and 

mechanical clamps. 

5. Coat and seal connections having dissimilar metals with inert material to prevent future 

penetration of moisture to contact surfaces. 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency: 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 with the assistance of a factory-authorized service representative. 

D. 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, at ground test 

wells. 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. 
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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. 

E. Grounding system will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

G. 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 and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms. 

3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 ohms. 

4. Power Distribution Units or Panelboards Serving Electronic Equipment: 1 ohm(s). 

5. Substations and Pad-Mounted Equipment: 5 ohms. 

6. Manhole Grounds: 10 ohms. 

H. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect 

promptly and include recommendations to reduce ground resistance. 

END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

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

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

B. Examine all other Sections of the Specifications for requirements that affect work under this 

Section whether or not such work is specifically mentioned in this Section. 

C. Coordinate work with that of all other trades affecting, or affected by work of this Section.  

Cooperate with such trades to assure the steady progress of all work under the Contract. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. RMC:  Rigid metal conduit. 

1.4 PERFORMANCE REQUIREMENTS 

A. Design supports for multiple raceways capable of supporting combined weight of supported 

systems and its contents. 

1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel slotted support systems. 

2. Nonmetallic slotted support systems. 

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and 

installation details and include calculations for the following: 

1. Metal framing systems with conduit attachment. 

2. Hanger rods and connections. 

C. Welding certificates. 
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1.6 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 

Welding Code - Steel." 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer to design trapeze conduit hangers 

and equipment supports. 

B. Structural Performance: Hangers and supports shall withstand the effects of gravity loads and 

stresses within limits and under conditions indicated according to ASCE/SEI 7. 

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field 

assembly. 

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

following: 

a. Allied Tube & Conduit. 

b. Cooper B-Line, Inc.; a division of Cooper Industries. 

c. ERICO International Corporation. 

d. Thomas & Betts Corporation. 

e. Unistrut; Tyco International, Ltd. 

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to 

MFMA-4. 

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

C. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated 

fittings, designed for types and sizes of raceway or cable to be supported. 

D. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, 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. 
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2. Mechanical-Expansion Anchors:  Insert-wedge-type, stainless steel, for use in hardened 

portland cement concrete with tension, shear, and pullout capacities appropriate for 

supported loads and building materials in which used. 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 

Type 18; complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 

attached structural element. 

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with 

ASTM A 325. 

6. Toggle Bolts:  All-steel springhead type. 

7. Hanger Rods:  Threaded steel. 

2.3 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions 

of supported equipment. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 

equipment and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 

EMT and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch (6 mm) in 

diameter. 

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted 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 single-bolt conduit clamps. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-

1/2-inch (38-mm) and smaller raceways serving branch circuits and communication systems 

above suspended ceilings and for fastening raceways to trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 

Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and 

RMC may be supported by openings through structure members, as permitted in NFPA 70. 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 260529 - 4               

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength 

will be adequate to carry present and future static loads within specified loading limits.  

Minimum static design load used for strength determination shall be weight of supported 

components plus 200 lb (90 kg). 

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 New Concrete:  Bolt to concrete inserts. 

2. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 

3. To Existing Concrete:  Expansion anchor fasteners. 

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 (100 mm) 

thick or greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs 

less than 4 inches (100 mm) thick. 

5. To Light Steel:  Sheet metal screws. 

6. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 

transformers, and other devices on slotted-channel racks attached to substrate by means 

that meet seismic-restraint strength and anchorage requirements. 

D. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 

bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 

to support and anchor electrical materials and equipment. 

B. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 

after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 

with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 

mm). 

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 

galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 260529 
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

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

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

B. Examine all other Sections of the Specifications for requirements that affect work under this 

Section whether or not such work is specifically mentioned in this Section. 

C. Coordinate work with that of all other trades affecting, or affected by work of this Section.  

Cooperate with such trades to assure the steady progress of all work under the Contract. 

1.2 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. RGS: Rigid steel conduit. 

C. FMC:  Flexible metal conduit. 

D. LFMC:  Liquidtight flexible metal conduit. 

E. LFNC:  Liquidtight flexible nonmetallic conduit. 

F. RNC:  Rigid nonmetallic conduit. 

1.4 SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 

enclosures, and cabinets. 

B. Seismic Qualification Certificates:  For enclosures, cabinets, and conduit racks and their 

mounting provisions, including those for internal components, from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 

and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements. 
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4. Detailed description of conduit support devices and interconnections on which the 

certification is based and their installation requirements. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

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

following: 

 

1. Alflex Inc. 

2. Allied Tube & Conduit; a Tyco International Ltd. Co. 

3. O-Z Gedney; a unit of General Signal. 

4. Wheatland Tube Company. 

B. Rigid Steel Conduit:  ANSI C80.1. 

C. EMT:  ANSI C80.3. 

D. FMC:  Zinc-coated steel. 

E. LFMC:  Flexible steel conduit with PVC jacket. 

F. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  

NEMA FB 1; listed for type and size raceway with which used, and for application and 

environment in which installed. Coordinate first subparagraph below with Drawings. 

 

1. Fittings for EMT:   Compression type. 

2.2 BOXES, ENCLOSURES, AND CABINETS 

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

following: 

 

1. Erickson Electrical Equipment Company. 

2. Hoffman. 

3. Hubbell Incorporated; Killark Electric Manufacturing Co. Division. 

4. O-Z/Gedney; a unit of General Signal. 

5. RACO; a Hubbell Company. 

6. Robroy Industries, Inc.; Enclosure Division. 
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7. Spring City Electrical Manufacturing Company. 

8. Thomas & Betts Corporation. 

B. Sheet and Device Boxes:  NEMA OS 1. 

C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed 

cover. 

D. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

E. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, galvanized, cast iron with gasketed 

cover. 

F. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 

unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 

G. Cabinets: 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 

front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 

3. Key latch to match panelboards. 

4. Metal barriers to separate wiring of different systems and voltage. 

5. Accessory feet where required for freestanding equipment. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated: 

1. Exposed Conduit:  Rigid steel conduit. 

2. Concealed Conduit, Aboveground:  Rigid steel conduit. 

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. Comply with the following indoor applications, unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage: RGS, Use EMT in Office Areas. 

2. Exposed, Not Subject to Severe Physical Damage:  RGS, Use EMT in Office Areas. 

3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.   

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. Final Connection to Charging Equipment: LFMC, maximum of 6ft. 

7. Damp or Wet Locations:  Rigid steel conduit. 

8. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless 

steel in damp or wet locations. 

C. Minimum Raceway Size:  3/4-inch (21-mm) trade size. 

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Rigid Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated. 

2. EMT Conduit: Use compression, raintight fittings, unless otherwise indicated. 

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum 

raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve. 

F. Do not install aluminum conduits. 

3.2 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 

except where requirements on Drawings or in this Article are stricter. 

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  

Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation. 

D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical 

Systems." 

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab. 

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 

communications conduits, for which fewer bends are allowed. 

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise 

indicated. 

H. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to main 

reinforcement.  Where at right angles to reinforcement, place conduit close to slab 

support. 

2. Arrange raceways to cross building expansion joints at right angles with expansion 

fittings. 

3. Change from ENT to rigid steel conduit, or EMT before rising above the floor. 
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I. 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. 

J. Flexible Conduit Connections:  Use maximum of 72 inches (1830 mm) of flexible conduit for 

recessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; and 

for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 

2. Use LFMC in damp or wet locations not subject to severe physical damage. 

K. 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. 

3.3 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 

installations to restore original fire-resistance rating of assembly.  Firestopping materials must 

be approved for specific use.  

B. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with ratings 

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

0.01-inch wg (2.49 Pa). 

1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier walls and 

fire partitions. 

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

3.4 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 

without damage or deterioration at time of Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer. 

2. Repair damage to PVC or paint finishes with matching touchup coating recommended by 

manufacturer. 

END OF SECTION 260533 
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

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

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

B. Examine all other Sections of the Specifications for requirements that affect work under this 

Section whether or not such work is specifically mentioned in this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Identification for conductors. 

2. Equipment identification labels. 

1.3 SUBMITTALS 

A. Product Data:  For each electrical identification product indicated. 

1.4 QUALITY ASSURANCE 

A. Comply with ANSI A13.1 and ANSI C2. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.145. 

1.5 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in 

the Contract Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation 

and Maintenance Manual, and with those required by codes, standards, and 29 CFR 1910.145.  

Use consistent designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting of 

surfaces where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 
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PART 2 - PRODUCTS 

2.1 CONDUCTOR MATERIALS 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils (0.08 

mm) thick by 1 to 2 inches (25 to 50 mm) wide. 

B. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 

legend machine printed by thermal transfer or equivalent process. 

2.2 EQUIPMENT IDENTIFICATION LABELS 

A. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  

White letters on a black background.  Minimum letter height shall be 3/8 inch (10 mm). 

B. Contractor shall provide information labels on all receptacles, panelboards, junction boxes, wall 

switches & disconnect switches. Labels shall be phenolic type with black background & white 

engraved lettering. Label shall indicate circuit/feeder source & equipment ID name.  

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Branch-Circuit Conductor Identification:  Where there are conductors for more than three 

branch circuits in same junction or pull box, use color-coding conductor tape.  Identify each 

ungrounded conductor according to source and circuit number. 

B. Equipment Identification Labels:  On each unit of equipment, install unique designation label 

that is consistent with wiring diagrams, schedules, and Operation and Maintenance Manual.  

Apply labels to disconnect switches and protection equipment, central or master units, control 

panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 

lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 

provided with its own identification. 

1. Labeling Instructions: 

a. Indoor Equipment:  Engraved, laminated acrylic or melamine label. 

2. Equipment to Be Labeled: 

a. Panelboards, electrical cabinets, and enclosures. 

b. Transformers. 

c. Disconnect switches. 

d. Push-button stations. 

e. BEB chargers and associated dispenser 

f. Remote emergency shutdowns 
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3.2 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient viewing 

without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 

methods recommended by manufacturer of identification device. 

E. Attach nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to 

the location and substrate. 

F. Color-Coding for Phase and Voltage Level Identification, 600 V and Less:  Use the colors listed 

below for ungrounded service, feeder, and branch-circuit conductors. 

1. Colors for 208/120-V Circuits: 

a. Phase A:  Black. 

b. Phase B:  Red. 

c. Phase C:  Blue. 

d. Neutral:   White 

e. Ground:   Green 

2. Colors for 480/277-V Circuits: 

a. Phase A:  Brown. 

b. Phase B:  Orange. 

c. Phase C:  Yellow.  

d. Neutral:   White 

e. Ground:   Green 

3. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum 

distance of 6 inches (150 mm) from terminal points and in boxes where splices or taps are 

made.  Apply last two turns of tape with no tension to prevent possible unwinding.  

Locate bands to avoid obscuring factory cable markings. 

END OF SECTION 260553 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

LIGHTING CONTROL DEVICES 260923 - 1 

SECTION 260923 - LIGHTING CONTROL DEVICES 

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. Photoelectric switches. 

2. Standalone daylight-harvesting switching and dimming controls. 

3. Indoor occupancy and vacancy sensors. 

4. Switchbox-mounted occupancy sensors. 

B. Related Requirements: 

1. Section 262726 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch 

occupancy sensors, and manual light switches. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Show installation details for the following: 

a. Occupancy Sensors. 

b. Vacancy Sensors. 

c. Daylight Harvesting Sensors 

2. Interconnection diagrams showing field-installed wiring. 

3. Include diagrams for power, signal, and control wiring. 

C. Field quality-control reports. 

D. Sample Warranty: For manufacturer's warranties. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each type of lighting control device to include in 

operation and maintenance manuals. 
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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. Failures include, but are not limited to, the following: 

a. Faulty operation of lighting control software. 

b. Faulty operation of lighting control devices. 

2. Warranty Period: One year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 GENERAL 

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

following: 

1. Wattstopper. 

2. System Sensor 

3. Hubbell 

2.2 DAYLIGHT-HARVESTING DIMMING CONTROLS, DIGITAL 

A. Description: Sensing daylight and electrical lighting levels, the system adjusts the indoor 

electrical lighting levels. As daylight increases, lights are dimmed. 

1. Lighting control set point is based on the following two lighting conditions: 

a. When no daylight is present (target level). 

b. When significant daylight is present. 

2. System programming is done with two hand-held, remote-control tools. 

a. Initial setup tool. 

b. Tool for occupants to adjust the target levels by increasing the set point up to 25 

percent, or by minimizing the electric lighting level. 

B. Ceiling-Mounted Dimming Controls: Solid-state, light-level sensor unit, with integrated OR 

separate power pack, to detect changes in indoor lighting levels that are perceived by the eye. 

C. Electrical Components, Devices, and Accessories: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 

intended location and application. 

2. Sensor Output: 0- to 10-V dc to operate luminaires. Sensor is powered by controller unit. 

3. Light-Level Sensor Set-Point Adjustment Range: 20 to 60 fc (120 to 640 lux). 
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D. Power Pack: Digital controller capable of accepting four RJ45 inputs with two output(s) rated 

for 16-A of LED at 120- and 277-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc Class 2 

power source, as defined by NFPA 70. 

1. With integral current monitoring. 

2. Compatible with digital addressable lighting interface. 

3. Plenum rated. 

2.3 INDOOR OCCUPANCY AND VACANCY SENSORS 

A. General Requirements for Sensors: 

1. Wall or Ceiling-mounted, solid-state indoor occupancy and vacancy sensors. 

2. Dual technology. 

3. Integrated or Separate power pack. 

4. Hardwired or Wireless connection to switch BAS and lighting control system. 

5. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 

intended location and application. 

6. Operation: 

a. Occupancy Sensor: Unless otherwise indicated, turn lights on when coverage area 

is occupied, and turn them off when unoccupied; with a time delay for turning 

lights off, adjustable over a minimum range of 1 to 15 minutes. 

b. Vacancy Sensor: Unless otherwise indicated, lights are manually turned on and 

sensor turns lights off when the room is unoccupied; with a time delay for turning 

lights off, adjustable over a minimum range of 1 to 15 minutes. 

c. Combination Sensor: Unless otherwise indicated, sensor shall be programmed to 

turn lights on when coverage area is occupied and turn them off when unoccupied, 

or to turn off lights that have been manually turned on; with a time delay for 

turning lights off, adjustable over a minimum range of 1 to 15 minutes. 

7. Power: Line voltage. 

8. Power Pack: Dry contacts rated for 20-A LED load at 120- and 277-V ac, for 13-A 

tungsten at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2 

power source, as defined by NFPA 70. 

9. Mounting: 

a. Sensor: Suitable for mounting in any position on a standard outlet box. 

b. Relay: Externally mounted through a 1/2-inch knockout in a standard electrical 

enclosure. 

c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged 

door. 

10. Indicator: Digital display, to show when motion is detected during testing and normal 

operation of sensor. 

11. Bypass Switch: Override the "on" function in case of sensor failure. 

12. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc (21.5 to 2152 lux); turn lights 

off when selected lighting level is present. 
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B. Dual-Technology Type: Wall or Ceiling mounted (where indicated on floor plans); detect 

occupants in coverage area using PIR and ultrasonic detection methods. The particular 

technology or combination of technologies that control on-off functions is selectable in the field 

by operating controls on unit. 

1. Sensitivity Adjustment: Separate for each sensing technology. 

2. Detector Sensitivity: Detect occurrences of 6-inch-minimum movement of any portion of 

a human body that presents a target of not less than 36 sq. in., and detect a person of 

average size and weight moving not less than 12 inches in either a horizontal or a vertical 

manner at an approximate speed of 12 inches/s. 

3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area 

of 1000 sq. ft. when mounted on a 96-inch-  high ceiling. 

4. Detection Coverage (Room, Wall Mounted): Detect occupancy anywhere within a 180-

degree pattern centered on the sensor over an area of 1000 square feet above finished 

floor. 

2.4 SWITCHBOX-MOUNTED OCCUPANCY SENSORS 

A. General Requirements for Sensors: Automatic-wall-switch occupancy sensor with manual on-

off switch, suitable for mounting in a single gang switchbox, using hardwired connection or  

wireless connection. 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 

intended location and application, and shall comply with California Title 24]. 

2. Occupancy Sensor Operation: Unless otherwise indicated, turn lights on when coverage 

area is occupied, and turn lights off when unoccupied; with a time delay for turning lights 

off, adjustable over a minimum range of 1 to 15 minutes. 

3. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F. 

4. Switch Rating: Not less than 800-VA LED load at 120 V, 1200-VA LED load at 277 V. 

5. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes. 

6. Concealed, "off" time-delay selector at 30 seconds and 5, 10, and 20 minutes. 

7. Adaptive Technology: Self-adjusting circuitry detects and memorizes usage patterns of 

the space and helps eliminate false "off" switching. 

8. Color: White. 

9. Faceplate: Color matched to switch. 

 

2.5 CONDUCTORS AND CABLES 

A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 

AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power 

Conductors and Cables." 

B. Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not 

smaller than No. 18 AWG. Comply with requirements in Section 260519 "Low-Voltage 

Electrical Power Conductors and Cables." 
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C. Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than 

No. 14 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power 

Conductors and Cables." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine lighting control devices before installation. Reject lighting control devices that are 

wet, moisture damaged, or mold damaged. 

B. Examine walls and ceilings for suitable conditions where lighting control devices will be 

installed. 

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

3.2 SENSOR INSTALLATION 

A. Comply with NECA 1. 

B. 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. 

C. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas 

indicated. Do not exceed coverage limits specified in manufacturer's written instructions. 

3.3 CONTACTOR INSTALLATION 

A. Comply with NECA 1. 

B. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-

borne vibration unless contactors are installed in an enclosure with factory-installed vibration 

isolators. 

3.4 WIRING INSTALLATION 

A. Comply with NECA 1. 

B. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and 

Cables." Minimum conduit size is 1/2 inch . 

C. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-

limited conductors according to conductor manufacturer's written instructions. 

D. Size conductors according to lighting control device manufacturer's written instructions unless 

otherwise indicated. 
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E. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in 

junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures. 

3.5 IDENTIFICATION 

A. Identify components and power and control wiring according to Section 260553 "Identification 

for Electrical Systems." 

1. Identify controlled circuits in lighting contactors. 

2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each 

sensor. 

B. Label time switches and contactors with a unique designation. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to evaluate lighting control devices and 

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 the following tests and inspections with the assistance of a factory-authorized service 

representative: 

1. Operational Test: After installing time switches and sensors, and after electrical circuitry 

has been energized, start units to confirm proper unit operation. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

D. Lighting control devices will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.7 ADJUSTING 

A. Occupancy 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 occupancy and motion sensors, verify operation at outer limits of detector range. Set 

time delay to suit Owner's operations. 

2. For daylighting controls, adjust set points and deadband controls to suit Owner's 

operations. 

3. Align high-bay occupancy sensors using manufacturer's laser aiming tool. 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

LIGHTING CONTROL DEVICES 260923 - 7 

3.8 SOFTWARE SERVICE AGREEMENT 

A. Technical Support: Beginning at Substantial Completion, service agreement shall include 

software support for two years. 

B. Upgrade Service: At Substantial Completion, update software to latest version. Install and 

program software upgrades that become available within two years from date of Substantial 

Completion. Upgrading software shall include operating system and new or revised licenses for 

using software. 

1. Upgrade Notice: At least 30 days to allow Owner to schedule and access the system and 

to upgrade computer equipment if necessary. 

3.9 DEMONSTRATION 

A. Engage a factory-authorized service representative to 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 GENERAL REQUIREMENTS 

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

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

B. Examine all other Sections of the Specifications for requirements that affect work under this 

Section whether or not such work is specifically mentioned in this Section. 

C. Coordinate work with that of all other trades affecting, or affected by work of this Section.  

Cooperate with such trades to assure the steady progress of all work under the Contract. 

1.2 SUMMARY 

A. Section Includes: 

1. Lighting and appliance branch-circuit panelboards. 

1.3 SUBMITTALS 

A. Product Data:  For each type of panelboard, switching and overcurrent protective device, 

accessory, and component indicated.  Include dimensions and manufacturers' technical data on 

features, performance, electrical characteristics, ratings, and finishes. 

B. Shop Drawings:  For each panelboard and related equipment. 

1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of 

installed devices, equipment features, and ratings. 

2. Detail enclosure types and details for types other than NEMA 250, Type 1. 

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. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components. 

7. Include wiring diagrams for power, signal, and control wiring. 

8. Include time-current coordination curves for each type and rating of overcurrent 

protective device included in panelboards.  Submit on translucent log-log graft paper; 

include selectable ranges for each type of overcurrent protective device. 

C. Qualification Data:  For qualified testing agency. 
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D. Field Quality-Control Reports: 

1. Test procedures used. 

2. Test results that comply with requirements. 

3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements. 

E. Panelboard Schedules:  For installation in panelboards.  Submit final versions after load 

balancing. 

F. Operation and Maintenance Data:  For panelboards and components to include in emergency, 

operation, and maintenance manuals.  In addition to items specified in Division 01 Section 

"Operation and Maintenance Data," include the following: 

1. Manufacturer's written instructions for testing and adjusting overcurrent protective 

devices. 

2. Time-current curves, including selectable ranges for each type of overcurrent protective 

device that allows adjustments. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and 

accessories from single source from single manufacturer. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 

C. Comply with NEMA PB 1. 

D. Comply with NFPA 70. 

1.5 COORDINATION 

A. Coordinate layout and installation of panelboards and components with other construction that 

penetrates walls or is supported by them, including electrical and other types of equipment, 

raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.  

Maintain required workspace clearances and required clearances for equipment access doors 

and panels. 

1.6 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Keys:  Two spares for each type of panelboard cabinet lock. 
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PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PANELBOARDS 

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces. 

B. Enclosures:  Flush- and surface-mounted cabinets. 

1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations:  NEMA 250, Type 1. 

2. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match 

box dimensions; for flush-mounted fronts, overlap box. 

3. Hinged Front Cover:  Entire front trim hinged to box and with standard door within 

hinged trim cover. 

4. Finishes: 

a. Panels and Trim:  galvanized steel, factory finished immediately after cleaning and 

pretreating with manufacturer's standard two-coat, baked-on finish consisting of 

prime coat and thermosetting topcoat. 

b. Back Boxes:  Galvanized steel. 

5. Directory Card:  Inside panelboard door, mounted in metal frame with transparent 

protective cover. 

C. Incoming Mains Location:  Top and bottom. 

D. Phase, Neutral, and Ground Buses: 

1. Material:  Hard-drawn copper, 98 percent conductivity. 

2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding 

conductors; bonded to box. 

E. Conductor Connectors:  Suitable for use with conductor material and sizes. 

1. Material:  Hard-drawn copper, 98 percent conductivity. 

2. Main and Neutral Lugs:  Compression type. 

3. Ground Lugs and Bus-Configured Terminators:  Compression type. 

F. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary appurtenances 

required for future installation of devices. 

G. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit 

current available at terminals. 
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2.2 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

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

following: 

1. Square D; a brand of Schneider Electric. 

2. Eaton Electrical Inc.; Cutler-Hammer Business Unit 

3. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 

B. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type. 

C. Mains:  Circuit breaker as shown on the plans. 

D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without 

disturbing adjacent units. 

E. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Receive, inspect, handle, and store panelboards according to NECA 407 NEMA PB 1.1. 

B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or have 

been subjected to water saturation. 

C. Examine elements and surfaces to receive panelboards for compliance with installation 

tolerances and other conditions affecting performance of the Work. 

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

3.2 INSTALLATION 

A. Install panelboards and accessories according to NECA 407 NEMA PB 1.1. 

B. Mount top of trim 90 inches above finished floor unless otherwise indicated. 

C. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed 

panelboards with fronts uniformly flush with wall finish and mating with back box. 

D. Install overcurrent protective devices and controllers not already factory installed. 

E. Install filler plates in unused spaces. 

F. Comply with NECA 1. 
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3.3 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 

signs complying with Division 26 Section "Identification for Electrical Systems." 

B. Create a directory to indicate installed circuit loads after balancing panelboard loads.  Use a 

computer or typewriter to create directory; handwritten directories are not acceptable. 

C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with requirements 

for identification specified in Division 26 Section "Identification for Electrical Systems." 

