
Coconut Creek 
Fire Station # 50 Section 08 80 00 - 2 of 4 

1. Shop drawings for site glazed units shall be prepared and stamped by astructural engineer licensed in the state in which the project is located. 
2. Shop drawings from other Sections shall show the glazing in place with stops,

desiccant channels, and divided lite details drawn to full scale or larger. 
D. Provide samples of the following:

1. Each type of glass for doors.
2. Each type of glass for windows.3. Each type of mirror. 
4. Each type of specialty glass.

1.5 PERFORMANCE CRITERIA 
A. Glass type and thickness shall be determined by using ASTM E 1300: "Standard Practice

for Determining the Minimum Thickness of Glass Required to Resist a Specified Load". 
B. Loads are to be determined using:

1. Applicable local building code requirements
2. Requirements as defined in ASCE 7, "Minimum Design Loads for Buildings

and Other Structures". C. Glass and glazing installation at exterior surfaces shall be designed to withstand the
design wind loads for the location of the project and conform to structural requirements 
of state and local codes. 

D. The probability of breakage to use in calculating the thickness of  glass shall be:
1. Eight lites per thousand.

E. Glass and glazing installation at interior partitions shall be able to withstand a lateral loadof 5 psf and a point load of 200 pounds anywhere on its surface. 
F. Additional test unit sizes and configurations shall conform to the size requirements in

accordance with the South Florida Building Code (SFBC) and the Southern Building
Code Congress International (SBCCI) for large missile.

G. Hurricane Resistance: Tested in accordance with the South Florida Building Code
(SFBC) Protocols 201, 202 and 203 and the Southern Building Code CongressInternational (SBCCI) Standard, SSTD 12-97 for large missile. 

1.6 DELIVERY AND PROTECTION 
A. Loose glass shall be delivered to the job in crates and remain protected until set. B. Reject any glass that arrives on the job chipped or cracked or gets chipped or cracked

before, during, or after installation. 
C. Protect all glass from damage or breakage after installation.
D. All insulating and laminated glass shall be stored vertically on foam or rubber blocks.

1.7 WARRANTY 
A. Provide the following warranty for replacement of insulating glass units, coated glass,

and mirrors due to defects caused by their manufacture or installation:
1. Ten years

PART 2. PRODUCTS 
2.1 GLASS MATERIALS, GENERAL 

A. Thickness, stop and bite dimensions, and strengths of glass shall be determined:
1. By the manufacturer of the unit being glazed for factory glazed units, based onthe size of the glass and the loading criteria due to impact and wind based on 

local code requirements and ASTM C 1300. 
B. The manufacturer or glazier shall verify in the shop drawings that glass and detailing of

the installed unit meets or exceeds the structural requirements of the unit based on 
governing building and safety codes and ASTM E 1300. 

C. All clear flat glass shall conform to ASTM C 1036, Type I, Class 1, quality q 3. D. All tinted flat glass shall conform to ASTM C 1036, Type I, Class 2, quality q3.
E. All patterned or wire flat glass shall conform to ASTM C 1036, Type II, Class 1, quality
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q7, Style A for higher light transmittance, Style B for lower light transmittance. F. All heat treated, tinted flat glass shall conform to ASTM C 1036 and ASTM C 1048, 
Type I, Class 1, quality q3; Kind HS for heat strengthened and Kind FT for fully 
tempered glass. 

G. Safety glass and tempering labels are to be submitted in written form by glass 
manufacturer.  Do not etch or otherwise mark labels on the glass itself unless required by 
code. 

2.2 TEMPERED GLASS, GENERAL 
A. All tempered glass shall be Kind FT and shall conform to ASTM C 1036 and C 1048. 
B. Maximum distortion permitted in glass shall be: 1. .003 in. peak to valley distortion. 
C. Apply low-e coating to tempered glass after tempering. 