3.4 FIELD QUALITY CONTROL 

A. Acceptance Testing Preparation: 

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, 

and control circuit. 

2. Test continuity of each circuit. 

B. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest. 

C. Panelboards will be considered defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports, including a certified report that identifies panelboards 

included and that describes scanning results.  Include notation of deficiencies detected, remedial 

action taken, and observations after remedial action. 

3.5 ADJUSTING 

A. Adjust moving parts and operable component to function smoothly, and lubricate as 

recommended by manufacturer. 

B. Load Balancing:  After Substantial Completion, but not more than 60 days after Final 

Acceptance, measure load balancing and make circuit changes. 

1. Measure as directed during period of normal system loading. 

2. Perform load-balancing circuit changes outside normal occupancy/working schedule of 

the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax 

machines and on-line data processing, computing, transmitting, and receiving equipment. 

3. After circuit changes, recheck loads during normal load period.  Record all load readings 

before and after changes and submit test records. 

4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, is 

not acceptable.  Rebalance and recheck as necessary to meet this minimum requirement. 

END OF SECTION 262416 
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SECTION 262726 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 GENERAL  REQUIREMENTS 

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

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

B. Examine all other Sections of the Specifications for requirements that affect work under this 

Section whether or not such work is specifically mentioned in this Section. 

C. Coordinate work with that of all other trades affecting, or affected by work of this Section.  

Cooperate with such trades to assure the steady progress of all work under the Contract. 

1.2 SUMMARY 

A. Section Includes: 

1. Standard-grade receptacles, 125 V, 20 A. 

2. USB receptacles. 

3. GFCI receptacles, 125 V, 20 A. 

4. Twist-locking receptacles. 

5. Pendant cord-connector devices. 

6. Cord and plug sets. 

7. Decorator-style devices, 20 A. 

8. Occupancy sensors. 

9. Digital timer light switches. 

10. Wall plates. 

11. Floor service fittings. 

12. Poke-through assemblies. 

1.3 DEFINITIONS 

A. AFCI: Arc-fault circuit interrupter. 

B. BAS: Building automation system. 

C. EMI: Electromagnetic interference. 

D. GFCI: Ground-fault circuit interrupter. 

E. Pigtail: Short lead used to connect a device to a branch-circuit conductor. 

F. RFI: Radio-frequency interference. 

G. SPD: Surge protective device. 
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1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-

label warnings and instruction manuals that include labeling conditions. 

1.7 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one 

source from a single manufacturer.  Insofar as they are available, obtain all wiring devices and 

associated wall plates from a single manufacturer and one source. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

C. Comply with NFPA 70. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Floor Service-Outlet Assemblies: One for every 10 but no fewer than one. 

2. Poke-Through, Fire-Rated Closure Plugs: One for every five floor service outlets 

installed, but no fewer than two. 

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. 
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E. Devices that are manufactured for use with modular plug-in connectors may be substituted 

under the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire. 

2. Devices shall comply with requirements in this Section. 

F. Devices for Owner-Furnished Equipment: 

1. Receptacles: Match plug configurations. 

2. Cord and Plug Sets: Match equipment requirements. 

G. Device Color: 

1. Wiring Devices Connected to Normal Power System: Unless otherwise indicated or 

required by NFPA 70 or device listing provide wiring device color as follows: 

a. Administrative area which includes offices, breakrooms, conference rooms and 

similar – White with white matching coverplates. 

b. Maintenance bays, support areas such as electrical and mechanical rooms, bus 

storage and service lane, and similar spaces – gray with stainless steel cover plates. 

H. Wall Plate Color: For plastic covers, match device color. 

I. Source Limitations: Obtain each type of wiring device and associated wall plate from single 

source from single manufacturer. 

2.2 MANUFACTURERS 

A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 

manufacturers' names are used in other Part 2 articles: 

1. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 

2. Leviton Mfg. Company Inc. (Leviton). 

3. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour). 

2.3 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. Tamper-Resistant Duplex Receptacles, 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. 

2. Configuration: NEMA WD 6, Configuration 5-20R. 

3. Standards: Comply with UL 498 and FS W-C-596. 
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4. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" Article. 

C. 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. 

D. Tamper- and Weather-Resistant Duplex Receptacles, 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, "Tamper-Resistant 

Receptacles" and "Receptacles in Damp or Wet Locations" articles. 

2.4 USB RECEPTACLES 

A. USB Charging Receptacles: 

1. Description: Single-piece, rivetless, nickel-plated, all-brass grounding system. Nickel-

plated, brass mounting strap. 

2. USB Receptacles: Dual, USB Type A, 5 V dc, and 2.1 A per receptacle (minimum). 

3. Standards: Comply with UL 1310 and USB 3.0 devices. 

4. Combination USB type A and USB type C ports. 

2.5 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: Feed or non-feed through. 

4. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596. 

B. Tamper-Resistant 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. Integral shutters that operate only when a plug is 

inserted in the receptacle. 
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2. Configuration: NEMA WD 6, Configuration 5-20R. 

3. Type: Feed or Non-feed through. 

4. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596. 

5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" Article. 

C. Tamper- and Weather-Resistant, GFCI Duplex 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. Integral shutters that operate only when a plug is 

inserted in the receptacle. Square face. 

2. Configuration: NEMA WD 6, Configuration 5-15R. 

3. Type: Feed or Non-feed through. 

4. Standards: Comply with UL 498 and UL 943 Class A. 

5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" and "Receptacles in Damp or Wet Locations" articles. 

2.6 TWIST-LOCKING RECEPTACLES 

A. Twist-Lock, Single Receptacles, 120 V, 20 A: 

1. Configuration: NEMA WD 6, Configuration L5-20R. 

2. Standards: Comply with UL 498. 

B. Twist-Lock, Single Receptacles, 250 V, 20 A: 

1. Configuration: NEMA WD 6, Configuration L6-20R. 

2. Standards: Comply with UL 498. 

2.7 PENDANT CORD-CONNECTOR DEVICES 

A. Description: Matching, locking-type plug and receptacle body connector, heavy-duty grade. 

B. Configuration: NEMA WD 6, Configurations L5-20P and L5-20R. 

C. Body: Nylon, with screw-open, cable-gripping jaws and provision for attaching external cable 

grip. 

D. External Cable Grip: Woven wire-mesh type made of high-strength, galvanized-steel wire 

strand, matched to cable diameter, and with attachment provision designed for corresponding 

connector. 

E. Standards: Comply with FS W-C-596. 
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2.8 CORD AND PLUG SETS 

A. Match voltage and current ratings and number of conductors to requirements of equipment 

being connected. 

B. Cord: Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with green-

insulated grounding conductor and ampacity of at least 130 percent of the equipment rating. 

C. Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle type for 

connection. 

2.9 DECORATOR-STYLE DEVICES, 20 A 

A. Decorator Single-Pole Switches, 120/277 V, 20 A: 

1. Comply with UL 20. 

B. Decorator Single-Pole Lighted Switches,120/277 V, 20 A: 

1. Description: Square face illuminated when circuit is switched off. 

2. Standards: Comply with UL 20. 

2.10 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: Smooth, high-impact thermoplastic 0.035-inch-thick,  

3. Material for Unfinished Spaces: satin-finished, Type 302 stainless steel, spaces shall 

include maintenance bays, vehicle storage 

C. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-

resistant, die-cast aluminum or thermoplastic with lockable cover.  Shall be designed and 

manufactured to remain weatherproof while receptacle is plugged in. 

2.11 FLOOR SERVICE FITTINGS 

A. Flush-Type Floor Service Fittings: 

1. Description: Type: Modular, flush-type, dual-service units suitable for wiring method 

used, with cover flush with finished floor. 

2. Compartments: Barrier separates power from voice and data communication cabling. 

3. Service Plate and Cover: die-cast aluminum with satin finish. 

4. Power Receptacle: NEMA WD 6 Configuration 5-20R, gray finish, unless otherwise 

indicated. 
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5. Data Communication Outlet: Two modular, keyed, color-coded, RJ-45 jacks for twisted 

pair cable, complying with requirements in Section 271513 "Communications Copper 

Horizontal Cabling." 

2.12 POKE-THROUGH ASSEMBLIES 

A. Description: Factory-fabricated and -wired assembly of below-floor junction box with 

multichanneled, through-floor raceway/firestop unit and detachable matching floor service-

outlet assembly. 

B. Standards: Comply with scrub water exclusion requirements in UL 514. 

C. Service-Outlet Assembly: type with two simplex receptacles and space for two RJ-45 jacks, 

complying with requirements in Section 271513 "Communications Copper Horizontal Cabling." 

D. Size: Selected to fit nominal cored holes in floor and matched to floor thickness. 

E. Fire Rating: Unit is listed and labeled for fire rating of floor-ceiling assembly. 

F. Closure Plug: Arranged to close unused openings and reestablish fire rating of floor. 

G. Wiring Raceways and Compartments: For a minimum of four No. 12 AWG conductors and a 

minimum of two, four-pair cables that comply with requirements in Section 271513 

"Communications Copper Horizontal Cabling." 

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. Protect installed devices and their boxes. Do not place wall finish materials over device 

boxes, and do not cut holes for boxes with routers that are guided by riding against 

outside of boxes. 

2. 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. 

3. 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. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced or terminated 

on devices. 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

WIRING DEVICES  262726 - 8                                             

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid 

scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall comply with NFPA 70, 

Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 

b. Straighten conductors that remain and remove corrosion and foreign matter. 

c. Pigtailing existing conductors is permitted, provided the outlet box is large enough. 

D. Device Installation: 

1. Replace devices that have been in temporary use during construction and that were 

installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 

conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 

possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid 

conductor tightly clockwise, two-thirds to three-fourths of the way around terminal 

screw. 

6. Use a torque screwdriver when a torque is recommended or required by manufacturer. 

7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 

8. Tighten unused terminal screws on the device. 

9. When mounting into metal boxes, remove the fiber or plastic washers used to hold 

device-mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted 

receptacles to the right. 

F. 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. 

G. 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. 

H. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and 

furnishings. 

3.2 GFCI RECEPTACLES 

A. Install non-feed-through GFCI receptacles where protection of downstream receptacles is not 

required. 
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3.3 IDENTIFICATION 

A. Comply with Section 260553 "Identification for Electrical Systems." 

B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or 

engraved machine printing with black-filled lettering on face of plate, and durable wire markers 

or tags inside outlet boxes. 

C. Essential Electrical System: Mark receptacles supplied from the essential electrical system to 

allow easy identification using a self-adhesive label. 

3.4 FIELD QUALITY CONTROL 

A. Test Instruments: Use instruments that comply with UL 1436. 

B. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or illuminated 

digital-display indicators of measurement. 

C. 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. 

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. 

6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault-current path, defective devices, or similar 

problems. Correct circuit conditions, remove malfunctioning units and replace with new 

ones, and retest as specified above. 

D. Wiring device will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

 

 

END OF SECTION 262726 
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SECTION 265100 - INTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

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

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

B. Examine all other Sections of the Specifications for requirements that affect work under this 

Section whether or not such work is specifically mentioned in this Section. 

C. Coordinate work with that of all other trades affecting, or affected by work of this Section.  

Cooperate with such trades to assure the steady progress of all work under the Contract. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Interior lighting fixtures, lamps, and ballasts. 

2. Emergency lighting units. 

3. Exit signs. 

1.3 DEFINITIONS 

A. CRI:  Color-rendering index. 

B. CRI: Color Rendering Index. 

C. Fixture: See "Luminaire." 

D. IP: International Protection or Ingress Protection Rating. 

E. LED: Light emitting diode 

F. Lumen: Measured output of lamp and luminaire, or both. 

G. Luminaire:  Complete lighting fixture, including ballast housing if provided. 

1.4 SUBMITTALS 

A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  

Include data on features, accessories, finishes, and the following: 

1. Physical description of lighting fixture including dimensions. 

2. Emergency lighting units including battery and charger. 

3. Driver. 
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4. Energy-efficiency data. 

5. Life, output, and energy-efficiency data for LEDs. 

6. Photometric data, in IESNA format, based on laboratory tests of each lighting fixture 

type, outfitted with drivers or LEDs and accessories identical to those indicated for the 

lighting fixture as applied in this Project. 

a. For indicated fixtures, photometric data shall be certified by a qualified 

independent testing agency.  Photometric data for remaining fixtures shall be 

certified by the manufacturer. 

b. Photometric data shall be certified by a manufacturer's laboratory with a current 

accreditation under the National Voluntary Laboratory Accreditation Program 

(NVLAP) for Energy Efficient Lighting Products. 

B. Luminaire installation instructions. 

C. Product Certificates:  For each type of driver for bi-level and dimmer-controlled fixtures, signed 

by product manufacturer. 

D. Qualification Data:  For agencies providing photometric data for lighting fixtures. 

E. Field quality-control test reports. 

F. Operation and Maintenance Data:  For lighting equipment and fixtures to include in emergency, 

operation, and maintenance manuals. 

G. Warranties:  Special warranties specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

B. Comply with NFPA 70. 

1.6 COORDINATION 

A. Coordinate layout and installation of lighting fixtures and suspension system with other 

construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-

suppression system, and partition assemblies. 

B. Provide support structures as required for various fixture installation locations such as under 

ductwork or other work that prevents fixture mounting to building structure. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 

with protective covering for storage and identified with labels describing contents. 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

INTERIOR LIGHTING  265100- 3                                             

1. LED Fixtures: 1 for each type 

1.8 WARRANTY 

A. Special Warranty for LED luminaires:  Manufacturer’s standard form in which the luminaire 
manufacturer agrees to repair or replace any failed components, material, or workmanship 

within specified warranty period.   

1. Warranty period for LED luminaires: Five (5) years minimum from the date of 

substantial completion. 

1.9 DELIVERY, STORAGE, AND HANDLING 

1. Protect finishes of exposed surfaces by applying a strippable, temporary protective 

covering before shipping. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In Luminaire Schedule where titles below are column or row headings that introduce lists, the 

following requirements apply to product selection: 

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

manufacturers specified.  

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. Recessed Fixtures: Comply with NEMA LE 4. 

C. Lamp base complying with ANSI C81.61. 

D. CRI of minimum 80. CCT of 3000 K. 

E. Nominal Operating Voltage: 120 V ac. 

2.3 LIGHTING FIXTURES AND COMPONENTS, GENERAL REQUIREMENTS 

A. Metal Parts:  Free of burrs and sharp corners and edges. 

B. Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to prevent 

warping and sagging. 
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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. 

D. 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. 

4. Laminated Silver Metallized Film:  90 percent. 

E. Plastic Diffusers, Covers, and Globes: 

1. Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to 

yellowing and other changes due to aging, exposure to heat, and UV radiation. 

a. Lens Thickness:  At least 0.125 inch (3.175 mm) minimum unless different 

thickness is indicated. 

b. UV stabilized. 

2. Glass:  Annealed crystal glass, unless otherwise indicated. 

2.4 LED SYSTEMS 

A. The LED array module or LED board and all its components shall be subject to mechanical 

stress. 

B. Assembly shall not be put together in such a way as to damage or destroy conducting paths of 

the LED circuit board. 

C. Installation of LED modules and all its components that are required for operation, including 

power supplies shall comply with all applicable electrical safety standards. 

D. Electrical polarity shall be clearly identified, or the connectors shall be designed in a way that 

polarity can’t be reversed when the modules are electrically plugged in. 

E. LED modules shall be installed in specifically designed housing or be tested in a housing that 

has the proper thermal heat sinking properties to support LED array installation. 

F. LED circuit board shall be protected by a coating against moisture and dust.  The coating shall 

be factory applied, 

G. The LED array module shall be operated with an electronically stabilized power supply offering 

protection from short circuits, overload, and overheating. 

2.5 EXIT SIGNS 

A. Description:  Comply with UL 924; for sign colors, visibility, luminance, and lettering size, 

comply with authorities having jurisdiction. 
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B. Internally Lighted Signs: 

1. Lamps for AC Operation:  LEDs, 70,000 hours minimum rated lamp life. 

2. Self-Powered Exit Signs (Battery Type):  Integral automatic charger in a self-contained 

power pack. 

a. Battery:  Sealed, maintenance-free, nickel-cadmium type. 

b. Charger:  Fully automatic, solid-state type with sealed transfer relay. 

c. Operation:  Relay automatically energizes lamp from battery when circuit voltage 

drops to 80 percent of nominal voltage or below.  When normal voltage is restored, 

relay disconnects lamps from battery, and battery is automatically recharged and 

floated on charger. 

d. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal 

power and demonstrates unit operability. 

e. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle 

charge; bright glow indicates charging at end of discharge cycle. 

2.6 EMERGENCY LIGHTING UNITS 

A. Description:  Self-contained units complying with UL 924. 

1. Battery:  Sealed, maintenance-free, lead-acid type. 

2. Charger:  Fully automatic, solid-state type with sealed transfer relay. 

3. 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. 

4. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and 

demonstrates unit operability. 

5. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle charge; 

bright glow indicates charging at end of discharge cycle. 

2.7 LIGHTING FIXTURE SUPPORT COMPONENTS 

A. Comply with Division 26 Section "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 (13-mm) steel tubing with swivel ball fittings and ceiling 

canopy.  Finish same as fixture. 

C. Twin-Stem Hangers:  Two, 1/2-inch (13-mm) steel tubes with single canopy designed to mount 

a single fixture.  Finish same as fixture. 

D. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage (2.68 mm). 

E. Rod Hangers:  3/16-inch (5-mm) minimum diameter, cadmium-plated, threaded steel rod. 

F. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with 

threaded attachment, cord, and locking-type plug. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

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

requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 

connections before fixture installation. Proceed with installation only after unsatisfactory 

conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated. 

C. Supports: 

1. Sized and rated for luminaire weight. 

2. Able to maintain luminaire position after cleaning and maintenance. 

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 vertical force of 400 percent of luminaire weight. 

D. Flush-Mounted Luminaire Support: 

1. Secured to outlet box. 

2. Attached to ceiling structural members at four points equally spaced around 

circumference of luminaire. 

3. Trim ring flush with finished surface. 

E. Wall-Mounted Luminaire Support: 

1. Attached to structural members in walls. 

2. Do not attach luminaires directly to gypsum board. 

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. 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. 
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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. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify 

transfer from normal power to battery and retransfer to normal.  

D. Prepare test and inspection reports. 

END OF SECTION 265100 
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SECTION 265600 – EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

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

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

B. Examine all other Sections of the Specifications for requirements that affect work under this 

Section whether or not such work is specifically mentioned in this Section. 

C. Coordinate work with that of all other trades affecting, or affected by work of this Section.  

Cooperate with such trades to assure the steady progress of all work under the Contract. 

1.2 SUMMARY 

A. Section Includes: 

1. Exterior luminaires with lamps and ballasts. 

2. Luminaire-mounted photoelectric relays. 

3. Poles and accessories. 

B. Related Sections: 

1. Section 265100 "Interior Lighting" for exterior luminaires normally mounted on exterior 

surfaces of buildings. 

1.3 DEFINITIONS 

A. CCT:  Correlated color temperature. 

B. CRI:  Color-rendering index. 

C. HID:  High-intensity discharge. 

D. LED: Light emitting diode. 

E. LER:  Luminaire efficacy rating. 

F. Luminaire:  Complete lighting fixture, including ballast housing if provided. 

G. Pole:  Luminaire support structure, including tower used for large area illumination. 

H. Standard:  Same definition as "Pole" above. 
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1.4 SUBMITTALS 

A. Product Data:  For each luminaire, pole, and support component, arranged in order of lighting 

unit designation.  Include data on features, accessories, finishes, and the following: 

1. Physical description of luminaire, including materials, dimensions, effective projected 

area, and verification of indicated parameters. 

2. Details of attaching luminaires and accessories. 

3. Details of installation and construction. 

4. Luminaire materials. 

5. Photometric data based on laboratory tests of each luminaire type, complete with 

indicated lamps, ballasts, and accessories. 

6. Retain one of first two subparagraphs below.  Retain "Testing Agency Certified Data" 

Subparagraph if photometric data for one or more luminaires are based on independent 

laboratory tests; coordinate with the Exterior Lighting Device Schedule on Drawings to 

indicate which units are required to meet this requirement.  Retain "Manufacturer 

Certified Data" Subparagraph if photometric data based on testing by accredited 

manufacturers' laboratories are considered adequate for all exterior luminaires in this 

Project.  See Evaluations. 

7. Photoelectric relays. 

8. Ballasts, including energy-efficiency data. 

9. Lamps, including life, output, CCT, CRI, lumens, and energy-efficiency data. 

10. Materials, dimensions, and finishes of poles. 

11. Means of attaching luminaires to supports, and indication that attachment is suitable for 

components involved. 

12. Anchor bolts for poles. 

13. Manufactured pole foundations. 

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

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 

connection. 

2. Anchor-bolt templates keyed to specific poles and certified by manufacturer. 

3. Design calculations, certified by a qualified professional engineer, indicating strength of 

screw foundations and soil conditions on which they are based. 

4. Wiring Diagrams:  For power, signal, and control wiring. 

C. Samples:  For products designated for sample submission in the Exterior Lighting Device 

Schedule.  Each Sample shall include lamps and ballasts. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 
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1. Glass and Plastic Lenses, Covers, and Other Optical Parts: One for every 100 of each 

type and rating installed.  Furnish at least one of each type. 

2. Ballasts:  One for every 100 of each type and rating installed.  Furnish at least one of 

each type. 

1.6 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' 

laboratories that are accredited under the National Volunteer Laboratory Accreditation Program 

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. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 

D. Comply with IEEE C2, "National Electrical Safety Code." 

E. Comply with NFPA 70. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Package aluminum poles for shipping according to ASTM B 660. 

B. Store poles on decay-resistant-treated skids at least 12 inches (300 mm) above grade and 

vegetation.  Support poles to prevent distortion and arrange to provide free air circulation. 

C. Retain factory-applied pole wrappings on metal poles until right before pole installation.  For 

poles with nonmetallic finishes, handle with web fabric straps. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

incorporated into the Work include, but are not limited to, product(s) indicated on Drawings. 

2.2 GENERAL REQUIREMENTS FOR LUMINAIRES 

A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet 

locations by an NRTL acceptable to authorities having jurisdiction. 

1. LER Tests HID Fixtures:  Where LER is specified, test according to NEMA LE 5B. 
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B. Lateral Light Distribution Patterns:  Comply with IESNA RP-8 for parameters of lateral light 

distribution patterns indicated for luminaires. 

C. Metal Parts:  Free of burrs and sharp corners and edges. 

D. Sheet Metal Components:  Corrosion-resistant aluminum unless otherwise indicated.  Form and 

support to prevent warping and sagging. 

E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or 

deform in use.  Provide filter/breather for enclosed luminaires. 

F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 

operating conditions, and designed to permit re-lamping without use of tools.  Designed to 

prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 

re-lamping and when secured in operating position.  Doors shall be removable for cleaning or 

replacing lenses.  Designed to disconnect ballast when door opens. 

G. Exposed Hardware Material:  Stainless steel. 

H. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, 

and UV radiation. 

I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light 

distribution to indicated portion of normally illuminated area or field. 

J. 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. 

K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and 

cushion lenses and refractors in luminaire doors. 

L. 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. 

M. 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, "Solvent Cleaning," 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, "White Metal 

Blast Cleaning," or SSPC-SP 8, "Pickling." 

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:  As selected from manufacturer's standard catalog of colors. 
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b. Color:  Match Architect's sample of [manufacturer's standard] [custom] color. 

c. Color:  As selected by Architect from manufacturer's full range. 

N. 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; 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. 

2.3 LUMINAIRE-MOUNTED PHOTOELECTRIC RELAYS 

A. Comply with UL 773 or UL 773A. 

B. Contact Relays:  Factory mounted, single throw, designed to fail in the on position, and factory 

set to turn light unit on at 1.5 to 3 fc and off at 4.5 to 10 fc with 15-second minimum time delay. 

1. Relay with locking-type receptacle shall comply with ANSI C136.10. 

2. Adjustable window slide for adjusting on-off set points. 

2.4 LED FIXTURES 

A. Requirements for LED Fixtures 

1. Minimal Characteristics 

a. CRI: 80 

b. Lamp Life: 100,000 hrs 

c. Correlated Color Temperature: 4000K, unless otherwise indicated on the  

Luminaire Schedule. 

2. LED fixtures, lamps, and drivers shall meet the following standards. 

a. IES LM-79-2008, Approved Method for the Electrical and Photometric Testing of 

Solid-State Lighting Devices 

b. IES LM-80-2008, Approved Method for Measuring Lumen Depreciation of LED 

Light Sources 

c. IES TM-21-2011, Projecting Long Term Lumen Maintenance of LED Light 

Sources 

d. NEMA SSL 1-2010, Electronic Drivers for LED Devices, Arrays, or Systems 



NCWSA Office Addition – 100% Design 

Wendel Project No. 616202 

 

EXTERIOR LIGHTING  265600 - 6                                             

e. NEMA SSL 4-2012, Retrofit Lamps: Minimum Performance Requirements 

f. NEMA SSL 6-2010, Solid State Lighting for Incandescent Replacement—
Dimming 

g. ANSI/NEMA/ANSLG C78.377. Specifications for the Chromaticity of Solid State 

Lighting Products 

3. Outdoor applications:  Luminaires shall comply with UL 1598 and be listed and labeled 

for installation in wet locations by an NRTL acceptable to authorities having jurisdiction. 

4. Lateral Light Distribution Patterns:  Comply with IESNA RP-8 for parameters of lateral 

light distribution patterns indicated for luminaires 

2.5 GENERAL REQUIREMENTS FOR POLES AND SUPPORT COMPONENTS 

A. Structural Characteristics:  Comply with AASHTO LTS-4-M. 

1. Wind-Load Strength of Poles:  Adequate at indicated heights above grade without failure, 

permanent deflection, or whipping in steady winds of speed indicated in "Structural 

Analysis Criteria for Pole Selection" Article. 

2. Strength Analysis:  For each pole, multiply the actual equivalent projected area of 

luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area to be 

used in pole selection strength analysis. 

B. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting 

requirements.  Use stainless-steel fasteners and mounting bolts unless otherwise indicated. 

C. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support 

components. 

1. Materials:  Shall not cause galvanic action at contact points. 

2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after 

fabrication unless otherwise indicated. 

3. Anchor-Bolt Template:  Plywood or steel. 

D. Concrete Pole Foundations:  Cast in place, with anchor bolts to match pole-base flange.  

Concrete, reinforcement, and formwork are specified in Section 033000 "Cast-in-Place 

Concrete." 

2.6 ALUMINUM POLES 

A. Source Limitations: Obtain poles from single manufacturer or producer compatible with the 

luminaire. 

B. Source Limitations: For poles, obtain each color, grade, finish, type, and variety of pole from 

single source with resources to provide products of consistent quality in appearance and 

physical properties. 

1. Shape: Tapered, flutted, decorative. 

2. Mounting Provisions: Butt flange for bolted mounting on foundation or breakaway 

support. 
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3. Provide with decorative flared base cover. 

C. Brackets for Luminaires: Detachable, cantilever, without underbrace. 

1. Adaptor fitting welded to pole, allowing the bracket to be bolted to the pole-mounted 

adapter, then bolted together with stainless-steel bolts. 

2. Cross Section: Tapered oval, with straight tubular end section to accommodate luminaire. 

Match pole material and finish. 

D. Pole-Top Tenons: Fabricated to support luminaire or luminaires and brackets indicated, and 

securely fastened to pole top. 

E. Grounding and Bonding Lugs: Welded 1/2-inch (13-mm) threaded lug, complying with 

requirements in Section 260526 "Grounding and Bonding for Electrical Systems," listed for 

attaching grounding and bonding conductors of type and size indicated, and accessible through 

handhole. 

F. Handhole: Oval shaped, with minimum clear opening of 2-1/2 by 5 inches with cover secured 

by stainless-steel captive screws. 

G. Vibration Dampers: Provide factory installed or field installed integral vibration dampers.  

Dampers shall be integral or concealed on the interior of the pole.  First mode and/or second 

mode dampers shall be provided as recommended by the manufacturer for the application. 

H. Prime-Coat Finish: Manufacturer's standard prime-coat finish ready for field painting. 

I. Factory-Painted Finish: Comply with NAAMM's "Metal Finishes Manual for Architectural and 

Metal Products" recommendations for applying and designating finishes. 

1. Surface Preparation: Clean surfaces according to 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, 

according to SSPC-SP 5/NACE No. 1 or SSPC-SP 8. 

2. Interior Surfaces of Pole: One coat of bituminous paint, or otherwise treat for equal 

corrosion protection. 

3. 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.  

2.7 STEEL POLES 

A. Poles:  Comply with ASTM A 500, Grade B, carbon steel with a minimum yield of 46,000 psig 

(317 MPa); one-piece construction up to 40 feet (12 m) in height with access handhole in pole 

wall. 

B. Brackets for Luminaires:  Detachable, cantilever, without underbrace. 

1. Adapter fitting welded to pole, allowing the bracket to be bolted to the pole mounted 

adapter, then bolted together with stainless-steel bolts. 

2. Cross Section:  Tapered oval, with straight tubular end section to accommodate 

luminaire. 

3. Match pole material and finish. 
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C. Pole-Top Tenons:  Fabricated to support luminaire or luminaires and brackets indicated, and 

securely fastened to pole top. 

D. Grounding and Bonding Lugs:  Welded 1/2-inch (13-mm) threaded lug, complying with 

requirements in Section 260526 "Grounding and Bonding for Electrical Systems," listed for 

attaching grounding and bonding conductors of type and size listed in that Section, and 

accessible through handhole. 

E. Vibration Dampers: Provide factory installed or field installed integral vibration dampers.  

Dampers shall be integral or concealed on the interior of the pole.  First mode and/or second 

mode dampers shall be provided as recommended by the manufacturer for the application. 

F. Prime-Coat Finish:  Manufacturer's standard prime-coat finish ready for field painting. 

G. Galvanized Finish:  After fabrication, hot-dip galvanize complying with ASTM A 123/A 123M. 

H. Factory-Painted Finish:  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, "Solvent Cleaning," 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, "White Metal 

Blast Cleaning," or with SSPC-SP 8, "Pickling." 

2. Interior Surfaces of Pole:  One coat of bituminous paint, or otherwise treat for equal 

corrosion protection. 

3. 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.  

2.8 GENERAL FINISH REQUIREMENTS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

PART 3 - EXECUTION 

3.1 LUMINAIRE INSTALLATION 

A. Install lamps in each luminaire. 

B. Fasten luminaire to indicated structural supports. 

1. Use fastening methods and materials selected to resist seismic forces defined for the 

application and approved by manufacturer. 
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3.2 POLE INSTALLATION 

A. Alignment:  Align pole foundations and poles for optimum directional alignment of luminaires 

and their mounting provisions on the pole. 

B. Concrete Pole Foundations:  Set anchor bolts according to anchor-bolt templates furnished by 

pole manufacturer.  Concrete materials, installation, and finishing requirements are specified in 

Section 033000 "Cast-in-Place Concrete." 

C. Foundation-Mounted Poles:  Mount pole with leveling nuts, and tighten top nuts to torque level 

recommended by pole manufacturer. 

1. Use anchor bolts and nuts selected to resist seismic forces defined for the application and 

approved by manufacturer. 

2. Grout void between pole base and foundation.  Use non-shrink or expanding concrete 

grout firmly packed to fill space. 

3. Install base covers unless otherwise indicated. 

4. Use a short piece of 1/2-inch- (13-mm-) diameter pipe to make a drain hole through 

grout.  Arrange to drain condensation from interior of pole. 

3.3 BOLLARD LUMINAIRE INSTALLATION 

A. Align units for optimum directional alignment of light distribution. 

B. Install on concrete base above finished grade or surface at bollard location.  Cast conduit into 

base, and shape base to match shape of bollard base.  Finish by troweling and rubbing smooth.  

Concrete materials, installation, and finishing are specified in Section 033000 "Cast-in-Place 

Concrete." 

3.4 INSTALLATION OF INDIVIDUAL GROUND-MOUNTING LUMINAIRES 

A. Install on concrete base with top at grade. 

3.5 GROUNDING 

A. Ground metal poles and support structures according to Section 260526 "Grounding and 

Bonding for Electrical Systems." 

1. Install grounding electrode for each pole unless otherwise indicated. 

2. Install grounding conductor pigtail in the base for connecting luminaire to grounding 

system. 

3.6 FIELD QUALITY CONTROL 

A. Inspect each installed fixture for damage.  Replace damaged fixtures and components. 

B. Illumination Observations:  Verify normal operation of lighting units after installing luminaires 

and energizing circuits with normal power source. 
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1. 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 IESNA testing guide(s): 

a. IESNA LM-5, "Photometric Measurements of Area and Sports Lighting 

Installations." 

b. IESNA LM-50, "Photometric Measurements of Roadway Lighting Installations." 

c. IESNA LM-52, "Photometric Measurements of Roadway Sign Installations." 

d. IESNA LM-64, "Photometric Measurements of Parking Areas." 

e. IESNA LM-72, "Directional Positioning of Photometric Data." 

D. 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. 

END OF SECTION 265600 
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SECTION 28 3111 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

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

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

B. Examine all other Sections of the Specifications for requirements that affect work under this 

Section whether or not such work is specifically mentioned in this Section. 

C. Coordinate work with that of all other trades affecting, or affected by work of this Section.  

Cooperate with such trades to assure the steady progress of all work under the Contract. 

1.2 SUMMARY 

A. Section Includes:  

1. Fire alarm systems with manual stations, detectors, signal equipment, controls, notification 

devices, booster panels, and other related devices. 

2. Connection to door hardware for door closers/holders, electric door locks, and release 

existing devices that interface with fire alarm systems. 

3. Monitoring connections to fire pump controller and emergency generator. 

4. Contractor shall provide and install microprocessor based fire alarm and detection system 

devices in accordance with NFPA 72. Installation shall include all parts, labor, software, and 

hardware necessary to effect a complete installation. 

B. Section Includes: 

1. Fire-alarm control unit. 

2. System smoke detectors. 

3. Heat detectors. 

4. Notification appliances. 

5. Remote annunciator. 

6. Addressable interface device. 

1.3 DEFINITIONS 

A. LED:  Light-emitting diode. 

B. NICET:  National Institute for Certification in Engineering Technologies. 

1.4 SYSTEM DESCRIPTION 

A. Noncoded, UL-certified addressable system, with multiplexed signal transmission, dedicated to 

fire-alarm service only. 
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1.5 SUBMITTALS 

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

B. Shop Drawings:  For fire-alarm system.  Include plans, elevations, sections, details, and 

attachments to other work. 

1. Comply with recommendations in the "Documentation" Section of the "Fundamentals of 

Fire Alarm Systems" Chapter in NFPA 72. 

2. Include voltage drop calculations for notification appliance circuits. 

3. Include battery-size calculations. 

4. Include performance parameters and installation details for each detector, verifying that 

each detector is listed for complete range of air velocity, temperature, and humidity possible 

when air-handling system is operating. 

5. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, 

drawn to scale and coordinating installation of duct smoke detectors and access to them.  

Show critical dimensions that relate to placement and support of sampling tubes, detector 

housing, and remote status and alarm indicators.  Locate detectors according to 

manufacturer's written recommendations. 

6. Include voice/alarm signaling-service equipment rack or console layout, grounding 

schematic, amplifier power calculation, and single-line connection diagram. 

7. Include floor plans to indicate final outlet locations showing address of each addressable 

device.  Show size and route of cable and conduits. 

C. Qualification Data:  For qualified Installer. 

D. Field quality-control reports. 

E. Operation and Maintenance Data:  For fire-alarm systems and components to include in 

emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 

Section "Operation and Maintenance Data," include the following: 

1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance" Chapter 

in NFPA 72. 

2. Provide "Record of Completion Documents" according to NFPA 72 article "Permanent 

Records" in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter. 

3. Record copy of site-specific software. 

4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of the 

same name and include the following: 

a. Frequency of testing of installed components. 

b. Frequency of inspection of installed components. 

c. Requirements and recommendations related to results of maintenance. 

d. Manufacturer's user training manuals. 

5. Manufacturer's required maintenance related to system warranty requirements. 

6. Abbreviated operating instructions for mounting at fire-alarm control unit. 

7. Copy of NFPA 25. 
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1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Personnel shall be trained and certified by manufacturer for installation of 

units required for this Project. 

B. Source Limitations for Fire-Alarm System and Components:  Obtain fire-alarm system from single 

source from single manufacturer.  Components shall be compatible with, and operate as, an 

extension of existing system. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application. 

D. NFPA Certification:  Obtain certification according to NFPA 72 by a UL-listed alarm company. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Lamps for Remote Indicating Lamp Units:  Quantity equal to 10 percent of amount 

installed, but no fewer than 1 unit. 

2. Lamps for Strobe Units:  Quantity equal to 10 percent of amount installed, but no fewer than 

1 unit. 

3. Smoke Detectors, Fire Detectors:  Quantity equal to 10 percent of amount of each type 

installed, but no fewer than 1 unit of each type. 

4. Detector Bases:  Quantity equal to 2 percent of amount of each type installed, but no fewer 

than 1 unit of each type. 

5. Keys and Tools:  One extra set for access to locked and tamperproofed components. 

6. Audible and Visual Notification Appliances:  One of each type installed. 

7. Fuses:  Two of each type installed in the system. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

following: 

 

1. FCI; a Honeywell Company 

2. EST 

3. NOTIFIER; a Honeywell Company. 

4. Siemens Building Technologies, Inc.; Fire Safety Division. 

5. Simplex; a Johnson Controls Company. 

2.2 SYSTEMS OPERATIONAL DESCRIPTION 

A. Fire-alarm signal initiation shall be by one or more of the following devices: 

1. Manual stations. 

2. Heat detectors. 
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3. Smoke detectors. 

4. Duct smoke detectors. 

5. Verified automatic alarm operation of smoke detectors. 

B. Fire-alarm signal shall initiate the following actions: 

1. Continuously operate alarm notification appliances. 

2. Identify alarm at fire-alarm control unit and remote annunciators. 

3. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode. 

4. Record events in the system memory. 

5. Record events by the system printer. 

C. System trouble signal initiation shall be by one or more of the following devices and actions: 

1. Open circuits, shorts, and grounds in designated circuits. 

2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating 

devices. 

3. Loss of primary power at fire-alarm control unit. 

4. Ground or a single break in fire-alarm control unit internal circuits. 

5. Abnormal ac voltage at fire-alarm control unit. 

6. Break in standby battery circuitry. 

7. Failure of battery charging. 

8. Abnormal position of any switch at fire-alarm control unit or annunciator. 

D. System Trouble and Supervisory Signal Actions:  Initiate notification appliance and annunciate at 

fire-alarm control unit and remote annunciators.  Record the event on system printer. 

2.3 FIRE-ALARM CONTROL UNIT 

A. General Requirements for Fire-Alarm Control Unit: 

1. Field-programmable, microprocessor-based, modular, power-limited design with electronic 

modules, complying with UL 864 and listed and labeled by an NRTL. 

a. System software and programs shall be held in flash electrically erasable 

programmable read-only memory (EEPROM), retaining the information through 

failure of primary and secondary power supplies. 

b. Include a real-time clock for time annotation of events on the event recorder and 

printer. 

2. Addressable initiation devices that communicate device identity and status. 

a. Smoke sensors shall additionally communicate sensitivity setting. 

b. Temperature sensors shall additionally test for and communicate the sensitivity range 

of the device. 

3. Addressable control circuits for operation of mechanical equipment. 

B. Alphanumeric Display and System Controls:  Arranged for interface between human operator at 

fire-alarm control unit and addressable system components including annunciation and 

supervision.  Display alarm, supervisory, and component status messages and the programming 

and control menu. 
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1. Annunciator and Display:  Liquid-crystal type, 3 line(s) of 40 characters, minimum. 

2. Keypad:  Arranged to permit entry and execution of programming, display, and control 

commands. 

C. Circuits: 

1. Initiating Device, Notification Appliance, and Signaling Line Circuits:  NFPA 72, Class B. 

a. Initiating Device Circuits:  Pathway Survivability Level 1. 

b. Notification Appliance Circuits:  Pathway Survivability Level 1. 

c. Signaling Line Circuits:  Pathway Survivability Level 1. 

d. Install no more than 50 addressable devices on each signaling line circuit. 

2. Serial Interfaces:  Two RS-232 ports for printers. 

D. Smoke-Alarm Verification: 

1. Initiate audible and visible indication of an "alarm-verification" signal at fire-alarm control 

unit. 

2. Activate an NRTL-listed and -approved "alarm-verification" sequence at fire-alarm control 

unit and detector. 

3. Record events by the system printer. 

4. Sound general alarm if the alarm is verified. 

5. Cancel fire-alarm control unit indication and system reset if the alarm is not verified. 

2.4 SYSTEM SMOKE DETECTORS 

A. General Requirements for System Smoke Detectors: 

1. Comply with UL 268; operating at 24-V dc, nominal. 

2. Detectors shall be hardwired-wire type. 

3. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or 

trouble) to fire-alarm control unit. 

4. Base Mounting:  Detector and associated electronic components shall be mounted in a twist-

lock module that connects to a fixed base.  Provide terminals in the fixed base for 

connection to building wiring. 

5. Self-Restoring:  Detectors do not require resetting or readjustment after actuation to restore 

them to normal operation. 

6. Integral Visual-Indicating Light:  LED type indicating detector has operated and power-on 

status. 

7. Remote Control:  Unless otherwise indicated, detectors shall be analog-addressable type, 

individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm 

condition and individually adjustable for sensitivity by fire-alarm control unit. 

a. Rate-of-rise temperature characteristic shall be selectable at fire-alarm control unit for 

15 or 20 deg F (8 or 11 deg C) per minute. 

b. Fixed-temperature sensing shall be independent of rate-of-rise sensing and shall be 

settable at fire-alarm control unit to operate at 135 or 155 deg F (57 or 68 deg C). 

c. Provide multiple levels of detection sensitivity for each sensor. 

B. Photoelectric Smoke Detectors: 
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1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify 

the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall be able to 

manually access the following for each detector: 

a. Primary status. 

b. Device type. 

c. Present average value. 

d. Present sensitivity selected. 

e. Sensor range (normal, dirty, etc.). 

C. Duct Smoke Detectors:  Photoelectric type complying with UL 268A. 

1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify 

the detector's location within the system and its sensitivity setting. 

2. An operator at fire-alarm control unit, having the designated access level, shall be able to 

manually access the following for each detector: 

a. Primary status. 

b. Device type. 

c. Present average value. 

d. Present sensitivity selected. 

e. Sensor range (normal, dirty, etc.). 

3. Weatherproof Duct Housing Enclosure:  NEMA 250, Type 4X; NRTL listed for use with 

the supplied detector. 

4. Each sensor shall have multiple levels of detection sensitivity. 

5. Sampling Tubes:  Design and dimensions as recommended by manufacturer for specific 

duct size, air velocity, and installation conditions where applied. 

6. Relay Fan Shutdown:  Rated to interrupt fan motor-control circuit. 

2.5 HEAT DETECTORS 

A. General Requirements for Heat Detectors:  Comply with UL 521. 

B. Heat Detector, Combination Type:  Actuated by either a fixed temperature of 135 deg F (57 deg C) 

or a rate of rise that exceeds 15 deg F (8 deg C) per minute unless otherwise indicated. 

 

1. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or 

trouble) to fire-alarm control unit. 

C. Heat Detector, Fixed-Temperature Type:  Actuated by temperature that exceeds a fixed 

temperature of 190 deg F (88 deg C). 

 

1. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or 

trouble) to fire-alarm control unit. 
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2.6 NOTIFICATION APPLIANCES 

A. General Requirements for Notification Appliances:  Individually addressed, connected to a 

signaling line circuit, equipped for mounting as indicated and with screw terminals for system 

connections. 

B. Horns:  Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating 

mechanism behind a grille.  Comply with UL 464.  Horns shall produce a sound-pressure level of 

90 dBA, measured 10 feet (3 m) from the horn, using the coded signal prescribed in UL 464 test 

protocol. 

C. Visible Notification Appliances:  Xenon strobe lights comply with UL 1971, with clear or nominal 

white polycarbonate lens mounted on an aluminum faceplate.  The word "FIRE" is engraved in 

minimum 1-inch- (25-mm-) high letters on the lens. 

1. Rated Light Output: 

a. 110 cd for weatherproof devices 

b. Field selectable 15/30/75/110 cd 

2. Mounting:  Wall mounted unless otherwise indicated. 

3. Flashing shall be in a temporal pattern, synchronized with other units. 

4. Strobe Leads:  Factory connected to screw terminals. 

5. Mounting Faceplate:  Factory finished, red. 

2.7 REMOTE ANNUNCIATOR 

A. Description:  Annunciator functions shall match those of fire-alarm control unit for alarm, 

supervisory, and trouble indications.  Manual switching functions shall match those of fire-alarm 

control unit, including acknowledging, silencing, resetting, and testing. 

1. Mounting:  Flush cabinet, NEMA 250, Type 1. 

B. Display Type and Functional Performance:  Alphanumeric display and LED indicating lights shall 

match those of fire-alarm control unit.  Provide controls to acknowledge, silence, reset, and test 

functions for alarm, supervisory, and trouble signals. 

2.8 ADDRESSABLE INTERFACE DEVICE 

A. Description:  Microelectronic monitor module, NRTL listed for use in providing a system address 

for alarm-initiating devices for wired applications with normally open contacts. 

2.9 DIGITAL ALARM COMMUNICATOR TRANSMITTER 

A.  Digital alarm communicator transmitter shall be acceptable to the remote central station and shall 

comply with UL 632 and be listed and labeled by an NRTL. 

B.  Functional Performance:  Unit shall receive an alarm, supervisory, or trouble signal from fire-

alarm control unit and automatically capture two telephone line(s) and dial a preset number for a 

remote central station.  When contact is made with central station(s), signals shall be transmitted.  

If service on either line is interrupted for longer than 45 seconds, transmitter shall initiate a local 

trouble signal and transmit the signal indicating loss of telephone line to the remote alarm 
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receiving station over the remaining line.  Transmitter shall automatically report telephone service 

restoration to the central station.  If service is lost on both telephone lines, transmitter shall initiate 

the local trouble signal. 

C.  Local functions and display at the digital alarm communicator transmitter shall include the 

following: 

D.  Verification that both telephone lines are available. 

E.  Programming device. 

F.  LED display. 

G.  Manual test report function and manual transmission clear indication. 

H.  Communications failure with the central station or fire-alarm control unit. 

I.  Digital data transmission shall include the following: 

J.  Address of the alarm-initiating device. 

K.  Address of the supervisory signal. 

L.  Address or loss of power. 

M.  Low battery. 

N.  Abnormal test signal. 

O.  Communication bus failure. 

P.  Secondary Power:  Integral rechargeable battery and automatic charger. 

Q.  Self-Test:  Conducted automatically every 24 hours with report transmitted to central station. 

PART 3 - EXECUTION 

3.1 EQUIPMENT INSTALLATION 

A. Comply with NFPA 72 for installation of fire-alarm equipment. 

B. Equipment Mounting:  Install fire-alarm control unit on finished floor with tops of cabinets not 

more than 72 inches (1830 mm) above the finished floor. 

1. Comply with requirements for seismic-restraint devices specified in Division 26 Section 

"Vibration and Seismic Controls for Electrical Systems." 

2. Comply with requirements for seismic-restraint devices specified in Division 26 Section 

"Vibration and Seismic Controls for Electrical Systems." 

C. Smoke- or Heat-Detector Spacing: 

1. Comply with NFPA 72, "Smoke-Sensing Fire Detectors" Section in the "Initiating Devices" 

Chapter, for smoke-detector spacing. 

2. Comply with NFPA 72, "Heat-Sensing Fire Detectors" Section in the "Initiating Devices" 

Chapter, for heat-detector spacing. 

3. Smooth ceiling spacing shall not exceed 30 feet (9 m). 

4. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high 

ceiling areas shall be determined according to Appendix A in NFPA 72. 
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5. HVAC:  Locate detectors not closer than 3 feet (1 m) from air-supply diffuser or return-air 

opening. 

6. Lighting Fixtures:  Locate detectors not closer than 12 inches (300 mm) from any part of a 

lighting fixture. 

D. Duct Smoke Detectors:  Comply with NFPA 72 and NFPA 90A.  Install sampling tubes so they 

extend the full width of duct. 