1. Low-e coating to be sputter coat applied after tempering. 
2. DO NOT TEMPER GLASS THAT HAS A PYROLITIC LOW-E COATING. 

2.3 FLAT GLASS 
A. The following glass types are required for this job.  The location of a particular type of 

glass is noted on the Drawings and Schedules.   
B. Mirror Glass, 1/4", clear float glass with copper and silver coating with organic over-

coating.  See Drawings for locations of each type. 
1. Polished edge 2. Beveled edge 
3. Laminated for safety glass. 
4. DO NOT USE TEMPERED GLASS FOR MIRRORS. 

C. Glass for doors, single glazed, non-insulating, as required for the condition: 
1. Laminated safety glass, tinted 

D. Glass for windows, thickness as noted on the Drawings; 1. Tempered (where required by code or noted on the Drawings). 
2.4 GLAZING COMPOUNDS 

A. Polyurethane Sealant, single component, chemical curing, non-bleeding, non-staining. B. Butyl glazing tape of size and thickness detailed. 
2.5 SETTING ACCESSORIES 

A. Setting blocks shall be neoprene, EPDM, or silicone with a Shore a Durometer hardness 
of 85 +/- 5. B. All setting blocks shall be of the same material and size for any given lite. 

C. Edge blocks shall be neoprene, EPDM, or silicone with a Shore a Durometer hardness of 
between 50-70.  Verify with manufacturer of unit. 

D. Setting blocks shall be 1/8" wider than thickness of glass. 
E. Setting blocks shall be of the following lengths: 

1. Neoprene, EPDM, silicone; .1" per sq. of glass area. 2. Not less than 4" each for glass widths of 48" or more. 
F. Glazing gaskets shall be of the style and size as noted on the Drawings. 

2.6 ADHESIVES 
A. Mirror adhesives to be: 

1. Mirro-Mastic by Palmer Products Corporation, 800-431-6151. 
2. Ensure that product is compatible with backing of mirror. 

B. Primer for mirror backing to be: 
1. Mirro-Bac by Palmer Products if backing is not compatible with mastic. 

2.7 SCHEDULE 
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A. See door schedule, window schedule, and millwork drawings on Drawings for location of types of glass and mirrors needed for this job. 
PART 3. EXECUTION 

3.1 GENERAL 
A. Windows and doors and other items that are factory glazed are specified to conform to 

certain standards or Grades.  The glazing of the units for this project shall conform to the 
details and installation methods used for those standards and grades. 

B. For factory or site glazing, all glass stops shall have the face and edge clearance between 
the glass and the stops and the bite on the glass at the stops as per Table 12 of the GANA Glazing Manual, 1997 Edition. 

C. All installation methods and details shall conform to the GANA "Glazing Manual", 1997 
Edition. 

D. Do not proceed with glazing until compatibility of all materials is verified by glazier.  
Insure that sealants and other finishes will not react with and damage seals on insulating 
glass, laminates in laminated glass, or glazing gaskets. E. Weep holes shall be installed as per the recommendation of the GANA Glazing Manual 
and shall be spaced in such a way that there is at least one between setting blocks.  Size 
of weep hole should be verified by glazier but shall be no less than 5/16” diameter. 

F. Contractor to ensure that a weep system is in place for all glazing and that all glazing 
channels are clean and free of debris and that all weep holes are clear. 

G. Prior to glazing the installer shall verify that all openings to be glazed are square to within 1/8” when measured on the diagonals.  Frames shall be coplanar to within 1/32”. 

3.2 FACTORY GLAZED UNITS 
A. Factory glazed units are to be glazed to achieve the grade of the unit specified and per approved shop drawings or literature. 
B. Glazing materials and details shall be compatible with the finishing system. 

3.3 INSTALLATION:  MIRRORS 
A. Set mirrors with asbestos free adhesives.  Use only adhesives that are compatible with 

mirror backing. 
B. If compatibility is questionable, prime back of mirror with specified primer per 

manufacturer's instructions before installing. 
C. Hold mirrors securely in place with temporary supports or tape until adhesives have set. 

3.4 CLEANING
A. Remove labels after work is complete. 
B. Remove all dirt and construction debris from glass and mirrors. 
C. Remove all sealants and glazing material from glass and mirrors to sight lines at stops of glass.
D. Replace any glass or other glazing that is cracked, broken or otherwise unacceptable to 

the Architect or Owner. 