E. Single-Station Smoke Detectors:  Where more than one smoke alarm is installed within a dwelling 

or suite, they shall be connected so that the operation of any smoke alarm causes the alarm in all 

smoke alarms to sound. 

F. Audible Alarm-Indicating Devices:  Install not less than 6 inches (150 mm) below the ceiling.  

Install bells and horns on flush-mounted back boxes with the device-operating mechanism 

concealed behind a grille. 

G. Visible Alarm-Indicating Devices:  Install adjacent to each alarm bell or alarm horn and at least 6 

inches below the ceiling. 

H. Device Location-Indicating Lights:  Locate in public space near the device they monitor. 

I. Fire-Alarm Control Unit:  Surface mounted, with tops of cabinets not more than 72 inches above 

the finished floor. 

J. Annunciator:  Install with top of panel not more than 72 inches above the finished floor. 

3.2 CONNECTIONS 

A. For fire-protection systems related to doors in fire-rated walls and partitions and to doors in smoke 

partitions, comply with requirements in Division 08 Section "Door Hardware."  Connect hardware 

and devices to fire-alarm system. 

1. Verify that hardware and devices are NRTL listed for use with fire-alarm system in this 

Section before making connections. 

B. Make addressable connections with a supervised interface device to the following devices and 

systems. Install the interface device less than 36 inches from the device controlled. Make an 

addressable confirmation connection when such feedback is available at the device or system 

being controlled. 

1. Smoke dampers in air ducts of designated HVAC duct systems. 

2. Electronically locked doors and access gates. 

3. Alarm-initiating connection to elevator recall system and components. 

4. Alarm-initiating connection to activate emergency shutoffs for gas and fuel supplies. 

5. Supervisory connections at valve supervisory switches. 

6. Supervisory connections at elevator shunt-trip breaker. 

7. Data communication circuits for connection to building management system. 

8. Supervisory connections at fire-pump power failure including a dead-phase or phase-

reversal condition. 

9. Supervisory connections at fire-pump engine control panel. 

10. Supervisory connection to emergency generators. 
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3.3 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for 

identification specified in Division 26 Section "Identification for Electrical Systems." 

B. Install framed instructions in a location visible from fire-alarm control unit. 

3.4 GROUNDING 

A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100.  Install a ground 

wire from main service ground to fire-alarm control unit. 

3.5 FIELD QUALITY CONTROL 

A. Field tests shall be witnessed by authorities having jurisdiction. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, 

and adjust components, assemblies, and equipment installations, including connections. 

C. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 

components, assemblies, and equipment installations, including connections, and to assist in 

testing. 

D. Tests and Inspections: 

1. Visual Inspection:  Conduct visual inspection prior to testing. 

a. Inspection shall be based on completed Record Drawings and system documentation 

that is required by NFPA 72 in its "Completion Documents, Preparation" Table in the 

"Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter. 

b. Comply with "Visual Inspection Frequencies" Table in the "Inspection" Section of 

the "Inspection, Testing and Maintenance" Chapter in NFPA 72; retain the 

"Initial/Reacceptance" column and list only the installed components. 

2. System Testing:  Comply with "Test Methods" Table in the "Testing" Section of the 

"Inspection, Testing and Maintenance" Chapter in NFPA 72. 

3. Test audible appliances for the public operating mode according to manufacturer's written 

instructions.  Perform the test using a portable sound-level meter complying with Type 2 

requirements in ANSI S1.4. 

4. Test audible appliances for the private operating mode according to manufacturer's written 

instructions. 

5. Test visible appliances for the public operating mode according to manufacturer's written 

instructions. 

6. Factory-authorized service representative shall prepare the "Fire Alarm System Record of 

Completion" in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" 

Chapter in NFPA 72 and the "Inspection and Testing Form" in the "Records" Section of the 

"Inspection, Testing and Maintenance" Chapter in NFPA 72. 

E. Reacceptance Testing:  Perform reacceptance testing to verify the proper operation of added or 

replaced devices and appliances. 
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F. Fire-alarm system will be considered defective if it does not pass tests and inspections. 

G. Prepare test and inspection reports. 

H. Maintenance Test and Inspection:  Perform tests and inspections listed for weekly, monthly, 

quarterly, and semiannual periods.  Use forms developed for initial tests and inspections. 

I. Annual Test and Inspection:  One year after date of Substantial Completion, test fire-alarm system 

complying with visual and testing inspection requirements in NFPA 72.  Use forms developed for 

initial tests and inspections. 

3.6 MAINTENANCE SERVICE 

A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall 

include 12 months' full maintenance by skilled employees of manufacturer's designated service 

organization. Include preventive maintenance, repair or replacement of worn or defective 

components, lubrication, cleaning, and adjusting as required for proper operation. Parts and 

supplies shall be manufacturer's authorized replacement parts and supplies. 

1. Include visual inspections according to the "Visual Inspection Frequencies" table in the 

"Testing" paragraph of the "Inspection, Testing and Maintenance" chapter in NFPA 72. 

2. Perform tests in the "Test Methods" table in the "Testing" paragraph of the "Inspection, 

Testing and Maintenance" chapter in NFPA 72. 

3. Perform tests per the "Testing Frequencies" table in the "Testing" paragraph of the 

"Inspection, Testing and Maintenance" chapter in NFPA 72. 

3.7 SOFTWARE SERVICE AGREEMENT 

A. Comply with UL 864. 

B. Technical Support: Beginning at Substantial Completion, service agreement shall include software 

support for two years. 

C. Upgrade Service: At Substantial Completion, update software to latest version. Install and program 

software upgrades that become available within two years from date of Substantial Completion. 

Upgrading software shall include operating system and new or revised licenses for using software. 

1. Upgrade Notice: At least 30 days to allow Owner to schedule access to system and to 

upgrade computer equipment if necessary. 

3.8 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain fire-alarm system. 

END OF SECTION 283111 
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SECTION 31 10 00
SITE CLEARING

PART 1 - GENERAL
1.1 DESCRIPTION

A This section specifies site preparation which consists of clearing, grubbing and demolition.  See
Section 02 41 10, Selective Structure Demolition, for related work.

B Existing Conditions:
1. Review and determine the actual condition of the site as it affects the Work.

C Protection:
1. Site preparation shall not damage structures, landscaping or vegetation outside of the

limits of construction as noted on the drawings. Any property damaged shall be repaired
or replaced.

2. Site preparation shall not be performed within areas indicated on the drawings as
protected.

3. Provide documentation of existing conditions in accordance with Section 01 32 33,
Photographic Documentation

4. Repair, or replace improvements damaged or removed by clearing and grubbing.  Repair
and replacement shall be to equal or better condition as determined by the Owner's
Representative .  

D Work Limits
1. Do not enter, clear or perform work on adjacent property or Rights-of-Way (ROW) not

covered by the permit(s), right-of-entry agreements, temporary construction easements, or
permenant easements.

2. Stake boundaries, permitted work limits, and clearing limits prior to commencing Work.  
a. Stake clearing limits at each property boundary and easement boundary crossing. 
b. Provide temporary fencing at easement boundaries/clearing limits as required to

maintain public safety, security and control of erosion and sediment. 
c. Provide temporary and permenant erosion and sediment control as required.

E Schedule:
1. Prepare Site only after adequate erosion and sediment controls are in place. Limit areas

exposed uncontrolled to erosion during installation of temporary erosion and sediment
controls to maximum of 2 acres.

F Permits
G Definitons:

1. INTERFERING OR OBJECTIONABLE MATERIAL: Trash, rubbish, and junk;
vegetation and other organic matter, whether alive, dead, or decaying.

2. CLEARING: Removal of interfering or objectionable material lying on or protruding
above ground surface.

3. GRUBBING: Removal of vegetation and other organic matter including stumps, buried
logs, and roots greater than 2-inch caliper to a depth of 6-inches below subgrade.

4. WORK LIMITS: Areas, as shown or specified, within which Work is to be performed.
5. SCALPING: Removal of surface material such as roots, sod, grass, residue of agricultural

crops, sawdust, and decayed vegetable matter.  The depth of scalping does not include
topsoil or other material below the scalping operation. 
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6. STRIPPING: Removal of topsoil remaining after applicable scalping is completed.
7. TOP SOIL: Topsoil is that uppermost layer of soil capable of growing and supporting

vegetation, containing essential microorganisms, nutrients, organic matter, and physical
characteristics necessary to grow and sustain permanent vegetation.

1.2 RELATED SECTIONS
A This section contains specific references to the following related sections.

1. Section 01 32 33 Photographic Documentation
1.3 QUALITY ASSURANCE

A References
1. This section contains references to the following documents. They are a part of this

section as specified and modified. Where a referenced document contains references to
other standards, those documents are included as references under this section as if
referenced directly. In the event of conflict between the requirements of this section and
those of the listed documents, the requirements of this section shall prevail.

B Quality Assurance
1. Obtain Owner's Representative approval of staked clearing, grubbing, and stripping limits,

prior to commencing clearing, grubbing, and stripping.
1.4 SUBMITTALS

A Procedures: Section 01 33 00, Submittal Procedures.
B Action Submittals

1. A copy of this entire specification section, with addendum updates included, and
referenced and applicable sections, with addendum updates included, with each paragraph
check-marked to indicate specification compliance or marked to indicate requested
deviations from specification requirements. A check mark shall denote full compliance
with a paragraph as a whole. If deviations from the specifications are indicated, and
therefore requested by the Contractor, each deviation shall be underlined and denoted by a
number in the margin to the right of the identified paragraph, referenced to a detailed
written explanation of the reasons for requesting the deviation. The Owner's
Representative shall be the final authority for determining acceptability of requested
deviations. The remaining portions of the paragraph not underlined will signify
compliance on the part of the Contractor with the specifications. Failure to include a copy
of the marked-up specification sections, along with justification(s) for any requested
deviations to the specification requirements, with the submittal shall be sufficient cause
for rejection of the entire submittal with no further consideration.

2. Submit working drawings clearly showing limits of clearing, grubbing, and stripping.
a. Show obstructions to be removed and replaced.
b. Show separation between areas to be cleared and areas not to be cleared. 
c. Provide show drawings, materials of fencing, barriers to be provided.

1.5 HEALTH AND SAFETY
A Notify utility locator service for area where Project is located before site clearing.

PART 2 - PRODUCTS
2.1 GENERAL LIMITS

A As follows, but not to extend beyond Work limits.
1.      Excavation, excluding trenches, 5 feet beyond top of cut slopes.
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2. Fill:
a. Clearing and Grubbing: 5 feet beyond toe of permanent fill.
b. Stripping and Scalping: 3 feet beyond toe of permanent fill.

3. Structures: 20 feet outside of  structures.
4. Vehicular Entrances/drives and Pavement:

a. Clearing, grubbing, scalping, and stripping 15 feet from pavement shoulders.
5. Perimeter Fence:
6. Clearing, grubbing, scalping, and stripping 4 feet on both sides

2.2 GREEN FIELD/BROWN FIELD SITES
A Salvage top soil for reuse. Clear, grub, and remove, and dispose of trees, stumps, and debris.
B This work shall be performed at the beginning of the project so that the parcel may be used as a

staging area. See Section 01 12 16, Work Restrictions And Sequence.
2.3 TREE REMOVAL AND PRUNING

A Remove dead, dying, leaning, or otherwise unsound trees that may strike and damage Project
facilities in falling.

B Cut stumps off flush with ground, remove debris, and if disturbed, restore surrounding area to
its original condition.

C Remove branches below the following heights:
1. 13.5 feet above roadways and shoulders.
2. 9 feet above sidewalks.
3. 6 feet above roofs.

PART 3 - EXECUTION
3.1 GENERAL

A Unless otherwise specified, the Contractor shall remove obstructions such as brush, trees, logs,
stumps, roots, heavy sod, vegetation, rock, stones larger than 6 inches in any dimension, broken
or old concrete and pavement, debris, and structures where the completion of the work require
their removal.

B Limit clearing and grubbing to the areas required to complete the Work. 
1. Verify that existing trees and plant life designated to remain. Tag, identify or fence such

areas to ensure compliance.
2. Locate, identify, and protect utilities to remain in place from damage.

C Provide Erosion and Sediment Control measures in accordance with the Contractor’s accepted
SWPPP.

D Protect benchmarks, survey monuments, survey control points and other improvements to
remain in place from damage or displacement.
1. Land monuments, property markers, or official datum points

a. Protect from damage and displacement.
b. If removal is required to complete the work, provide reference for re-establishment

before removing.  Work shall be in accordance with the Newton County survey
requirements including all recording requirements with the Newton County register.  

E Protect trees and other vegetation from damage to roots and branches if they are designated to
remain.
1. Provide tree protection where specified.

3.2 CLEARING, GRUBBING AND STRIPPING
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A Remove brush, trees, logs, stumps, roots, heavy sod, vegetation, rock, stones larger than 6
inches in any dimension, broken or old concrete and pavement, debris, and structures where the
completion of the work require their removal.

B Remove trees as specified:
1. Fell trees so that they fall away from facilities, and vegetation not designated for removal.

Protected trees within the Work limits must be designated and fenced prior to the start of
construction.

C Strip, disk or otherwise remove all heavy soils, heavy growths of grass, and sod that comprise
the organic root-zone. The depth of stripping will generally be four (4) to six (6) inches but will
vary across the site.

D Stripped organic material and topsoil shall be stockpiled at accepted locations.
1. Separate differing materials with dividers or stockpile apart to prevent intermixing of soil

types or contamination. Excavated topsoil shall be removed and stored separately for other
excavated materials.

2. Direct surface water away from stockpile site to prevent erosion or deterioration of
materials.

3. Prior to restoring the site, process stockpiled material through a 3” screen and place
screened material as topsoil.

E Fill depressions caused by clearing and grubbing operations with select native backfill or
topsoil material unless further excavation or earthwork is indicated.  Place material in uniform
layers not exceeding a loose depth of 8” and compact each layer to a density equal to the
adjacent ground.

F Coordinate with Owner's Representative for additional areas that require clearing to
accommodate construction activities.

3.3 DEMOLITION
A Demolition shall meet the requirements of Section 02 41 10, Selective Structure Demolition.

3.4 OBSTRUCTIONS
A Remove obstructions that do not require replacement from within the work limits including but

not limited to tree roots, stumps, abandoned piling, buildings and concrete structures, frozen
material, logs, and debris of all types without additional compensation.

B Remove and replace fences, fence post, signs, and all other improvements removed, damaged
or disturbed during completion of the Work.
1. Replacement shall be to a condition equal to or better than prior to construction unless

specifically identified for removal in the demolition plan. 
3.5 UTILITY INTERFERENCE

A Where existing utilities interfere with the execution of the work, the Contractor shall relocate
them in accordance with the General Conditions of the Contract Documents.

3.6 DISPOSAL
A Remove excess materials and materials from the site as cleared and as Work progresses.

1. Do not allow materials to accumulate on-site.
2. Debris may not be relocated on the site unless otherwise specified.
3. Open burning and burial in trenches or embankments is prohibited.

B Dispose of materials off the site in accordance with local, state, federal and agency
requirements.
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END OF SECTION
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SECTION 31 23 00
EXCAVATION AND FILL - A

PIPPART 1 GENERAL
1.1 DESCRIPTION

A Scope:
1. This section specifies earthwork which consists of excavation, filling, grading, and

disposal of excess material.
B Definitions:

1. Compaction: The degree of compaction is specified as percent compaction. Maximum or
relative densities refer to dry soil densities obtainable at optimum moisture content.

2. Excavation Slope: Excavation slope shall be defined as an inclined surface formed by
removing material from below existing grade.

3. Embankment Slope: Embankment slope shall be defined as an inclined surface formed by
placement of material above existing grade.

1.2 QUALITY ASSURANCE
A References:

1. This section contains references to the following documents. They are a part of this
section as specified and modified. Where a referenced document contains references to
other standards, those documents are included as references under this section as if
referenced directly. In the event of conflict between the requirements of this section and
those of the listed documents, the requirements of this section shall prevail.

2. Unless otherwise specified, referesandnces to documents shall mean the documents in
effect at the time of Advertisement for Bids or Invitation to Bid (or on the effective date of
the Agreement if there were no Bids). If referenced documents have been discontinued by
the issuing organization, references to those documents shall mean the replacement
documents issued or otherwise identified by that organization or, if there are no
replacement documents, the last version of the document before it was discontinued.
Where document dates are given in the following listing, references to those documents
shall mean the specific document version associated with that date, whether or not the
document has been superseded by a version with a later date, discontinued or replaced.
Reference Title
ASTMC136 Standard Method for Sieve Analysis of Fine and Coarse Aggregates
ASTM D1556 Test Method for Density of Soil in Place by the Sand-Cone Method

ASTM D1557
Test Methods for Moisture-Density Relations of Soils and Soil-
Aggregate Mixtures Using 10-lb (4.5-kg) Rammer and 18-in.
(457-mm) Drop

ASTM D2419 Standard Test Method for Sand Equivalent Value of Soils and Fine
Aggregate

ASTM D3017 Test Method for Moisture Content of Soil and Soil- Aggregate in Place
by Nuclear Methods (Shallow Depth)

B Tests:
1. TheConstruction Manager will take samples and perform moisture content, gradation,

compaction, and density tests during placement of backfill materials to check compliance
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with these specifica tions. The Contractor shall remove surface material at locations
designated by the Construction Manager and provide such assistance as necessary for
sampling and testing. The Construction Manager  may direct the Contractor to construct
inspection trenches in compacted or consolidated backfill to determine that the  has
complied with these specifications. Payment for inspection trenches shall be as specified
in the General Conditions of the Contract Documents .

2. Tests will be made by the Construction Manager in accordance with the following:
Test Standard Procedure
Moisture content ASTM D3017
Gradation ASTMC136
Density in-place ASTMD1556
Moisture-density relationships ASTM D1557

1.3 SUBMITTALS
A Samples of fill materials to be used shall be submitted 2 weeks in advance of use. Samples shall

consist of 0.5 cubic feet of each type of material.
1.4 REFERENCE STANDARDS

A ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)).

B ASTM D2419 - Standard Test Method for Sand Equivalent Value of Soils and Fine Aggregate.
PART 2 PRODUCTS
2.1 FILL MATERIALS

A Type A:
1. Type A material shall be a clean gravel-sand mixture free from organic matter and shall

conform to the following gradation:
U.S. standard sieve size Percent by weight passing
3/4 inch 100
3/8 inch 70-100
No. 4 55-100
No. 10 35-95
No. 20 20-80
No. 40 0-55
No. 100 0-2

B Type B:
1. Type B material shall be a select granular material free from organic matter and of such

size and gradation that the specified compaction can be readily attained. Material shall
have a sand equivalent value determined in accordance with ASTM D2419 of not less
than 20 and shall conform to the following gradation:
U.S. standard sieve size Percent by weight passing
3 inch 100
No. 4 35-100
No. 30 20-100

2. The coefficient of uniformity shall be 3 or greater.
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3. The material may be an imported quarry waste, clean natural sand or gravel, select trench
excavation or a mixture thereof.

C Type C:
1. Type C material shall be unclassified material which is free from peat, wood, roots, bark,

debris, garbage, rubbish or other extraneous material. The maximum size of stone shall
not exceed 6 inches. If the material excavated from the site meets these requirements, it
may be classified as Type C.

D Type F:
1. Type F material shall be crushed rock and shall conform to the following gradation:

U.S. standard sieve size Percent by weight passing
1-1/2 inch 87-100
3/4 inch 45-90
No. 4 20-50
No. 30 6-29
No. 200 0-12

2. Type F material shall be composed of hard, durable, sound pieces having a specific
gravity of not less than 2.65.

PART 3 EXECUTION
3.1 GENERAL

A Control of Water:
1. The Contractor shall keep excavations reasonably free from water during construction.

The static water level shall be drawn down a minimum of 1 foot below the bottom of
excavations to maintain the undisturbed state of natural soils and allow the placement of
any fill to the specified density. Disposal of water shall not damage property or create a
public nuisance. The Contractor shall have on hand pumping equipment and machinery in
good working condition for emergencies and shall have workmen available for its
operation. Dewatering systems shall operate continuously until backfill has been
completed to 1 foot above the normal static groundwater level.

2. Groundwater shall be controlled to prevent softening of the bottom of excavations, or
formation of "quick" conditions. Dewatering systems shall not remove natural soils. The
Contractor shall control surface runoff to prevent entry or collection of water in
excavations.

3. Release of groundwater to its static level shall be controlled to prevent disturbance of the
natural foundation soils or compacted fill and to prevent flotation or movement of
structures or pipelines.

B Overexcavation:
1. Where the undisturbed condition of natural soils is inadequate for support of the planned

construction, the Construction Manager will direct the Contractor to overexcavate to
adequate supporting soils. The excavated space shall be filled to the specified elevation
with backfill. The overexcavated space under footings may be filled with concrete. The
quantity and placement of such material will be paid for as extra work.

C Surplus Material:
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1. Unless otherwise specified, surplus excavated material shall be disposed of off site in
accordance with applicable ordinances and environmental requirements.

2. If the quantity of surplus material is specified, the quantity specified is approximate. The
Contractor shall satisfy himself that there is sufficient material available for the
completion of the embankments before disposing of any material inside or outside the site.
Shortage of material, caused by premature disposal of any material by the Contractor,
shall be replaced by the Contractor.

3. Material shall not be stockpiled to a depth greater than 5 feet above finished grade within
25 feet of any excavation or structure except for those areas designated to be
preconsolidated. For these areas, the depth of stockpiled material shall be as specified. The
Contractor shall maintain stability of the soil adjacent to any excavation.

D Borrow Material:
1. If the quantity of acceptable material from excavation is not sufficient to construct the

embankments required by the work, the quantity of material needed to complete the
embankments shall consist of imported borrow conforming to specified requirements.

E Hauling:
1. When hauling is done over highways or city streets, the loads shall be trimmed and the

vehicle shelf areas shall be cleaned after each loading. The loads shall be watered after
trimming to eliminate dust.

F Haul Roads:
1. The Contractor shall construct haul roads required to transport materials on site.

Alignment of haul roads shall be selected to avoid interference with plant operations. Haul
roads shall be removed after completion of embankment construction.

G Finish Grading:
1. Finished surfaces shall be smooth, compacted and free from irregularities. The degree of

finish shall be that normally obtainable with a blade-grader.
2. Finished grade shall be as specified by the contours plus or minus 0.10 foot except where

a local change in elevation is required to match sidewalks, curbs, manholes and catch
basins, or to ensure proper drainage. Allowance for topsoil and grass cover, and subbase
and pavement thickness shall be made so that the specified thickness of topsoil can be
applied to attain the finished grade.

3. When the work is an intermediate stage of completion, the lines and grades shall be as
specified plus or minus 0.5 foot to provide adequate drainage.

4. If the soil is to be cultivated or straw is to be incorporated into the surface, rocks larger
than 2-1/2 inches in maximum dimension, roots and other debris on the surface of the
slope shall be removed and disposed of prior to cultivation or placement of straw.

H Control Of Erosion:
1. The Contractor shall maintain earthwork surfaces true and smooth and protected from

erosion. Where erosion occurs, theContractor shall provide fill or shall excavate as
necessary to return earthwork surfaces to the grade and finish specified.

3.2 CLASSIFICATION OF FILL
A Fill material shall be placed in horizontal layers and compacted with power-operated tampers,

rollers, idlers, or vibratory equipment. Material type, maximum layer depth, relative
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compaction, and general application are specified in Table A. Unless otherwise specified, fill
classes shall be used where specified in Table A under general application.
Table A, Fill Classifications

Fill class Material
type

Maximum
uncompressed
layer depth,
inches

Minimum
relative
compaction,
percent

General application

A1 A 8 95
Bedding for pipe, initial pipeline backfill;
slabs on grade (other than specified for
Class E1)

B1 B 8 95 Structure and subsequent pipeline backfill
B2 B 8 90 Site fill

C1 C 8 90-95 Subsequent pipeline backfill; compaction
as specified

F1b F 12 95 Structure backfill, pipeline bedding, initial
and subsequent pipeline backfill

a. Compaction of layers shall be accomplished in two passes of equipment with complete
coverage across the width of the field.
b. Material shall not be used for bedding or initial backfill for plastic pipe.
c. Fill material shall be grouted as specified in paragraph 3.08.
d. Asphalt and concrete slabs from demolition may be placed at the bottom of the fill side by
side to form a continuous pad. Clearing and grubbing is not required unless shrubs are taller
than 3 feet. Mucking of the subgrade and keying or benching of adjoining embankments is not
required.

3.3 EARTHWORK FOR STRUCTURES
A Structure Excavation:

1. The bottom shall not be more than 0.15 foot above or below the lines and grades specified.
If the elevation of structure excavation is not specified, the excavation shall be not more
than 0.15 foot above or below the elevation specified for fill material below the structure.
Slopes shall vary no more than 0.5 foot from specified grade unless the excavation is in
rock where the maximum variation shall be 2 feet.

2. Should the excavation be carried below the lines and grades specified on the drawings or
should the bottom of the excavation be disturbed because of the Contractor's operations
and require overexcavation and backfill, the Contractor shall refill such excavated space to
the proper elevation in accordance with the procedure specified for backfill. The cost of
such work shall be borne by the Contractor.

3. Unless otherwise specified, excavations shall extend a sufficient distance from walls and
footings to allow for placing and removal of forms, installation of services, and for
inspection, except where concrete is specified to be placed directly against excavated
surfaces.

B Foundation Treatment:
1. Rock foundations for concrete or masonry footings shall be excavated to sound material.

The rock shall be roughly leveled or cut to steps and shall be roughened. Seams in the
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rock shall be grouted under pressure as directed by the Construction Manager and paid for
as extra work.

2. When footings are to be supported on piles, excavations shall be completed to the bottom
of the footings before any piles are drilled or driven therein. When swell or subsidence
results from driving piles, the Contractor shall excavate, or backfill the footing area to the
grade of the bottom of the footing with suitable material as specified. If material under
footings is such that it would mix into the concrete during footing placement or would not
support the weight of the fluid concrete, the Contractor shall replace the material with
suitable material, install soffit forms or otherwise provide a suitable platform on which to
cast the footing as directed by the Construction Manager. This shall be paid for as extra
work.

3. Whenever any structure excavation is substantially completed to grade, the Contractor
shall notify the Construction Manager who will make an inspection of the foundation. No
concrete or masonry shall be placed until the foundation has been inspected by the
Construction Manager. The Contractor shall, if directed by the Construction Manager, dig
test pits and make test borings and foundation bearing tests. If the material tested is
undisturbed soil, the cost thereof will be paid for as extra work. If the material tested is
backfill material, the cost thereof will be paid as specified in the General Conditions of the
Contract Documents.

C Structure Backfill:
1. Unless otherwise specified, structure backfill shall be Class B1.
2. After completion of construction below the elevation of the final grade, and prior to

backfilling, forms shall be removed and the excavation shall be cleaned of debris.
3. Structure backfill shall not be placed until the subgrade portions of the structure have been

inspected by the Construction Manager. No backfill material shall be deposited against
concrete structures until the concrete has developed a strength of not less than 2500
pounds per square inch in compression, or until the concrete has been in place for 28 days,
whichever occurs first.

4. Backfill material shall be placed in uniform layers and shall be brought up uniformly on
all sides of the structure.

5. Unless otherwise specified, backfill around and above pipelines within the excavation line
of any structure shall be the same as that specified for structures.

3.4 EARTHWORK FOR PIPELINES AND CONDUITS
A General:

1. Earthwork for pipelines and conduits is specified in Table A; in the standard details; and
in the following paragraphs.

B Pipeline Excavation:
1. The bottom of the trench shall be carried to the specified lines and grades with proper

allowance for pipe thickness and for bedding as specified.
C Utility Installation:

1. Refer to NCWSA Standards, Article 5 for trenching, bedding, and backfill of water/sewer
piping.

D Storm Piping Installation:
1. Pipeline Backfill:
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a. Bedding: The Contractor shall not proceed with backfill placement in excavated areas
until the subgrade has been inspected by the Construction Manager. All pipe shall
have a minimum thickness of bedding material below the barrel of the pipe as
specified. Bedding material shall be placed in the bottom of the trench, leveled and
compacted. Bell holes shall be excavated at each pipe joint to permit proper
inspection and uniform bearing of pipe on bedding material.
1) After the pipe has been laid to alignment and grade, unless otherwise specified,

additional bedding material shall be placed in layers the full width of the trench
and compacted up to the specified level. Bedding shall be placed simultaneously
on both sides of the pipe, keeping the level of backfill the same on each side.
The material shall be carefully placed and compacted around the pipe to ensure
that the pipe barrel is completely supported and that no voids or uncompacted
areas are left beneath the pipe. Contractor shall use particular care in placing
material on the underside of the pipe to prevent lateral movement during
backfilling.

b. Initial Backfill: After pipe has been properly bedded, Contractor shall place and
compact initial backfill as specified. Initial backfill, where specified below the
springline of the pipe, shall be placed and compacted in accordance with
paragraph 3.04 Pipeline Backfill for additional bedding material.

c. Subsequent Backfill:
1) General: Backfill material, placement and compac tion above the pipe zone shall

be as specified. Backfill above the pipe zone shall not commence until pipe zone
backfill has been inspected and accepted by the Construction Manager.

2) Improved Areas: Unless otherwise specified, select granular backfill (Common
Fill) shall be used under all paved and unpaved roadways and paved and
unpaved roadway shoulders, roadway embankments, and in all public right-of-
ways and easements. The trench shall be backfilled to an elevation which will
permit the placement of the specified surface or paving. Paving shall be as
specified in Section 32 12 16. Other surfaces shall be restored, including
compaction, to the condition existing prior to construction including restoration
of yard areas.

3) Unimproved Areas: Class C1 backfill shall be used for all trenches in
pastureland, cultivated land, undeveloped land, and for other unimproved areas
where specified. Class C1 backfill shall not be used in any public right-of-way.
Trench excavation which meets the requirements of Type C material may be
used. The Contractor shall maximize the use of fine-grained materials (e.g.,
sand, silty sand, sandy silt) as Class C1 backfill.
(a) For Class C1 backfill, the trench above the pipe zone shall be backfilled to

within 12 inches of original ground surface. The top 12 inches of soil shall
be removed and stored in such a manner that it will not become mixed with
unsatisfactory soils. After the trench has been backfilled, the stored topsoil
shall be replaced at a uniform depth in its original area compacted to its
original condition. The Contractor shall leave the backfilled trench neatly
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mounded not more than 6 inches above existing grade for the full width of
the Class C1 backfill area.

3.5 SUBGRADE FOR PAVEMENT
A The prepared subgrade shall be scarified to a depth of at least 12 inches and recompacted to at

least 95 percent of the maximum density.
3.6 SITE FILL

A Unless otherwise specified, site fill shall be Class C2 fill. If the existing slope in an area to be
filled is greater than 5:1, the Contractor shall bench the area prior to filling.

END OF SECTION
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SECTION 31 41 00
SHORING

PART 1 - GENERAL
1.1 DESCRIPTION

A Scope:
1. This section specifies requirements for sheeting, shoring, and bracing of trenches greater

than 5 feet in depth or where required to protect adjacent property, improvements or
grades. The Contractor shall provide all labor, equipment, materials, and services
necessary.

B Design Requirements:
1. The Contractor shall design sheeting, shoring, and bracing in accordance with 29 CFR,

Part 1926, Subpart P, Excavations of the Federal OSHA standards and the Georgia State
Labor Code. The standards of design referred to in the Labor Code shall be those of the
Federal OSHA standards.

2. Design excavation support systems to withstand earth pressures, hydrostatic pressures,
bottom heave, equipment loads, applicable traffic and construction loads, and other
surcharge loads to allow safe construction without movement or settlement of the ground
and to prevent damage to or movement of adjacent structures, streets, and utilities. Design
each member or support element with appropriate safety factors.

3. Acceptable excavation support methods include the use of trench boxes, suitable moving
support systems, steel sheet pilings, soldier piles and lagging, jet grouted structures, secant
pile structures, structural steel wales and struts, liner plates, and timber. If soldier piles are
used, insert in predrilled holes. Horizontal strutting below the barrel of a pipe and the use
of pipe as support are not acceptable.

4. Provide construction stage loadings for a staged removal of the support system that
conforms to the pipe, structure placement, and indicated backfill.

5. Compaction of foundation, bedding, haunching, and backfill shall extend to the
undisturbed trench wall during staged removal of the support system.

6. Horizontal strutting below the barrel of a pipe and the use of pipe as support are not
acceptable.

1.2 RELATED SECTIONS
A This section contains specific references to the following related sections. Additional related

sections may apply that are not specifically listed below.
1. Newton County Water & Sewerage Authority, Standards & Specifications, March 2022 

1.3 REFERENCES
A This section contains references to the following documents. They are a part of this section as

specified and modified. Where a referenced document contains references to other standards,
those documents are included as references under this section as if referenced directly. In the
event of conflict between the requirements of this section and those of the listed documents, the
requirements of this section shall prevail.

B Unless otherwise specified, references to documents shall mean the documents in effect at the
time of Advertisement for Bids or Invitation to Bid (or on the effective date of the Agreement if
there were no Bids). If referenced documents have been discontinued by the issuing
organization, references to those documents shall mean the replacement documents issued or
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otherwise identified by that organization or, if there are no replacement documents, the last
version of the document before it was discontinued. Where document dates are given in the
following listing, references to those documents shall mean the specific document version
associated with that date, regardless of whether the document has been superseded by a version
with a later date, discontinued or replaced.
Reference Title

OSHA OSHA Safety Regulations (29 CFR, Part 1926, Subpart P,
Excavations)

1.4 SUBMITTALS
A Procedures: Section 01 33 00, SUBMITTAL PROCEDURES.
B Action Submittals:

1. A copy of this entire specification section, with addendum updates included, and
referenced and applicable sections, with addendum updates included, with each paragraph
check-marked to indicate specification compliance or marked to indicate requested
deviations from specification requirements. A check mark shall denote full compliance
with a paragraph as a whole. If deviations from the specifications are indicated, and
therefore requested by the Contractor, each deviation shall be underlined and denoted by a
number in the margin to the right of the identified paragraph, referenced to a detailed
written explanation of the reasons for requesting the deviation. The Owner shall be the
final authority for determining acceptability of requested deviations. The remaining
portions of the paragraph not underlined will signify compliance on the part of the
Contractor with the specifications. Failure to include a copy of the marked-up
specification sections, along with justification(s) for any requested deviations to the
specification requirements, with the submittal shall be sufficient cause for rejection of the
entire submittal with no further consideration.

2. Submit design calculations, shop drawings, and detail drawings that demonstrate
conformity with OSHA regulations  and suitability for design loads and installation
methodology.
a. The design shall be stamped and signed by a Registered Professional Engineer of the

State of _______.
3. Submit shop drawings showing dimensions, elevation, and structural details for each

utilized excavation support system. Include on the drawings any required construction
sequence, loading, testing, monitoring, and re-bracing/removal requirements. The design
shall be stamped and signed by a Registered Professional Engineer of the State of
 _______. 

PART 2 - PRODUCTS
2.1 TRAFFIC BEARING PLATES:

A To meet the DOT Specification​. 
B Steel plates to be milled into the asphalt so that they are flush with the existing surface. A

written approval from Agency having Jurisdiction is required to install steel plates that are not
flush with the existing surface.

PART 3 - EXECUTION
3.1 GENERAL
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A The construction of sheeting, shoring, and bracing shall not disturb the state of soil adjacent to
the trench and below the excavation bottom.

B Trench sheeting below the top of a pipe shall be left in place.
3.2 SEQUENCE

A Trench excavation shall not be started until the design for trench support has been accepted by
the Owner.

END OF SECTION
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SECTION 32 12 16
ASPHALT PAVING

PART 1 - GENERAL
1.1 DESCRIPTION

A This section specifies paving consisting of aggregate base, asphaltic concrete, and associated
materials.

1.2 QUALITY ASSURANCE
A References:

1. This section contains references to the following documents. They are a part of this
section as specified and modified. Where a referenced document contains references to
other standards, those documents are included as references under this section as if
referenced directly. In the event of conflict between the requirements of this section and
those of the listed documents, the requirements of this section shall prevail.

2. Unless otherwise specified, references to documents shall mean the documents in effect at
the time of Advertisement for Bids or Invitation to Bid (or on the effective date of the
Agreement if there were no Bids). If referenced documents have been discontinued by the
issuing organization, references to those documents shall mean the replacement
documents issued or otherwise identified by that organization or, if there are no
replacement documents, the last version of the document before it was discontinued.
Where document dates are given in the following listing, references to those documents
shall mean the specific document version associated with that date, regardless of whether
the document has been superseded by a version with a later date, discontinued or replaced.
Reference Title
ASTM D1557 Test Methods for Moisture-Density Relations of Soils and Soil-

Aggregate Mixtures Using 10-lb (4.5-kg) Rammer and 18-in
(457-mm) Drop

B Testing:
1. Testing will be conducted by the Contractor-DO NOT USE!!! Use "Contractor's Spec

Term" GT to determine compliance with the specified degree of compaction and moisture
content.

PART 2 - PRODUCTS
2.1 MATERIALS

A Aggregate Base:
1. Aggregate base shall be ​8" ​, 3/4-inch maximum grading conforming to ​GDOT Standard

Specifications Construction of Transportation Systems - Section 300 — General
Specifications for Base and Subbase Courses ​.

B Liquid Asphalt:
1. Liquid asphalt for ​tack coats​and treatment of aggregate base shall be Grade MC 250 and

shall comply with ​GDOT Standard Specifications Construction of Transportation Systems
- Section 413 - Bituminous Tack Coat​. ​A prime coat shall be applied and shall comply
with _______ .​ GDOT Standard Specifications Construction of Transportation Systems -
Section 312 -Bituminous prime

C Asphalt Concrete:
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1. Aggregate shall  conform to GDOT Standard Specifications Construction of
Transportation Systems - Section 802 - Aggregates for Asphaltic Concrete. Asphalt binder
shall be paving asphalt, Grade AR-4000, and shall comply with GDOT Standard
Specifications Construction of Transportation Systems - Section 820 -Asphalt Cement.
Asphalt concrete mixing and proportioning shall comply with GDOT Standard
Specifications Construction of Transportation Systems - Section 820 -Asphalt Cement.

D Traffic Line Paint:
1. Traffic line paint shall be a white latex traffic paint 21209 by Glidden, Vin-L-Stripe

acrylic epoxy traffic paint W-801 by Dunn-Edwards, or equal.
E Seal Coat:

1.  The seal coat shall be slurry type with Grade SS1 asphaltic emulsion conforming
to ​GDOT Standard Specifications Construction of Transportation Systems - Section 820 -
Asphalt Cement​ .   

PART 3 - EXECUTION
3.1 GENERAL

A Construction shall conform to the details, dimensions and grades specified. Maximum
variations in finished grade of paving shall be plus or minus 0.05 feet.

3.2 AGGREGATE BASE PLACEMENT
A Subgrade:

1. Areas to be paved shall be graded and compacted in accordance with Section 31 23 00
Excavation and Fill .

2. Where specified, the subgrade shall be treated with lime in accordance with ​GDOT
Standard Specifications Construction of Transportation Systems - Section 225 - Soil-Lime
Construction​ utilizing 5 percent (dry weight) hydrated lime.

B Aggregate Base:
1. Placing of aggregate base shall comply with ​GDOT Standard Specifications Construction

of Transportation Systems - Section 815 - Graded Aggregate​. Relative compaction shall
be a minimum of 95 percent as determined using methods set forth in ASTM D1557.

3.3 ASPHALT CONCRETE PAVEMENT
A Asphalt Concrete:

1. Placement of asphalt concrete pavement shall comply with ​GDOT Standard Specifications
Construction of Transportation Systems - Section 400 - Hot Mix Asphaltic Concrete
Construction​. Berms shall be shaped and compacted with an extrusion machine.

B Tack Coat:
1. ​Tack coat​ shall be applied to all vertical surfaces of existing pavement; to curbs, gutters,

and construction joints against which asphalt concrete will be placed; to pavements to be
surfaced; and where specified at the approximate rate of 0.05 gallons per square yard.
Application shall comply with ​GDOT Standard Specifications Construction of
Transportation Systems - Section 413 - Bituminous Tack Coat​. Immediately prior to
placing asphalt concrete, additional ​tack coat​ shall be applied to areas where the ​tack coat​
has been damaged.

2. Immediately prior to construction of asphalt concrete berms, a continuous tack coat shall
be applied to the pavement surface. Application of the tack coat shall not cause a slip or
weakened plane between the two joined surfaces.
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C Traffic Line Painting:
1. Traffic lines shall be painted on pavement surfaces where specified. Surfaces are to be

free of contaminants that may interfere with adhesion. Thinning and coverage shall be as
recommended by the manufacturer, but coverage shall not exceed 400 square feet per
gallon. Traffic lines shall be of uniform width with the edges straight and even. Traffic
shall be restricted from the area until the paint has dried.

D Prime Coat:
1. Prime coat shall be applied to the aggregate base prior to placement of asphalt concrete

pavement at the approximate rate of 0.25 gallons per square yard. Application shall
comply with ​ GDOT Standard Specifications Construction of Transportation Systems -
Section 312 -Bituminous prime​ . Prior to placement of subsequent material, any excess
primer which has failed to penetrate the surface shall be blotted with clean sand.

E Seal Coat:
1. Immediately prior to applying the seal coat, surfaces shall be cleaned of all dirt and loose

materials. Following cleaning, surfaces shall be uniformly dampened with water at the
approximate rate of 0.15 gallons per square yard. The seal coat shall be applied at the
approximate rate of 0.12 gallons per square yard. Application shall comply with ​GDOT
Standard Specifications Construction of Transportation Systems - Section 820 -Asphalt
Cement​. 

END OF SECTION
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SECTION 32 13 13
CEMENT CONCRETE PAVING

PART 1 - GENERAL
1.1 SCOPE

A This work shall consist of furnishing and constructing a jointed Portland cement concrete
pavement, concrete base course or concrete shoulder, with or without reinforcement, as shown
on the plans or as directed by the Engineer.  The work also includes curbs, curb and gutter, and
integral curb and sidewalk.  This work shall be done in accordance with 2026 Georgia
Department of Transportation (GDOT) Standard Specifications for Construction, and as
specified in the Standards of the County, City, or Township having jurisdictional authority, as
well as the latest edition of Standard Specifications for Paving and Related Construction for
Newton County, Department of Public Works.  The types of concrete paving will be as
classified in the current GDOT Standard Specifications for Construction.

1.2 GENERAL
A Governing Standards

1. AASHTO (American Association of State Highway and Transportation Officials) M33 as
Revised – Standard Specification for Preformed Expansion Joint Filler for Concrete
(Bituminous Type).

2. AASHTO M213 as Revised – Standard Specification for Preformed Expansion Joint
Fillers for Concrete Paving and Structural Construction (Non-Extruding and Resilient
Bituminous Types).

3. AASHTO T26 as Revised – Standard Method of Test for Quality of Water to be Used in
Concrete.

4. AASHTO T96 as Revised – Standard Method of Test for Resistance to Degradation of
Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.

5. AASHTO T148 – Standard Method of Test for Measuring Length of Drilled Concrete
Cores

6. ACI (American Concrete Institute) 301 – Specifications for Structural Concrete.
7. ACI 304 – Guide for Measuring, Mixing, Transporting, and Placing Concrete.
8. ASTM (American Society for Testing and Methods) A1064 – Standard Specification for

Carbon-Steel Wire and Welded Wire Reinforcement, Plain and Deformed, for Concrete.
9. ASTM A615/A615M – Standard Specification for Deformed and Plain Carbon-Steel Bars

for Concrete Reinforcement.
10. ASTM C31/C31M – Standard Practice for Making and Curing Concrete Test Specimens

in the Field.
11. ASTM C33 – Standard Specification for Concrete Aggregates.
12. ATM C39/C39M – Standard Test Method for Compressive Strength of Cylindrical

Concrete Specimens.
13. ASTM C42/C42M – Standard Test Method for Obtaining and Testing Drilled Cores and

Sawed Beams of Concrete.
14. ASTM C94/C94M– Standard Specification for Ready-Mixed Concrete.
15. ASTM C136 – Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
16. ASTM C143/C143M – Standard Test Method for Slump of Hydraulic-Cement Concrete.
17. ASTM C150 – Standard Specification for Portland Cement.
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18. ASTM C172 – Standard Practice for Sampling Freshly Mixed Concrete.
19. ASTM C173 – Standard Test Method for Air Content of Freshly Mixed Concrete by the

Volumetric Method.
20. ASTM C174/C174M – Standard Test Method for Measuring Thickness of Concrete

Elements Using Drilled Concrete Cores.
21. ASTM C231 – Standard Test Method for Air Content of Freshly Mixed Concrete by the

Pressure Method.
22. ASTM C260 – Standard Specification for Air-Entraining Admixtures for Concrete.
23. ASTM C309– Standard Specification for Liquid Membrane-Forming Compounds for

Curing Concrete.
24. ASTM C494 – Standard Specification for Chemical Admixtures for Concrete.
25. ASTM C595 – Standard Specification for Blended Hydraulic Cements.
26. ASTM C666 – Standard Test Method for Resistance of Concrete to Rapid Freezing and

Thawing.
27. ASTM D98 – Standard Specification for Calcium Chloride.
28. ASTM D1751 – Standard Specification for Preformed Expansion Joint Filler for Concrete

Paving and Structural Construction (Non-Extruding and Resilient Bituminous Types).
29. ​ASTM D1752 – Standard Specification for Preformed Sponge Rubber Cork and Recycled

PVC Expansion Joint Fillers for Concrete Paving and Structural Construction.
30. ASTM E29 – Standard Practice for Using Significant Digits in Test Data to Determine

Conformance with Specifications.
1.3 REFERENCE STANDARDS

A ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement.

B ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens in the
Field.

C ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete.
D ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete.
E ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing

Concrete.
F ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete

Paving and Structural Construction (Nonextruding and Resilient Bituminous Types).
G ASTM D1752 - Standard Specification for Preformed Sponge Rubber, Cork, and Recycled

PVC Expansion Joint Fillers for Concrete Paving and Structural Construction.
1.4 QUALITY ASSURANCE

A Perform work in accordance with 2026 GDOT Standard Specifications for Construction and as
specified in the standards of the County, City, and Township having jurisdiction as well as the
Standard Specifications for Paving and Related Construction for Newton County, latest edition.

B Obtain cementitious materials from same source throughout.
C Testing

1. The Contractor-DO NOT USE!!! Use "Contractor's Spec Term" GT shall make cylinders
for compressive strength tests as well as slump tests for consistency and tests for air
content concurrently at the job site.  These tests shall be made for all exposed concrete
used in commercial driveways, building construction; concrete paving projects; repairs of
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public streets, sidewalks, curbs, and driveways; new curbs, sidewalks, and driveways;
and/or at such locations deemed necessary by the Engineer-DO NOT USE!!! Use Design
Professional's Spec Term GT for quality control of concrete placed on public property.

2. A minimum of one test for slump and one test for air content shall be taken for each 25
cubic yards (19.1 cu m), or portion thereof, of concrete placed.  Should test results so
dictate, the Engineer-DO NOT USE!!! Use Design Professional's Spec Term GT may
order additional testing to assure quality concrete.  Tests for entrained air and slump of
concrete may also be made by the Engineer-DO NOT USE!!! Use Design Professional's
Spec Term GT when concrete is being placed.

3. Air content tests shall be in accordance with ASTM C231 or ASTM C173.  The concrete,
when deposited in the forms for pavements or curbs, shall contain 6 percent (plus or minus
1 percent) of entrained air.

4. The consistency of concrete mixes will be determined by the slump cone test as specified
in the method of test for slump of Portland Cement Concrete ASTM C143.

5. The consistency of the concrete shall not exceed the limits listed below:
a. Concrete for street pavement including base course and curbs shall have a maximum

slump of 3 inches (7.6 cm).
b. Concrete for sidewalks and driveway paving shall have a maximum slump of 5 inches

(12.7 cm).
c. For any single batch, slump tests of individual samples taken at approximately the

one-quarter and the three-quarter points of the load shall differ by not more than 1
inch (2.5 cm).

6. Compression test specimens shall be prepared in accordance with ASTM C31 with 1 set
of 4 standard cylinders for each compressive-strength test, unless otherwise directed.
 Mold and store cylinders for laboratory-cured test specimens except when field-cured test
specimens are required.

7. Compressive-strength tests shall follow ASTM C39 with 1 set for each day’s pour
exceeding 5 cubic yards (3.82 cu m) plus additional sets for each 50 cubic yards (38.2 cu
m) more than the first 25 cubic yards (19.1 cu m) of each concrete class placed in any 1
day.  Test 1 specimen at 7 days, 2 specimens at 28 days, and hold 1 specimen in reserve
for later testing if required.

1.5 SUBMITTALS
A The following submittals shall be provided in accordance with Section 01 33 23:

1. A copy of this specification section, with addendum updates included, and all referenced
and applicable sections, with addendum updates included, with each paragraph check-
marked to indicate specification compliance or marked to indicate requested deviations
from specification requirements.  Check marks (√) shall denote full compliance with a
paragraph as a whole. If deviations from the specifications are indicated, and therefore
requested by the CONTRACTOR, each deviation shall be underlined and denoted by a
number in the margin to the right of the identified paragraph, referenced to a detailed
written explanation of the reasons for requesting the deviation.  The ENGINEER shall be
the final authority for determining acceptability of requested deviations.  The remaining
portions of the paragraph not underlined will signify compliance on the part of the
CONTRACTOR with the specifications.  Failure to include a copy of the marked-up
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specification sections, along with justification(s) for any requested deviations to the
specification requirements, with the submittal shall be sufficient cause for rejection of the
entire submittal with no further consideration.

B Mix Design
1. Submit certification that concrete mix conforms to specified MDOT mixes.  Submit three

copies of the mix design for approval for all non-MDOT concrete mixes.
C Product Data

1. Submit data on joint filler, admixtures, and curing compounds.
1.6 DELIVERY, STORAGE, AND HANDLING

A Concrete materials shall be so furnished, handled, and stored as to preclude inclusion of foreign
matter and permit easy access for inspection.  Storage facilities shall be sufficient and so
stocked and maintained as to assure concrete placement at the required rate without damaging
delays.  Handling methods and storage facilities shall be subject to the approval of the
Engineer-DO NOT USE!!! Use Design Professional's Spec Term GT.

B Cement shall be so handled and stored as to be protected from the weather, dampness, and
contamination.  Cement shall be used in the same relative order as received.  Cement salvaged
or reclaimed from cleaning sacks, leaking containers, or discarded sacks shall not be used.  Any
cement which, for any reason, has become partially set, contains lumps of caked cement, or is
in any way contaminated shall be rejected and shall be promptly removed from the site.

C Aggregates shall be so furnished, handled, and stored as to insure uniformity of the specified
grading at the time of batching, and that the moisture content will be reasonably constant for
each day’s run.  Aggregate requiring pre-washing shall not be used until the surplus water has
disappeared and the material has a uniform and acceptable water content.

D Fine and coarse aggregates, aggregates from different sources, and various classes of coarse
aggregates shall be separately stored.

PART 2 - PRODUCTS
2.1 MATERIALS

A General
1. Concrete shall be composed of a mixture of Portland cement, fine aggregate, coarse

aggregate, fly ash, admixtures when specified, and water.  The materials and methods
used shall produce a dense, homogenous impervious, durable, and workable concrete of
the highest quality and without defects of any kind.

2. The materials shall meet the requirements specified in the MDOT Standard Specifications
for Construction unless otherwise indicated on the drawings.

3. For instances where an MDOT mix is not specified, provide concrete as follows unless
indicated otherwise on the Drawings: Grade “A” concrete shall be used throughout the
work except that Grade “C” concrete may be used for backfills, unless stronger concrete is
called for on the plans.

4. Grade “A” concrete shall have a minimum compressive strength of 4,000 psi (27,579 kPa)
at 28 days and shall contain not less than 6 ½ sacks of cement per cubic yard (8 ½ sacks of
cement per cubic meter) of concrete.  Grade “C” concrete shall have not less than 3 sacks
of cement per cubic yard (4 sacks of cement per cubic meter) of concrete.

B Water
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1. Water used in concrete or mortar mixtures or for curing concrete shall be reasonably clean
and free of oil, salt, acid, alkali, sugar, vegetable, or other substances injurious to the
finished product.  Owner furnished potable water may be used without testing.

2. For water requiring testing, the tests will be conducted in accordance with AASHTO T26.
 Water from sources other than City tap water shall meet the following requirements:
a. Total solid matter, max

1) 0.03%
b. Organic matter, max

1) 0.05%
c. Alkalinity – Acidity

1) Natural to litmus
3. Water failing to meet these requirements may be approved for use if, when comparative

tests are made between the proposed water and distilled water, using an approved cement,
there is no indication of unsoundness, marked change in time of setting, or a reduction of
more than 10 percent in mortar compressive strength.

4. The water intake shall provide for the exclusion of silt, mud, grass, or other foreign
materials.

C Cement
1. Cement for pavement, base course, curbs, sidewalk, and shoulder, as called for on Plans or

as directed by the Engineer-DO NOT USE!!! Use Design Professional's Spec Term GT
shall be “Portland Cement” conforming to the respective requirements of the applicable
ASTM specifications listed below.  Cement of only one kind and type shall be used
throughout the work and it shall be a standard brand of a single producer, unless otherwise
specifically authorized by the Engineer-DO NOT USE!!! Use Design Professional's Spec
Term GT.
a. Portland Cement Types I, IA, III, and IIIA shall conform to ASTM C150.  The

requirements for Gillmore Setting Time Test and compressive strength through the 28
day test shall apply.

b. Portland Cement Types IS and IS-A Blast-Furnace Slag shall conform to ASTM
C595.

D Fine Aggregate (Sand)
1. Fine aggregate shall be natural sand consisting of fine granular material resulting from the

natural disintegration of rock or manufactured sand or a combination thereof.  The sand
shall consist of clean, sound, durable particles free from any adherent coating, clay lumps,
or other deleterious substances, and at the time of use shall be entirely free of frozen
material.  Fine aggregate shall conform to the requirements of the current MDOT Standard
Specifications for fine aggregates for Portland cement concrete, natural sand, Type 2NS.

E Coarse Aggregate
1. Coarse aggregate shall consist of gravel, stone or slag all of which shall conform to the

current MDOT Specifications for Type 6AA.  Coarse aggregate shall be used in all
concrete permanently exposed to the weather.

F Admixtures
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1. Admixtures include all materials other than water, aggregates, and Portland Cement that
are used in the making of concrete and that are added to the batch immediately before or
during the mixing.

2. Admixtures, other than Air-Entraining admixture conforming to the requirements of
ASTM C260, shall not be used in the concrete without the prior written approval of the
Engineer-DO NOT USE!!! Use Design Professional's Spec Term GT.

3. Admixtures that may be used with written approval of the Engineer-DO NOT USE!!! Use
Design Professional's Spec Term GT are Calcium Chloride per ASTM D8, Type 1 regular
flake and water reducing admixtures ASTM C494 Type A and Type D.

G Joint Materials
1. Filler for expansion joins shall be pre-molded bituminous, ASTM D1751. Filler for

contraction joints shall be bituminous joint filler, AASHTO M33. Filler for curb
expansion and contraction joints shall be pre-molded bituminous, ASTM D1751 or
AASHTO M213 Type III.

2. Poured joint filler shall be hot-poured rubber-type compound.
H Forms

1. Pavement and curb forms shall be straight and free from distortion, and of sufficient
strength to resist forces applied during the process of placing concrete against them.  The
forms shall be of an approved section, with a flat surface on top, and shall be of the full
depth of the pavement or curb.

2. Forms for radius corners shall be steel or thin board, accurately formed to true radius, and
held by bracing and stakes to maintain a true curve.

I Fill Materials
1. Earth materials excavated under this Contract, to be suitable for backfill behind the curb

or integral curb and sidewalk, the filling of low places in a strip 2 feet (61.0 cm) wide and
paralleling the constructed curb, and integral curb and sidewalk shall be a type that may be
thoroughly compacted by the method specified.  Such material, to be useable, shall be free
from rubbish or debris, vegetable matter, large stones, concrete fragments or other road
material, lumber, tree roots, or branches.  In general, select excavated material to be
suitable for backfill shall be restricted to sand or crumbly clay, unless indicated otherwise.

2.2 PROPORTIONING
A Design Mixture

1. The mixing proportions (approximately 1:2:3 mix) and water-cement ratio used shall be
such as to produce a dense, homogenous, workable, and durable concrete having a
minimum compressive strength of 4,000 psi (27,579 kPa) at 28 days, unless indicated
otherwise on the Drawings.

2. The concrete mix design to produce a concrete of the required minimum strength shall be
the sole responsibility of the Contractor, except that no less than 6 ½ sacks of cement per
cubic yard (8 ½ sacks of cement per cubic meter) shall be used and the mixing water shall
not be more than 5 ½ gallons (20.8 liters) per sack of cement, including the surface
moisture carried by the aggregates, both fine and coarse.  The maximum allowable slump
shall be that consistent with the proper placement of the mix, but in no case shall the water
content exceed that specified.  The Engineer-DO NOT USE!!! Use Design Professional's
Spec Term GT will check the Contractor-DO NOT USE!!! Use "Contractor's Spec Term"
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GT’s proposed concrete design mix.  Mixes which do not produce concrete of required
quality shall be adjusted, at the Contractor-DO NOT USE!!! Use "Contractor's Spec
Term" GT’s sole expense, until all the requirements of these specifications are complied
with.

3. The Grade of concrete to be used in the various parts of the work shall be as stipulated
below, unless otherwise called for on the Plans.
a. Grade “A” Use

1) Concrete Pavement
2) Curbs
3) Commercial Drives
4) Pavement Base
5) Residential Drives
6) Sidewalks

b. Grade “C” Use
1) Backfill where Called for on Plans
2) As Directed by the Engineer

4. Grade “A” concrete may be used in the place of Grade “C” concrete, without additional
cost to the Owner.

5. High-Early-Strength Concrete installation and mix design shall be subject to the approval
of the Engineer for each location shown on the Plans, or as directed by the Engineer-DO
NOT USE!!! Use Design Professional's Spec Term GT.

PART 3 - EXECUTION
3.1 INSPECTION

A Verify compacted subgrade or granular base as applicable is acceptable and ready to support
paving, curbs, curb and gutter, integral curb and sidewalk, and imposed loads.

B Verify gradients and elevations of subgrade or base are correct.
3.2 PREPARATION

A Prepare subgrade or base in accordance with the MDOT Standard Specifications for
Construction unless indicated otherwise on the drawings.  Replace unsuitable subgrade soils
with approved suitable materials.  Moisten base to minimize absorption of water from fresh
concrete.

B Coat surfaces of manhole, catch basin, and other metal frames and covers with oil to prevent
bond with concrete pavement.

C Notify Engineer-DO NOT USE!!! Use Design Professional's Spec Term GT a minimum of 24
hours prior to commencement of concreting operations.

D Forming
1. Place a secure forms to correct location, dimension, profile, and gradient.  Forms shall be

adequately staked and braced to resist the pressure of the concrete.  All forms shall be
thoroughly cleaned and oiled before concrete is placed against them.

2. Assemble formwork to permit easy stripping and dismantling without damaging concrete.
3. Place joint filler vertically in position, in straight lines.  Secure to formwork during

concrete placement.
3.3 INSTALLATION

A Batching, Mixing, and Transporting Concrete
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1. Ready-mixed concrete from an approved source shall be used unless on-the-site mixing is
authorized by the Engineer-DO NOT USE!!! Use Design Professional's Spec Term GT.
 The plan and transportation equipment and the methods used for producing and
delivering the ready-mixed concrete shall conform to the current ASTM Standard C94
except as otherwise modified or specified herein.

2. The plant and transportation equipment of the ready-mix concrete source shall be
available for assignment to this work and shall be of adequate size and sufficient capacity
to maintain a satisfactory job progress schedule.  Concrete materials shall be stocked in
such quantities as required to meet maximum demands.

3. A “Transit Mix Concrete Producer’s Certificate,” furnished by the City Engineering
Department, shall be used in lieu of the certification called for in ASTM C94.  Such
certificate, completely filled out and signed by an authorized agent of the producer, shall
accompany each truck load of ready-mix concrete and be presented to the Engineer-DO
NOT USE!!! Use Design Professional's Spec Term GT or Inspector prior to unloading at
the site as a condition for the use of concrete in the work.  The person signing shall be one
who has previously been officially designated by the producer as authorized agent and
whose signature is currently on file with the Engineer-DO NOT USE!!! Use Design
Professional's Spec Term GT for Owner - DO NOT USE!!! Use "Owner's Spec Term"
GT.

4. The Engineer-DO NOT USE!!! Use Design Professional's Spec Term GT’s determination
of “Failure to Meet Strength Requirements” of ASTM C94, shall be final and conclusive
upon the Contractor-DO NOT USE!!! Use "Contractor's Spec Term" GT.  Such
determination will be based on tests and other factual data deemed pertinent by the
Engineer-DO NOT USE!!! Use Design Professional's Spec Term GT.

5. On-the-site batching and mixing equipment and methods, when authorized, shall be such
that will produce concrete comparable in all respects to ready-mixed concrete meeting and
specified requirements.

B Erection
1. Curbs of all types shall not have reinforcing steel extend through transverse expansion and

contraction joints.
C Separate Type Curb Construction – Unreinforced and Reinforced Construction

1. The curbs shall be constructed in conformance with the types and details as specified on
the plans.  When steel reinforcement is called for on the plans, it shall be properly spaced
and held in the correct position during the placing of concrete by the use of devices or
methods meeting the approval of the Engineer-DO NOT USE!!! Use Design
Professional's Spec Term GT.

2. Splicing of steel reinforcement bars shall be accomplished by lapping and securely wiring
the bars together.  The bars shall be lapped at least 10 inches (25.4 cm), unless otherwise
shown on the Plans.

3. The concrete shall be spaded sufficiently to eliminate all voids and tamped to bring the
mortar to the surface.

4. Joints shall be constructed perpendicular to the surfaces of the structure and shall not vary
more than ¼ inch (6.4 mm) from their designated positions.
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5. Expansion joints in un-reinforced curb shall be 1 inch (2.54 cm) thickness, with curb size
pre-molded bituminous fiber filler, shall be placed through the curb at the end of the street
returns at 50 feet (15.2 m) intervals, or at such lesser distances when necessary to retain
the 50 food (15.2 m) interval between existing expansion joints remaining.

6. Expansion joints in reinforced curb shall be 1 inch (2.54 cm) thickness, with curb size pre-
molded bituminous fiber filler, shall be placed through the curb at the end of street returns
and in line with all expansion joints in the abutting pavement.

7. The curb shall be constructed in uniform sections of a length not longer than 10 feet (3.1
m) except when otherwise shown on the plans.  Provide separation joints at 10 food (3.1
m) intervals between expansion joints.  Separation joints shall be formed by a steel
template 1/8 inch (3.2 mm) in thickness, of a width equal to the required width of the curb,
and depth of at least 2 inches (5.1 cm) greater than the required depth of the curb, set
vertically within the forms and at right angles to the curb face.  Finding of separate type
curb shall be as specified for Reinforced Curb and Gutter.

D Reinforced Integral Curb and Gutter Construction
1. The reinforced integral curb and gutter shall conform to the cross-section shown on the

plans.  The reinforced integral curb and gutter shall be constructed to the grade shown on
the Drawings, unless otherwise directed by the Engineer-DO NOT USE!!! Use Design
Professional's Spec Term GT.  Integral curb shall be constructed monolithic with the
pavement slab.  The curb material shall be placed before the pavement has started its
initial set, and shall be of the same mix and be identical to the concrete in the pavement.

2. The curb and gutter forms shall be substantial and so placed and held as to be unyielding
during the placing, compaction, and curing of the concrete.

3. The concrete shall be carefully placed to avoid segregation and shall be sufficiently
spaded or vibrated to eliminate all voids and taped to bring the mortar to the surface.

4. The longitudinal bards called for on the plans shall be properly spaced and held in correct
position during the placing of concrete by use of bar chairs, hangers, or other devices
approved by the Engineer.  Longitudinal bars shall end 2 inches (5.1 cm) from each
expansion or contraction joint.

5. Splicing of steel reinforcement bars shall be accomplished by lapping and securely wiring
the bars together.  The bars shall be lapped at least 10 inches (25.4 cm).

6. Expansion joints of ½ inch (1.3 cm) thickness, with curb size pre-molded bituminous fiber
filler shall be placed through the curb at 60 foot (18.1 m) intervals, or at such lesser
distances when necessary to retain the 60 foot (18.1 m) intervals between existing
expansion joints remaining.

7. The bottom of the pre-molded filler shall be set 1 ½ inches (3.8 cm) below the bottom of
the pavement.  The joint shall be free from concrete and the end of the joint cleaned of
hardened concrete as soon as the forms are removed.

8. During installation, the joint shall be held in place by an approved installing device which
shall be securely staked.  The top edge of the filler shall be protected, while the concrete is
being placed, by a metal channel cap of at least 10 gage (3.5 mm) thickness material
having flanges not less than 1 ½ inches (3.8 cm) in depth.  The channel cap shall be
shaped to the contour of the pavement and shall extend over the filler from gutter line to
edge of pavement.  A pre-molded filler of the full depth, width, and cross-section of the
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curbs shall be placed at the channel cap end and shall make a positive separation between
curb and gutter sections.

9. Reinforced integral curb and gutter shall be constructed in uniform sections of a length not
longer than 20 feet (6.1 m).  Provide separation joints at 20 foot (6.1 m) intervals between
expansion joints shall be formed by a steel template, 1/8 inch (3.2 mm) thickness, of a
width equal to the required width of the curb and gutter and depth of at least 2 inches (5.1
cm) greater than the required depth of the curb, set vertically within the forms and at right
angles to the curb face.

10. The edges and back top edge of the curb and all transverse joints and planes of weakness
shall be rounded with an approved finishing tool having a radius of ¼ inch (6.4 mm).  The
face of the curb, at the top of all curb and at the bottom of the integral curb, shall be
rounded with approved finishing tools having the radii shown on the plans.  When the
concrete has set sufficiently to prevent slumping the face form shall be removed and the
exposed surfaces of the concrete curb or curb and gutter shall be finished smooth and even
by means of a moistened wood float, followed by a light brushing, using either a broom,
brush, or burlap.  The top of curb shall not vary more than 3/16 inch in 10 feet (4.7 mm in
3.1 m) when checked with a 10 foot (3.1 m) straightedge.  The balance of the exposed
surfaces shall not vary more than 3.8 inch (9.5 mm) from the alignment and typical cross-
section.

11. Water shall not be added to the concrete surface as an aside to finishing, except in isolated
instances where a delay in finishing has occurred and evaporation has caused a loss of
surface moisture.  Water added in these instances shall be minimal and then only when
approved by the Engineer-DO NOT USE!!! Use Design Professional's Spec Term GT.

12. Honeycombed areas and minor defects shall be filled with mortar, prior to applying
membrane curing compound.  Use mortar conforming to Type R-2 per the MDOT
Standard Specifications for Construction unless indicated otherwise on the drawings.

E Integral Curb and Sidewalk
1. Integral curb and sidewalk shall conform to the cross-section shown on the plans and shall

be constructed in a similar manner to curbs specified herein.  Sidewalk portion shall have
a broomed finish.

F Road Pavement Joints
1. All transverse joints in the concrete pavement shall extend entirely through the integral

curb.  The edges of the transverse joint in the curb shall be rounded with an approved
finishing tool having a radius of ¼ inch (6.4 mm).

2. Joints in the integral curb shall be sealed with Hot-Poured Rubber-Asphalt type compound
as specified in the MDOT Standard Specifications for Construction.

3. Transverse contraction joints per MDOT Road Standard Plan shall be placed at the
locations shown on the plans and elsewhere at maximum intervals of 25 feet (7.6 m)
between expansion joints.  The minimum distance between any load transfer joints shall
be 12.5 feet (3.8 m).

4. Expansion joints per MDOT Road Standard Plan, and expansion joints with load transfer
assemblies shall be placed at locations shown on the plans and at locations as follows:
a. At the “spring lines” of street returns.
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b. At the P.C. and P.T. of horizontal curves where the degree of curvature is 2 degrees
30 minutes or more.  These joints may be omitted during the period from September
15th to April 15th, as directed by the Engineer-DO NOT USE!!! Use Design
Professional's Spec Term GT.

c. Where necessary to relieve horizontal pressures at sharp vertical curves where shown
on the plans or as directed by the Engineer-DO NOT USE!!! Use Design
Professional's Spec Term GT.

d. During the period from September 15th to April 15th, expansion joints shall be
spaced at maximum intervals of 315 feet (96.0 m), this includes a full-width
expansion joint for any portion of multiple-lane pavement placed during this period.

e. End-of-pour-joints shall be placed at the location of full width pavement and the start
of non-reinforced temporary transition tapers as shown in MDOT Road Standard
Plan, or as directed by the Engineer-DO NOT USE!!! Use Design Professional's Spec
Term GT.

G Concrete Base Course Joints
1. All joints shall conform to the details and position shown on the plans, with the following

exceptions:
a. Joints in Unreinforced Concrete Base Course:

1) Sawed transverse contraction joints shall not be required.
b. Joints in Reinforced Concrete Base Course:

1) A load transfer unit shall not be required for transverse contraction joints.  The
pavement reinforcement shall be continuous through the joint.

c. Joint Filler:
1) Joints shall not be filled with poured joint filler.  Pre-molded joint filler shall be

placed with its top edge ½ inch (1.3 cm) below the pavement surface.
H Reinforcement

1. Pavement reinforcement shall be placed as specified in the MDOT Standard
Specifications for Construction, except that adjacent sheets or mats shall be lapped
approximately 1 foot (30.1 cm) and that pavement reinforcement shall stop 6 inches (15.2
cm) from all expansion or contraction joints.

2. On the outside of 13.5 foot (4.1 m) lanes, pavement reinforcement for a 12 foot (3.7 m)
lane shall be used with no reinforcement for the outside 1.5 feet (45.7 cm) of pavement
and curb.

3. Tie-bars shall be epoxy-coated.  Damaged areas shall be repaired before placing concrete.
 Bent tie-bars shall be inspected after straightening, and any damaged epoxy coatings shall
be repaired before embedment in concrete.

4. Expansion-anchored lane-ties shall be of the size and spacing shown on plans.  They shall
be either the self-drilling flush type, pre-drilled flush type, or the pre-drilled torque type.
 Expansion-anchored lane-ties shall replace broken bent lane tie-bars in longitudinal
bulkhead joints at the Contractor’s expense.

5. Load transfer assemblies used in 13.5 foot (4.1 m) lane widths shall be 11.5 feet (3.5 m)
long.  They shall be placed in the inside 12 feet (3.6 m) of the outside curb lane.

I Placement
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1. The concrete shall be distributed or spread as soon as placed.  The concrete shall be
deposited on the subgrade in such a manner as to require as little re-handling as possible.
 Any additional spreading required shall be done by means of shovels.  The method and
manner of placing shall be such as to avoid segregation and separation of the materials.
 The concrete shall be distributed to such depth and sufficiently above grade so that when
consolidated and finished, the surface shall conform to the required finished grade.  The
concrete along the faces of the forms and adjacent to joints shall be consolidated and
compacted to fill all voids and insure a dense smooth surface.

2. The depositing and spreading of the concrete shall be continuous, as far as possible,
between transverse joints.  In the case of a temporary shutdown, the concrete at the
unfinished end of the slab shall be covered with wet burlap.  In the event of an
unavoidable interruption of the work continuing more than ½ hour, a construction joint
shall be placed provided the section is 10 feet (3.1 m) or more in length between joints.
 Sections less than 10 feet (3.1 m) in length shall not be permitted, and if constructed shall
be removed.

3. The entire area of the pavement shall be so consolidated as to ensure a minimum of voids.
 The concrete shall be struck off with a screed to the cross-section and thickness shown on
the plans.  The screed shall be set on side forms and upon a temporary center form or
guide.

4. In all cases the minimum thickness of the pavement shall be the thickness shown on the
plans.

5. Cement mortar gathered from the surface of the concrete already placed shall not be used
for filling boot tracks or stony areas.  Such areas shall be dug out, refilled with concrete,
and worked smooth.

6. After striking off, the surface shall be finished to a gritty texture by means of a wooden
float.  If a metal float is used for final finishing, no more than two passes may be made
over the surface.

J Texturing of Concrete Pavement
1. Texturing of Concrete pavement shall be in accordance with the MDOT Standard

Specifications for Construction, except as follows:
a. As soon as the concrete has set sufficiently to maintain a texture, the concrete surface

shall be dragged longitudinally with a stiff fiber artificial grass carpet.
b. Under unusual conditions, the following texturing method may be utilized, if

approved by the Engineer-DO NOT USE!!! Use Design Professional's Spec Term
GT:
1) As soon as all excess moisture has disappeared and while it is still possible to

produce a uniform surface of gritty texture, the pavement surface shall be
dragged longitudinally using a Monsanto Astroturf Mat, or approved equal, to a
degree of texturing as directed by the Engineer-DO NOT USE!!! Use Design
Professional's Spec Term GT.  The astroturf mat shall be suspended from a
movable bridge and shall be in full longitudinal contact with the pavement
surface for a minimum distance of 3 feet (91.4 cm).  This method of texturing
shall apply to concrete pavement only, not to concrete base course.
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2) The texturing mat shall be kept free from accumulations of concrete mortar by
removing the mat from the movable bridge and flushing the mat with water, or
by other means approved by the Engineer-DO NOT USE!!! Use Design
Professional's Spec Term GT.  The texturing mat shall be replaced when the
mortar accumulations harden and cannot be removed.

K Sawing Joints
1. Joints shall be sawed in accordance with the details shown on the plans and in accordance

with the current MDOT Standard Specifications for Construction.
L Texturing (Finishing)

1. When the water sheen has practically disappeared, the pavement surface shall be textured
(finished) by use of an approved broom or brush.  The texturing operations shall produce
uniform corrugations approximately 1/16 inch (1.6 mm) in depth and approximately at
right angles to the centerline of the pavement.  Texturing shall be completed before the
concrete is in such condition that the surface will be torn or unduly roughened by the
operations.  The finished surface shall be free from rough or porous areas, irregularities
and depressions resulting from texturing operations and shall meet the approval of the
Engineer-DO NOT USE!!! Use Design Professional's Spec Term GT.  Brooms or brushes
for texturing the pavement surface shall be of such material and design that they will be
capable of producing uniform corrugations of the specified depth.

2. Final surface finishing of concrete base courses shall be as specified above except the
pavement shall be rough broom finished.

M Form Removal
1. Pavement forms shall not be removed from freshly placed concrete until it has set for at

least 24 hours.  After the form pins have been removed, the forms shall be carefully
removed so that no damage will be done to the edge of the pavement.

2. After the forms have been removed, the ends of all concrete joints shall be cleaned and all
honeycombed areas pointed.  Such honeycombed areas shall be covered with wetted
burlap until the pointing has been completed, after which the area shall be cured as
specified below.

N Patching of Transverse and Longitudinal Joints
1. The patching of transverse and longitudinal joints shall conform to the specific

requirements of the MDOT Standard Specifications for Construction on concrete
pavement and construction.

O Protection
1. Fresh concrete pavement and integral curb shall be protected from rain and freezing, and

the Contractor shall make this possible by keeping available sufficient covering material.
 The exposed surface of the concrete shall be protected from premature drying for a period
of seven days after pouring.

2. Sufficient barricades and lights shall be provided to prevent traffic upon the concrete
pavement for seven (7) days or for three (3) days if high-early strength concrete was used,
unless such interval shall be modified when deemed necessary by the Engineer-DO NOT
USE!!! Use Design Professional's Spec Term GT.

P Curing
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1. After finishing operations have been completed and immediately after the free water has
left the surface, the surface of the slab shall be completely coated and sealed with a
uniform layer of membrane curing compound in accordance with the current MDOT
Standard Specifications for Construction and as specified herein.  The compound shall be
thoroughly stirred to a uniform consistency in the drum just prior to transfer of the
compound to the membrane spraying equipment.  Curing compound shall not be thinned.

2. The curing compound shall be applied at a minimum rate of 1 gallon per 200 square feet
(1 liter per 4.9 square meters) of surface.  For miscellaneous concrete pavement over one
lane in width, where a manually operated pressure-type sprayer is used, the compound
shall be applied from a foot bridge.  If rain falls on the newly coated pavement before the
film has dried sufficiently to resist damage, or if the film is damaged in any other way, the
Contractor-DO NOT USE!!! Use "Contractor's Spec Term" GT will be required to apply a
new coat of material to the affected areas equal in curing value to that specified for the
original coat.

3. Curing of concrete base courses shall be ass specified above except that transparent
membrane curing compound shall be used.

4. All traffic, either foot or otherwise, will be considered as injurious to the film of the
applied compound.  A minimum of foot traffic will be permitted on the dried film as
necessary to properly carry on the work, such as sawing joints, provided any damage to
the film is immediately repaired by another application of compound.  If fixed-forms are
removed during the curing period, the entire area of the sides of the slab shall be coated
with curing compound immediately after removal of the forms.  Approved hand-spray
equipment will be permitted for the application of the curing compound on the sides of the
slab and for repairing damaged areas.

5. Failure to provide proper curing will be considered as sufficient cause for immediate
suspension of the concreting operations.

6. When approved by the Engineer-DO NOT USE!!! Use Design Professional's Spec Term
GT, curing compound may be omitted when cold-weather protection is used during the
curing period.

Q Cold-Weather Protection
1. No concrete shall be placed after November 1, and prior to May 1, without specific

written authorization of the Engineer-DO NOT USE!!! Use Design Professional's Spec
Term GT.  Without exception, all costs associated with placing concrete in cold weather
shall be the responsibility of the Contractor-DO NOT USE!!! Use "Contractor's Spec
Term" GT.

2. If the authorization is given to place concrete during this period and the use of high-early
strength concrete was not originally specified, the Engineer-DO NOT USE!!! Use Design
Professional's Spec Term GT may require the use of high-early strength concrete at no
extra cost.  In any case, concrete shall be adequately protected when necessary from cold
weather and freezing and precaution s taken to prevent any damage to the concrete from
low temperatures.

3. Frozen concrete or concrete otherwise damaged from cold weather shall be removed and
replaced with sound concrete at the Contractor-DO NOT USE!!! Use "Contractor's Spec
Term" GT’s expense.  When low air temperatures are probably, a plan and method for



NCWSA Office Addition - 100% Design
Wendel Project No. 616202

CEMENT CONCRETE PAVING  32 13 13 - 15 

protecting the concrete during its early stages shall be adopted, subject to the approval of
the Engineer-DO NOT USE!!! Use Design Professional's Spec Term GT and in
conformity with the limiting requirements herein.  Only such methods shall be used that
will maintain reasonably uniform temperatures and provide proper moisture conditions for
curing.  All required materials, special equipment and facilities needed to provide the
adequate provisions shall be readily available before the low temperature actually occurs.

4. The subgrade shall not be frozen when pouring concrete.  When necessary to excavate
below subgrade to remove frozen material, the excavated space below the subgrade shall
be refilled with unfrozen crushed stone, gravel or sand, but not with clay or loam.  If such
suitable materials are not available for backfill, then concrete shall be used for the full
depth of the excavation.

5. Whenever it is anticipated that the air temperature at the point of concrete placement is
likely to be 40 degrees F (4.4 degrees C) or lower during the 24-hour period following the
pouring, or below 30 degrees F(-1.1 degrees C) during the succeeding seven days,
protective measures shall be taken.

6. At times when prevailing air temperatures will produce concrete of less than 65 degrees F
(18.3 degrees C), mixing water shall be heated.  Concrete materials entering the mixture
shall be free of lumps, frost, snow, or ice.  When necessary, the concrete materials shall
also be heated so as to produce a concrete having a temperature of not less than 65 degrees
F (18.3 degrees C), not more than 90 degrees F (32.2 degrees C) and as near 70 degrees F
(21.1 degrees C) as possible at the time of pouring.  The heating of the materials shall be
done in a manner and by such methods as will keep the materials clean and free from
injurious substances.  The heating of the mixing water and aggregates shall be controlled
so that there will be no large differences in temperature form batch to batch.  The
maximum temperature for the heated water and fine aggregate shall not exceed 150
degrees F (65.6 degrees C), and that of the heated coarse aggregate shall not exceed 100
degrees F (37.8 degrees C).  Salt or other chemicals shall not be added to prevent freezing.

7. Calcium chloride shall be added to concrete mixture to accelerate the hardening of the
concrete under conditions stipulated below.  The calcium chloride shall be added to the
concrete mixture only in solution in water and not in dry flake form.  The maximum
amount of calcium chloride that may be added is 2 percent of the weight of the cement in
the batch, or slightly less than 2 pounds (0.9 kilograms) per standard sack of cement.

8. The solution shall be made up on the basis of 4 pounds of flake calcium chloride in 1
gallon (0.48 kilograms in 1 liter) of hot water.  The solution shall be considered as part of
the total allowed concrete mixing water, unless authorized by the Engineer-DO NOT
USE!!! Use Design Professional's Spec Term GT.  Thus, if a 1 percent calcium chloride
mix is needed, 1 quart (0.95 liters) of the solution is added per bag of cement.  If a 2
percent calcium chloride is needed, then 2 quarts (1.9 liters) of solution is added per bag
of cement.

9. Concrete which will be deposited when the predicted air temperature is in a range listed
below, shall be prepared in accordance with the provision stipulated for the applicable
range.
a. 40 degrees to 30 degrees F (4.4 degrees C to -1 degrees C):

1) 1 percent calcium chloride added to concrete mix.
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b. 28 degrees F (-2.2 degrees C) and rising:
1) 1 percent calcium chloride added to concrete mix and heated mixing water used.

c. 35 degrees F (1.7 degrees C) and rising:
1) Either or both of above requirements may be omitted.

d. 40 degrees F (4.4 degrees C) or lower before dark:
1) 1 percent calcium chloride added to concrete mix for concrete that will be

poured after 1:00 p.m., to accelerate setting to allow completion of finishing
operations and covering within daylight hours.

10. Concrete when being placed shall have a temperature within the range specified.  Forms
shall be free of ice, snow and frost at the time of pouring concrete and the subgrade shall
not be frozen.  The poured concrete shall be protected to provide for a minimum of 3 Days
with a minimum temperature of 55 degrees F.  If concrete is “high early” concrete, 2 days
will be permitted. Additionally, the maximum allowable rate of cooling once temperature
protection is removed is 1) Maximum of 5 degrees F in any one hour and 2) Maximum
allowable drop of 50 degrees F in first 24 hours.

11. Marsh hay or straw shall be used for a protective covering unless another equally effective
means is approved by the Engineer-DO NOT USE!!! Use Design Professional's Spec
Term GT.  Where necessary to maintain the required minimum temperatures, the hay or
straw shall be covered with tarpaulins, or other approved materials, securely weighted
against displacement by wind.

12. A high-low thermometer shall be furnished and installed as directed by the Engineer-DO
NOT USE!!! Use Design Professional's Spec Term GT to record the maximum and
minimum temperature of the concrete.  Periodic inspections shall be made to assure the
protective covering is properly maintained in place.  Any concrete damaged by freezing or
overheating shall be removed and replaced with sound concrete at the Contractor-DO
NOT USE!!! Use "Contractor's Spec Term" GT’s expense.

R Backfilling
1. After the concrete has gained sufficient strength, the remaining excavated areas shall be

backfilled with approved material, compacted thoroughly, and left in a neat condition.
 Provide suitable backfill as specified herein if excavated material is insufficient in
quantity or unsuitable for backfill.

2. Compaction shall be to at least 95 percent of the maximum unit weight.
S Cleaning

1. Any concrete spilled on the pavement or structures shall be removed and the pavement or
structures thoroughly cleaned before the concrete sets.  Spilled concrete shall not be
washed into sewers or drains.  The site of the work shall be restored to a neat and clean
appearance, including the removal of excess earth, material, forms, and equipment.

3.4 FIELD QUALITY CONTROL
A Before final acceptance of the pavement, cores will be taken from the pavement after placement

to determine the compressive strength at 28 days, the thickness of the pavement, and the depth
of pavement reinforcement below the pavement surface.  The Contractor-DO NOT USE!!! Use
"Contractor's Spec Term" GT shall be required to hire a testing laboratory, to perform testing of
the installed concrete pavement.
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B The frequency of coring will be based on pavement units.  The width of a unit is a lane.  The
width of each lane is determined by mandatory and/or optional joints indicated on the cross
sections shown on the plans, except that thickened edges of lanes will not be included in the
lane widths.  The length of a unit will be 250 linear feet (76.2 linear meters) or any fraction
thereof.

C Coring the Pavement
1. An initial 6 inch (15.2 cm) core shall be taken from each prescribed unit through the entire

thickness of the pavement at such times and locations as directed by the Engineer-DO
NOT USE!!! Use Design Professional's Spec Term GT.  The cores shall be drilled and
handled in accordance with ASTM C42.

D Measuring and Testing the Core
1. Each core shall be measured for thickness of concrete and depth of steel reinforcement

and tested for compressive strength at 28 days after placement.
2. The measurement for length of core, depth of reinforcement, and the averaging of

measurements when more than one core is taken from a unit, will be reported to the
nearest 0.1 inch (3 mm) in accordance with the Rounding-Off Method of ASTM E29.

E Measurement for Thickness of Pavement
1. The length of a core for determining pavement thickness shall be determined by average

measurements of the core in accordance with AASHTO T148.
2. When averaging core lengths, measurements which are in excess of specified pavement

thickness by more than 0.2 inches (5.1 mm) will be considered as the specified thickness
plus 0.2 inches (5.1 mm).

F Measurement for Depth of Reinforcement
1. Measurements for depth of reinforcement will be made from the top surface of the core to

the top of the longitudinal bar or wire.  If a core does not include a section of pavement
reinforcement, an additional core will be taken not less than 10 feet (3.1 m) nor more than
10 feet (3.1 m) ahead of the core.  This additional core will be used for the determination
of the depth of pavement reinforcement and not for the measurement of pavement
thickness.

G Determination of Compressive Strength
1. The compressive strength at 28 days after placing shall be determined according to ASTM

C42.  The core shall be classified in accordance with the results of the measurement for
concrete thickness, the depth of steel and the compressive strength in accordance with the
ranges indicated in Tables 1, and 2.

2. The Engineer-DO NOT USE!!! Use Design Professional's Spec Term GT shall be
furnished with a certified report of such measurements and tests.  After making such
measurements and tests, the cores shall be delivered to the Engineer-DO NOT USE!!! Use
Design Professional's Spec Term GT for further checking and tests.
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a. When a core length measures 1/10 inch (3 mm) or more over the plan thickness, the
maximum depth range will be increased by ½ of the excess core length over the plan
thickness. For each core, the increase will be rounded off to the nearest 1 mm in
accordance with rounding-off method of ASTM E29 and then added to the range
shown.

H Additional Coring Requirements for Pavement Deficiencies
1. When the initial core from a pavement unit is classified as Type AW, no additional cores

will be taken from that pavement unit.
2. When the initial core from a pavement unit is classified as other than Type AW, additional

cores will be taken.  The additional cores will be measured only for the defect that
required the taking of the additional cores.  Additional coring requirements for the various
core types will be as follows:
a. When core measurements indicate the core to be one of Types AX, AY, BW, BX, and

BY, two additional cores will be taken within the pavement unit.  When the coring is
being done on a linear foot (meter) basis, one additional core will be taken not less
than 10 feet (3.1 m) nor more than 300 feet (91.4 m) in each direction from the initial
core.
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SECTION 32 92 19.13
TOP SOILING, SEEDING AND SODDING

PART 1 GENERAL
1.1 SCOPE

A The work covered by this Section consists of furnishing all labor, equipment and material
required to place topsoil, seed, commercial fertilizer, agricultural limestone and mulch material,
including seedbed preparation, harrowing, compacting and other placement operations on
graded earthen areas as described herein.

B Seeding operations shall be conducted on all newly graded earthen areas not covered by
structures, pavement or sidewalks; all cleared or grubbed areas which are to remain as finish
grade surfaces; and on all existing turf areas which are disturbed by construction operations and
which are to remain as finish grade surfaces. Areas disturbed by borrow activities shall also be
seeded according to these Specifications.

C The Work shall also include temporary seeding operations to stabilize earthen surfaces during
construction or inclement weather and to minimize stream siltation and erosion.

1.2 SUBMITTALS
A Submittals shall be made in accordance with the requirements of the Contract, and Section 01

33 00 Submittals. In addition, the following information shall be submitted to the ​Owner ​ for the
Project record:
1. Prior to seeding operations, labels or certified laboratory reports from an accredited

commercial seed laboratory or a state seed laboratory showing the analysis and
germination of the seed to be furnished. Acceptance of the seed test reports shall not
relieve the Contractor of any responsibility or liability for furnishing seed meeting the
requirements of this Section.

2. Prior to topsoil operations, the Contractor shall obtain representative samples and furnish
soil test certificates including textural, pH, and organic ignition analysis from a certified
testing laboratory.

PART 2 PRODUCTS
2.1 ACCEPTABLE MANUFACTURERS

A Wood cellulose fiber mulch shall be manufactured by Weyerhauser Company or Conway
Corporation or equal.

2.2 MATERIALS AND CONSTRUCTION
A Topsoil

1. Utilizing stockpiles or borrow areas on site, the Contractor shall place a minimum of 6-
inches of topsoil over all graded earthen areas and over any other areas to be seeded.

2. Topsoil shall be a friable loam containing a large amount of humus and shall be original
surface soil of good, rich, uniform quality, free from any material such as hard clods, stiff
clay, hardpan, partially disintegrated stone, pebbles larger than 1/2-inch in diameter, lime,
cement, bricks, ashes, cinders, slag, concrete, bitumen or its residue, boards, sticks, chips
or other undesirable material harmful or unnecessary to plant growth. Topsoil shall be
reasonably free from perennial weeds and shall not contain objectionable plant material,
toxic amounts of either acid or alkaline elements or vegetable debris undesirable or
harmful to plant life.
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3. Topsoil shall be natural topsoil without admixture of subsoil material, and shall be
classifiable as loam, silt loam, clay loam, sandy loam or a combination thereof. The pH
shall range from 5.5 to 7.0. Topsoil shall contain not less than 5 percent nor more than 20
percent, by weight, or organic matter as determined by loss on ignition of oven dried
samples to 65 Degrees C.

B Seed
1. Seed shall be hulled common Bermuda (Cynodon Dactylon) guaranteed by the dealer to

be 98% minimum purity and 90% minimum germination and certified free of giant strain
Bermuda.

2. Seed shall be delivered in new bags or bags that are sound and labeled in accordance with
the U.S. Department of Agriculture Federal Seed Act.

3. All seed shall be from the last crop available at time of purchase and shall not be moldy,
wet or otherwise damaged in transit or storage.

4. Seed shall bear the growers analysis testing to 98 percent for purity and 90 percent for
germination. At the discretion of the ​Owner ​, samples of seed may be taken for check
against the grower’s analysis.

5. Species, rate of seeding, fertilization and other requirements are shown in Table 1 at the
end of this Section.

C Fertilizer and Liming Materials
1. Fertilizer and liming materials shall comply with applicable State of Georgia, local and

federal laws concerned with their production and use.
2. Commercial fertilizer shall be a ready mixed material and shall be equivalent to the grade

or grades specified in Table 02933-1. Container bags shall have the name and address of
the manufacturer, the brand name, net weight and chemical composition.

3. Agricultural limestone shall be a pulverized limestone having a calcium carbonate content
of not less than 85 percent by weight.

4. Fertilizer shall be a complete fertilizer, the content of which shall meet the following
minimum requirements: 10% nitrogen, 10% phosphoric acid, 10% potash, available
materials. Fertilizer shall be uniform in composition, dry and free flowing, and shall be
delivered to the site in original unopened containers bearing the manufacturer's statement
of guarantee.

5. Ammonium Nitrate shall be a standard brand and shall be delivered to the site in original
unopened containers. It shall contain not less than 33-1/3% Nitrogen.

D Mulch Material
1. All mulch materials shall be air dried and reasonably free of noxious weeds and weed

seeds or other materials detrimental to plant growth.
2. Mulch shall be composed of wood cellulose fiber, straw or stalks, as specified herein.

Mulch shall be suitable for spreading with standard mulch blowing equipment.
3. Straw mulch shall be partially decomposed stalks of wheat, rye, or oats.
4. Stalks shall be the partially decomposed, shredded residue of corn, cane, or sorghum.

E Mulch Binder
1. Mulch on slopes exceeding 3 to 1 ratio shall be held in place by the use of a mulch binder.

The mulch binder shall be non-toxic to plant life.
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2. Emulsified asphalt binder shall be Grade SS-1, ASTM D977. Cutback asphalt binder shall
be Grade RC 70 or RC 250.

F Inoculants for Legumes: All leguminous seed shall be inoculated prior to seeding with a
standard culture of nitrogen fixing bacteria that is adapted to the particular seed involved.

G Water: Water shall be clean, clear water free from any objectionable or harmful chemical
qualities or organisms and shall be furnished by the Contractor.

H Sod
1. Sod shall be living, growing sod of Bermuda hybrids "Tifway 419" or Tifgreen 328". This

includes sod which is dormant during the cold or dry season and capable of renewing
growth after the dormant period. All sod shall be obtained from qualified, established
sources. The presence of weeds or other noxious growth or any other foreign material
which may be detrimental to the proposed planting will be cause of rejection. At least 85%
of the plants in the sod shall be composed of the designated variety of Bermuda grass.

2. The sod will be subject to inspection by ​Owner ​ while it is being planted and any material
which has been permitted to dry out excessively or exposed to extreme heat, or which is
not viable, will be rejected.

3. In the harvesting of the sod, grass more than 3-inches tall shall be mowed to a height of 3-
inches, raked and removed before sod cutting begins. The sod shall be cut into square or
rectangular sections which may vary in length, but which shall be of uniform width and
thickness, and shall have at least ½-inch of soil adhering firmly to the roots. Care shall be
exercised at all times to retain the soil on the roots of the sod during the process of cutting,
transporting and planting. Sod shall be transplanted within 24 hours from the time it is
harvested. All sod stored shall be kept moist, shall be protected from exposure to the air
and sun and from freezing, and shall not be stored for more than 10 days. Sod shall be cut
and moved only when the soil moisture conditions are such that favorable results can be
expected.

PART 3 EXECUTION
3.1 SECURING AND PLACING TOPSOIL

A Topsoil shall be secured from areas from which topsoil has not been previously removed, either
by erosion or mechanical methods.

B The area or areas from which topsoil is secured shall possess such uniformity of soil depth,
color, texture, drainage and other characteristics as to offer assurance that, when removed the
product will be homogeneous in nature and will conform to the requirements of these
Specifications.

C All areas from which topsoil is to be secured, shall be cleaned of all sticks, boards, stones, lime,
cement, ashes, cinders, slag, concrete, bitumen or its residue and any other refuse which will
hinder or prevent growth.

D In securing topsoil from a designated pit, or elsewhere, should strata or seams of material occur
which do not come under the requirements for topsoil, such material shall be removed from the
topsoil or if the material cannot be removed the pit shall be abandoned.

E Before placing or depositing topsoil upon any areas, all improvement within the area shall be
completed.

F The areas in which topsoil is to be placed or incorporated shall be prepared before securing
topsoil for use.
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3.2 SEEDBED PREPARATION
A Before liming, fertilizing and seeding, the topsoil surfaces shall be trimmed and worked to true

line from unsightly variation, bumps, ridges and depressions and all detrimental material, roots
and stones larger than 3-inches in any dimension shall be removed from the soil.

B Not earlier than 24 hours before the seed is to be sown, the soil surface to be seeded shall be
thoroughly cultivated to a depth of not less than 2-inches with a weighted disc, tiller,
pulvimixer or other equipment, until the surface is smooth and in a condition ready to accept
seed.

C If the prepared surface becomes eroded as a result of rain or for any other reason, or becomes
crusted before the seed is sown, the surface shall again be cultivated for seeding.

D Ground preparation operations shall be performed only when the ground is in a tillable and
workable condition.

3.3 FERTILIZATION AND LIMING
A Following seedbed preparation, fertilizer shall be applied to all areas to be seeded so as to

achieve the application rates shown in Table 02933-1 at the end of this Section.
B Fertilizer shall be spread evenly over the seedbed and shall be lightly harrowed, raked, or

otherwise incorporated into the soil for a depth of 1/2-inch.
C Fertilizer need not be incorporated in the soil as specified above when mixed with seed in water

and applied with power sprayer equipment. The seed shall not remain in water containing
fertilizer for more than 30 minutes when a hydraulic seeder is used.

D Agricultural limestone shall be thoroughly mixed into the soil according to the rates in Table
02933-1. The specified rate of application of limestone may be reduced if pH tests indicate this
to be desirable. It is the responsibility of the ​Contractor​ to obtain such tests to determine any
adjustment in rates.

E It is the responsibility of the Contractor to make one application of a maintenance fertilizer
according to the recommendations listed in Table 02933-1.

F Spread 20 lbs. per 1,000 sq. ft. of 10-10-10 fertilizer into top 3-inches, hand rake and smooth.
The surface shall be brought to finish grade requirements, allowance being made for settlement.
Finish grades shall be smooth and free from hollows or other inequalities.

G Three weeks after construction of lawns add ammonium nitrate at the rate of 5 lbs. per 1000 sq.
ft. of lawn area, and thoroughly water in.

3.4 SEEDING
A Seed of the specified group shall be sown as soon as preparation of the seedbed has been

completed. No seed shall be sown during high winds, nor until the surface is suitable for
working and is in a proper condition. Seeding shall be performed during the dates shown in
Table 02933-1. Seed mixtures may be sown together provided they are kept in a thoroughly
mixed condition during the seeding operation.

B Seed shall be uniformly sown by mechanical method suitable for the slope and size of the areas
to be seeded, preferably with a broadcast type seeder, windmill hand seeder or mechanical
power drawn seed drills. Hydro-seeding and hydro-mulching may be used on steep
embankments, provided full coverage is obtained. Care shall be taken to adjust the seeder for
seedings at the proper rate before seeding operations are started and to maintain their
adjustment during seeding. Seed in hoppers shall be agitated to prevent segregation of the
various seeds in a seeding mixture.
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C Immediately after sowing, the seeds shall be covered and compacted to a depth of 1/8 to 3/8-
inch by a cultipacker or suitable roller.

D Leguminous seeds shall be inoculated prior to seeding with a compatible nitrogen-fixing
inoculant in accordance with the manufacturer's mixing instructions.

E Italian rye grass (Lolium Multiflorum) shall be evenly seeded with a mechanical spreader at the
rate of 5 lbs. per 1000 sq. ft. of area, lightly rake, suitably compact and thoroughly water.
Before planting the permanent lawn, the rye shall be thoroughly scarified in a manner to
incorporate it into the top three inches of the ground.

F The planting of Bermuda grass shall be done only within the season extending from April 15 to
August 1.

3.5 MULCHING
A All seeded areas shall be uniformly mulched in a continuous blanket immediately after seeding.

The mulch shall be applied so as to permit some sunlight to penetrate and the air to circulate
and at the same time shade the ground, reduce erosion and conserve soil moisture.
Approximately 25 percent of the ground shall be visible through the mulch blanket.

B One of the following mulches shall be spread evenly over the seeded areas at the following
application rates:

Wood Cellulose Fiber 1,400 pounds/acre
Straw 4,000 pounds/acre
Stalks 4,000 pounds/acre

C These rates may be adjusted at no additional cost to the ​Owner ​, depending on the texture and
condition of the mulch material and the characteristics of the seeded area.

D The Contractor shall cover structures, poles, fence and appurtenances if the mulch binder is
applied in such a way that it would come in contact with or discolor the structures.

E Mulch and binder shall be applied by suitable blowing equipment at closely controlled
application rates using standard industry practice.

3.6 WATERING
A The Contractor shall be responsible for maintaining the proper moisture content of the soil to

ensure adequate plant growth until a satisfactory stand is obtained. If necessary, watering shall
be performed to maintain adequate water content in the soil.

B Watering shall be accomplished by hoses, tank truck or sprinklers in such a way to prevent
erosion, excessive runoff and overwatered spots.

3.7 MAINTENANCE
A Upon completion of seeding operations, the Contractor shall clear the area of all equipment,

debris and excess material and the premises shall be left in a neat and orderly condition.
B The Contractor shall maintain all seeded areas without additional payment until final

acceptance of the work by the ​Owner ​, and any regrading, refertilizing, reliming, reseeding or
remulching shall be done at the Contractor 's own expense. Seeding work shall be repeated on
defective areas until a satisfactory uniform stand is accomplished. Damage resulting from
erosion, gulleys, washouts or other causes shall be repaired by filling with topsoil, compacting
and repeating the seeding work at the Contractor's expense.

C Contractors’ warranty of one (1) year shall also cover a fully rooted stand of grass.
TABLE 1 SEEDING REQUIREMENTS
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Area Sowing Season Species Seed
Rates per 1,000 Square Feet
Fertilizer LimestoneMaintenance**

Flat to rolling
terrain with
slopes less than
3:1

3/1 to 4/15

Rebel II

Turf-Type Tall
Fescue

6-8
lbs.

30 lbs.

6-12-12
200 lbs.

10 lbs.

10-10-10

9/1 to 11/15

Rebel II

Turf-Type Tall
Fescue

6-8
lbs.

30 lbs.

6-12-12
200 lbs.

15 lbs.

10-10-10

Embankments
with slopes
greater than 3:1

3/1 to 6/1
Crownvetch*
Kentucky 31
Fescue

lb.

lbs.

30 lbs.

6-12-12
200 lbs.

10 lbs.

0-20-20

8/1 to 11/1

Crownvetch*
Kentucky 31
Fescue Annual
Ryegrass

lb.

lb.

2 lb.

30 lbs.

6-12-12
200 lbs.

10 lbs.

0-20-20

1. * Requires inoculation
2. ** Maintenance fertilizer shall be applied in early spring following initial establishment of

cover
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SECTION 33 05 13.16
PRECAST MANHOLES, FRAMES AND COVERS

PART 1 - GENERAL
1.1 SCOPE OF WORK

A This section specifies precast cementious concrete manholes. Furnish all labor, materials and
equipment required to install precast concrete manholes, grade rings, frames and covers, and
appurtenances as specified.

B Manholes shall be constructed and installed per ​GDOT ​ and as specified.
1.2 REFERENCE STANDARDS

A This section contains references to the following documents. They are a part of this section as
specified and modified. Where a referenced document contains references to other standards,
those documents are included as references under this section as if referenced directly. In the
event of conflict between the requirements of this section and those of the listed documents, the
requirements of this section shall prevail.

B Unless otherwise specified, references to documents shall mean the documents in effect at the
time of Advertisement for Bids or Invitation to Bid (or on the effective date of the Agreement if
there were no Bids). If referenced documents have been discontinued by the issuing
organization, references to those documents shall mean the replacement documents issued or
otherwise identified by that organization or, if there are no replacement documents, the last
version of the document before it was discontinued. Where document dates are given in the
following listing, references to those documents shall mean the specific document version
associated with that date, regardless of whether the document has been superseded by a version
with a later date, discontinued or replaced.
1. New and replacement manholes shall be constructed and installed per ​GDOT ​ and the

Contract Drawings.
2. Occupational Safety and Health Administration (OSHA).

1.3 SUBMITTALS
A Procedures: Section 01 33 00 - Submittal Procedures.
B Action Submittals:

1. Shop drawings, product data, materials of construction, and details of installation shall be
submitted in accordance with Section 01 33 00 - Submittal Procedures. Submittals shall
include the following:

2. Design calculations, sealed by a Professional Engineer licensed in the State of  Georgia,
indicating adequate strength to resist the vertical and lateral loadings including “H-20”
wheel loadings, and buoyancy forces.

3. Base sections, riser sections, eccentric and concentric conical top sections, flat slab tops,
grade rings with notarized certificate indicating compliance with ASTM C478.

4. Concrete mix design.
5. Detail of pipe connection(s) to manhole.
6. Manhole frame and cover style and finish with notarized certificate indicating compliance

with ASTM A48, Class 30.
7. Method of repair for minor damage to precast concrete sections.
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8. Design data for precast concrete structures: sectional plan(s) and elevations showing
dimensions, reinforcing steel placement, manhole covers, steps, baffle plates, and
accessories.

C Informational Submittals:
1. Test reports for precast concrete structures: concrete test cylinder reports from an

approved testing laboratory certifying conformance with specifications.
2. Manufacturers Installation (or Application) Instructions
3. Operation and Maintenance Data

D Close-Out Submittals:
1.     Per Section 01 78 39 - Project Record Documents. 

1.4 QUALITY ASSURANCE
A All material shall be new and unused.
B Materials' quality, manufacturing process and finished sections are subject to inspection and

approval by Owner. Inspection may be made at place of manufacture, at work site following
delivery, or both.

C Materials will be examined for compliance with ASTM specifications, these Specifications and
approved manufacturer's drawings.  Additional inspection criteria shall include:  appearance,
dimensions(s), blisters, cracks and soundness.

D Materials shall be rejected for failure to meet any Specification requirement. Rejection may
occur at place of manufacture, at work site, or following installation. Mark for identification
rejected materials and remove from work site immediately. Rejected materials shall be replaced
at no cost to Owner.

E Repair minor damage to precast concrete sections by approved method, if repair is authorized
by Owner.

1.5 WARRANTY
A All materials supplied under this section shall be warranted for a period of 2-years by the

manufacturer and the Contractor. Warranty period shall commence upon formal acceptance of
the project by the OWNER.

B The materials shall be warranted to be free from defects in workmanship, design and materials.
If the materials should fail during the warranty period, it shall be replaced or restored to service
at no expense to the Owner.

C The manufacturer's warranty period shall run concurrently with the Contractor’s warranty
period. No exception to this provision shall be allowed.

PART 2 - PRODUCTS
2.1 GENERAL

A Reference to a manufacturer's name and model or catalog number is for the purpose of
establishing the standard of quality and general configuration desired.

B Like items of materials/equipment shall be the end products of one manufacturer in order to
provide standardization for appearance, operation, maintenance, spare parts and manufacturer's
service.

C Provide lifting lugs or holes in each precast section for proper handling.
2.2 PRECAST CONCRETE MANHOLE SECTIONS
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A Precast concrete base sections, riser sections, transition top sections, flat slab tops and grade
rings shall conform to ASTM C478, Local DOT or city/county agency reference and meet the
following requirements:
1. Bottom slab thickness shall equal the riser wall thickness or flat slab top thickness,

whichever is greater.
2. Unless otherwise specified, top section shall be eccentric cone where cover over pipe

exceeds 4 feet; top section shall be flat slab where cover over top of pipe is 4 feet or less,
or where shown.

3. Base, riser and transition top sections shall have tongue and groove joints.
4. Sections shall be cured by an approved method.
5. Ship precast concrete only after concrete has attained 3,000 psi compressive strength.
6. Design precast concrete base, riser, transition top, flat slab top and grade ring for a

minimum H-20 loading plus earth load.  Calculate earth load with a unit weight of 130
pcf. Calculate buoyancy forces based on groundwater depth 1-foot below the ground
surface.

7. Mark date of manufacture, name and trademark of manufacturer on the inside of each
precast section.

8. Construct and install precast concrete base as shown on the Drawings.
9. Portland cement shall be ASTM C150, Type II.

2.3 MANHOLE FRAME AND COVER
A Manhole frames and covers shall be of good quality, strong, tough, even grained cast iron,

smooth, free from scale, lumps, blisters, sand holes and defects of any kind which render them
unfit for the service for which they are intended.  Manhole covers and frame seats shall be
machined to a true surface.  Castings shall be thoroughly cleaned and subject to hammer
inspection.  Cast iron shall conform to ASTM A48, Class 30, and Local DOT or city/county
agency reference.

B Manhole covers shall be NEENAH R-1695, or equal. Manhole frames shall be NEENAH R-
1695.

C The letters “CLIENT OR LOCAL AGENCY” and “CONFINED SPACE”, of size and letter
type acceptable to the Owner, shall be cast into each manhole lid.

2.4 JOINTING PRECAST MANHOLE SECTIONS AND STRUCTURES
A Seal tongue and groove joints of precast manhole and structure sections with either rubber “O“-

ring gasket or preformed flexible joint sealant. “O“-ring gasket shall conform to ASTM C443.
B Preformed flexible joint sealant shall be Kent Seal No. 2 as manufactured by Hamilton-Kent;

Ram-Nek as manufactured by K.T. Snyder Company or equal.
C Completed joint shall withstand 15 psi internal water pressure without leakage or displacement

of gasket or sealant.
2.5 PIPE CONNECTIONS TO MANHOLE

A Connect pipe to manhole in the following ways:
1. Precast manhole connections shall be watertight in accordance with ASTM C-923.
2. Flexible Sleeve

a. Integrally cast sleeve in precast manhole section or install sleeve in a formed or cored
opening.  Fasten pipe in sleeve with stainless steel clamp(s).  Coat stainless steel
clamp(s) with bitumous material to protect from corrosion.  Flexible sleeve shall be
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Lock Joint Flexible Manhole Sleeve; Kor-N-Seal connector; PSX Press-Seal Gasket
or equal.

3. Compression Gasket
a. Integrally cast compression gasket in precast manhole section.  Insert pipe into

compression gasket.  Compression gasket shall be A-Lok, or equal.
PART 3 - EXECUTION
3.1 GENERAL

A All excavation, temporary shaft supports, sheeting and shoring, foundation cushion, concrete
and grout required to support the walls of shafts and necessary to construct the manholes as
shown on the Contract Drawings shall be provided.

B All sheeting and shoring inclusive of liner plates shall be cut off 2 feet below ground surface
and left in place.lump sum prices stipulated in the Bid

C Excavated materials shall be disposed of by the Contractor as described in Section 31 23 00 of
the specifications and the cost of which shall be included in the various lump sum prices
stipulated in the bid.

3.2 GENERAL MASONRY CONSTRUCTION
A Brick shall be laid regularly and truly to line, with joints not exceeding 1/2 inch in thickness on

the face, and with joints completely filled with mortar as each brick is pushed into place, and no
subsequent filling of said joints will be allowed except for circular walls.

B The exposed faces of brick masonry shall have all mortar projecting beyond the surface of the
brick scraped off and the brick work shall be thoroughly cleaned and the joints pointed
immediately after placing. No broken or cut brick will be allowed to be used except where
absolutely necessary as closures. Where cuffing of brick is necessary, such faces as are exposed
in the same must be accurately trimmed to the contour of the face of the work in which the
bricks are laid.

C All brick work shall be bonded as may be directed, and adjoining courses shall break joints
one-half a brick as nearly as practicable. Brick work shall be executed straight and vertical, or
regularly curved or battered, as shown or specified.  Whenever brick masonry is left for the
night or is left unfinished for any reason, the masonry surface shall be raked off or toothed as
directed, and all mortar removed from the exposed surfaces of the bricks. When new work is
joined to work previously laid, the old brick work must first be thoroughly scraped free from
adhering mortar or earth and thoroughly washed with water. When new brick work is to be
joined to existing brick work, it is to be toothed to provide proper tie of new work to old.

D Backfill and foundation shall conform to specification section 31 23 00 and as shown on
drawings.

3.3 PRECAST MANHOLES
A Precast concrete manhole riser sections shall be installed plumb and true on the precast concrete

base sections as shown on the Contract Drawing.  Before placing the O-ring gasket in the spigot
groove, the gasket and all bearing surfaces of the tongue and groove shall be wiped clean, and a
lubricant as recommended by the manufacturer shall be applied to the gasket and the inside bell
surface. Care shall be taken when lowering any precast unit into the trench that no dirt gets on
the gasket or into the joint. Top sections of precast manholes shall be flat slab-type or eccentric
cone sections cast to the proper dimensions to receive the manhole casting shown on the
Contract Drawings.
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B All manhole riser section joints more than 20 feet below the manhole rim shall be provided with
an exterior joint collar and be installed according to the manufacturer's recommendations. After
removing the protective paper, the band shall be placed around the manhole riser, mastic side to
the riser and spanning the joint. The steel straps shall be secured with the proper tools. The
closing flap shall cover all remaining exposed strap.

C The top of the wall of all manholes shall be properly leveled off with mortar so as to form a flat
surface upon which the manhole rim is to rest, and manholes shall be carried to such height
above the sewer as shown, as necessary to meet grade or as ordered, but shall not be left in a
depression to act as an area drain.

D When there is not enough room for a full length of precast concrete riser section to be installed
under the manhole frame, precast reinforced concrete grade rings and mortar shall be used for
sanitary manholes. The use of brick masonry on sanitary manholes is prohibited.

E In order to allow for a future adjustment of roadway grade or widening of existing roadway,
shorter lengths of riser sections when used should be installed immediately below the cone
section. Also, a minimum of one precast concrete grade ring will be required on top of the cone
or flat slab top section to effect the proper elevation for the manhole rim. The total height of
precast concrete grade rings and mortar shall not exceed 12 inches.

F Precast bottom sections with integral bases when used shall be set plumb on a firm foundation
in the trench. Height of the bottom section shall be provided to admit the various pipes at the
elevations shown on the drawings and still contain sufficient material for structural integrity
across the top of these openings. Pipe openings shall be cast into the unit at the time of
manufacture. All pipe connections to precast concrete manholes shall be made with resilient
connectors conforming to ASTM C923.

G Cast-in-place non-reinforced concrete manhole bottom sections shall be built in accordance
with the dimensions indicated on the Contract Drawings. Forming and finishing shall be done
per Local DOT or city/county agency reference  Standard Specifications.

H Manholes shall have steps (rungs) built into the precast and cast-in-place concrete manhole
sections and shall be securely embedded in the precast concrete manhole wall at the time of
manufacture. Steps shall be placed as shown on the Contract Drawings. The Contractor shall
arrange the various components that will become part of the manhole so that the vertical step
spacing is consistent and the frame and cover is situated as oriented in plan on the Contract
Drawings.

I The manhole frames shall be properly set in place in a full bed of mortar and so adjusted as to
make the top of the rim a few inches higher than the surrounding ground so as not to act as a
surface drain, or flush with paved surfaces.

3.4 CLEANING
A Thoroughly clean all new manholes of all silt, debris and foreign matter of any kind, prior to

final inspections.
END OF SECTION
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SECTION 33 05 45
REINFORCED CONCRETE PIPE

PART 1 - GENERAL
1.1 DESCRIPTION

A Scope:
1. This section specifies ​​​​reinforced concrete pipe​​​​. This section contains specifications for

manholes and appurtenances.
B Pipe Designations:

1. Reinforced concrete pipe designations shall be as follows:
Designation Definition
RCP Reinforced Concrete Pipe

C Definitions:
1. Pipe Joint: The area approximately 12 inches each way from the centerline of the visible

gap between pipe lengths.
2. Pipe Length: The pipe between two joints; part of a pipe section.
3. Pipe Section: The reach of pipeline between two successive manholes.

1.2 QUALITY ASSURANCE
A References:

1. This section contains references to the following documents. They are a part of this
section as specified and modified. Where a referenced document contains references to
other standards, those documents are included as references under this section as if
referenced directly. In the event of conflict between the requirements of this section and
those of the listed documents, the requirements of this section shall prevail.

2. Unless otherwise specified, references to documents shall mean the documents in effect at
the time of Advertisement for Bids or Invitation to Bid (or on the effective date of the
Agreement if there were no Bids). If referenced documents have been discontinued by the
issuing organization, references to those documents shall mean the replacement
documents issued or otherwise identified by that organization or, if there are no
replacement documents, the last version of the document before it was discontinued.
Where document dates are given in the following listing, references to those documents
shall mean the specific document version associated with that date, regardless of whether
the document has been superseded by a version with a later date, discontinued or replaced.
Reference Title
ASTM C76 Reinforced Concrete Culvert, Storm Drain and Sewer Pipe
ASTM C139 Concrete Masonry Units for Construction of Catch Basins and

Manholes
ASTM C150 Portland Cement
ASTM C443 Joints for Circular Concrete Sewer and Culvert Pipe, Using

Rubber Gaskets
ASTM C478 Precast Reinforced Concrete Manhole Sections
ASTM C497 Testing Concrete Pipe, Sections, or Tile
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Reference Title
AWWA C600 Installation of Ductile-Iron Water Mains and Their

Appurtenances
ASTM E329  Standard Specification for Agencies Engaged in Construction

B Testing:
1. The Contractor shall provide the services of an independent testing laboratory which

complies with ASTM E329 and is a member of the American Council of Independent
Laboratories.

2. General: The Owner shall be notified of the place and time of testing 1 week prior to the
commencement of testing.

3. Concrete Compression Tests: Compression tests shall be as specified in ASTM C76,
Section 11.4.1.

4. D-LOAD tests: Pipe shall be tested in accordance with ASTM C76, Section 11.3 and
ASTM C497. Loads used for testing shall be the load to produce the 0.01-inch crack or the
design test load, whichever is less.
a. One percent of the total number of pipes, with a minimum of three pipe lengths, of

each class, size and wall type shall be tested.

C ​The following information shall be provided in accordance with Section 01 33 00 - Submittal
Procedures.
1. Product data: Submit data for
2. Manufacturer's installation instructions: Submit special procedures required to install

products specified
3. Manufacturer's certificate: certify products meet or exceed specified requirements.

PART 2 - PRODUCTS
2.1 MATERIALS

A Pipe:
1. Unless otherwise specified, pipe shall conform to the following specifications:

a. RCP: ASTM C76, Class III.
2. Cement shall be ASTM C150, Type II.

B Gaskets:
1. Gaskets shall conform to the following specifications:

a. RCP:ASTM C443, Section 5.
2.2 MANUFACTURE

A Pipe:
1. General: Unless otherwise specified, all pipe used for services other than storm drains

shall be manufactured by centrifugally spun or vertically wet cast method. Pipe
manufactured by the vertically wet cast method shall be cast with the spigot end down.
Reinforcing steel for each length of pipe shall be held in place throughout the casting
operation. Lift holes are not acceptable.

2. RCP: Pipe shall be manufactured in conformance with ASTM C76. Joints shall be
mortared tongue and groove, unless otherwise specified.

B Rubber Gasket Joints:
1. Joints shall use either concrete bell and spigot.
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C Length and Bevels:
1. Pipe shall be fabricated in nominal lengths of at least 8 feet except where shorter lengths

are required to meet special conditions. Pipe ends may be beveled a maximum of 5
degrees to accommodate changes in alignment or curved alignments of the pipeline.

D Where specified, the upper 270 degrees of the interior of reinforced concrete pipe and surfaces
of appurtenant structures except inverts, shall be lined. Joints between individual sheets or
sections of the lining shall be continuously heat-welded using welding strips of similar type and
equivalent thickness of material as the liner. Installation of the lining in concrete pipe and the
field sealing and welding of joints shall be done in accordance with the lining manufacturer's
instructions.  

PART 3 - EXECUTION
3.1 PIPE LAYING

A RCP:
1. Preparation of bedding and backfill shall be as specified in Section 31 23 00 and the

drawing details. Pipe shall be laid with uniform bearing under the full length of the barrel
of the pipe.

2. The interior of the pipeline shall be cleaned as the work progresses.
3. The line and grade of any one pipe shall not deviate more than that specified in the

following table. The allowable deviation is not cumulative.
Pipe length, feet Maximum deviation per pipe length, feet
8 0.06
10 0.09
12 0.11
16 0.14

4. Assembled pipe joints shall be kept in compression until the placement of the initial
backfill is complete.

B Jointing:
1. ​​​​During jointing, neither mortar nor buttering compound is acceptable on either the exterior

or interior of the joints. After jointing, joints over 3/4 inch shall be mortared.​​​​
3.2 STRUCTURES

A Structures shall be as specified. Openings for future connections shall be sealed with a precast
concrete plug made watertight with mastic compound or rubber gaskets. Concrete mortar
shaping within any structure shall be as specified in Division 3.

3.3 PIPELINE ACCEPTANCE
A RCP:

1. After backfilling and restoration of surfaces, pipelines shall be cleaned. Pipelines
21 inches or less in diameter shall be cleaned by the sewer ball method unless the pipeline
can be shown to be clean by visual inspection.

END OF SECTION