END OF SECTION 
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City of Fort Lauderdale  Section 08 91 00 – 1 of 5 
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SECTION 08 91 00 
LOUVERS & VENTS 

PART 1 GENERAL 
1.1 SECTION INCLUDES 

A. Louvers and vents in accordance with the Contract Documents, including, but not limited to 
the following: 
1. Extruded aluminum penthouses. 2. Extruded aluminum louvers. 

1.2 RELATED SECTIONS 
A. 07900-Joint Sealants. 

1.3 REFERENCES 
A. Aluminum Association (AA). 
B. Air Movement and Control Association (AMCA). 
C. American Architectural Manufacturers Association (AAMA) 
D. American Society for Testing of Materials (ASTM). 

1. B209-Aluminum and Aluminum-Alloy Sheet and Plate. 
2. B221-Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and 

Tubes.
E. Florida Building Code (FBC). 
F. National Association of Architectural Metal Manufacturers (NAAMM). 
G. Sheet Metal and Air-Conditioning Contractor’s National Association, Inc. (SMACNA). 
H. Society for Protective Coatings (SSPC). 

1.4 DEFINITIONS 
A. Louver Terminology:  Refer to AMCA Publication 501, Application Manual for Air Louvers, for definition of terms for metal louvers not otherwise defined in this section of reference 

standards. 
1.5 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Design, engineer, fabricate and install exterior metal walls louvers 
and penthouses to withstand the effects of loads and stresses from wind and normal thermal 
movement, without evidencing permanent deformation of louver components including blades, frames, and supports; noise or metal fatigue by louver blade rattle or flutter, and 
permanent damage to fasteners and anchors: 
1. Wind Load:  Per FBC 2017, section 1626.2.4, level “E” risk category IV, essential 

facility building. 
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2. Normal thermal movement is defined as that resulting from the following maximum change (range) in ambient temperature.  Base design calculations on actual surface 
temperatures of metals due to both solar heat gain and nighttime sky heat loss. 
(a) Temperature change (Range):  100 degrees F. 

3. All louvers and penthouses to have 50 percent free area. 
B. Air Performance, Water Penetration and Air Leakage Ratings:  Provide louvers complying 

with performance requirements indicated as demonstrated by testing manufacturer’s stock units, 4 feet x 4 feet, in accordance with AMCA Standard 500. 
1.6 SUBMITTALS  

A. Product Data:  Manufacturer's technical data and technical instructions. 
B. Shop Drawings:  Submit plans, elevations, sections, and details showing profiles, angles, 

spacing Louver blades; unit dimensions related to wall openings and construction; free areas of each size indicated; and profiles of frames at jambs, heads and sills. 
1. Where installed products are indicated to comply with certain structural design 

loadings, include structural computations, material properties, and other information 
needed for structural analysis which has been prepared by, or under the supervision 
of, a qualified professional engineer. 

C. Product Certificates signed by louver manufacturer certifying that their products, which comply, with Products which comply with Project requirements are licensed to bear AMCA 
Seal based on test conducted in accordance with AMCA Standard 500 and complying with 
AMCA Certified Ratings Program. 

D. Complete current Florida Building Code (FBC) High Velocity Hurricane Zones (HVHZ) 
Protocols and required product Notice of Acceptance (NOA). 

1.7 QUALITY ASSURANCE 
A. Design Requirements:  Design exterior louver and vent systems to conform to the Florida 

Building Code and meet the design pressures shown on Contract Documents and meet the 
Large missile impact, in compliance with Florida Building Code (FBC) risk category IV 
essential facility building per section 1626.2.4 and required product Notice of Acceptance 
(NOA) or Florida statewide product approval. 

B. Qualify welding process and welding operator sin accordance with D1.2 Structural Welding Code-Aluminum and Structural Welding Code-Sheet Steel. 
1. Certify that each welder employed in unit of Work of this section has satisfactorily 

passed AWS qualification test for welding processes involved and, if pertinent, has 
undergone desertification. 

2. Testing for recertification is Contractor's responsibility. 
C. Manufacturer shall demonstrate a minimum of 5 years of related industry experience. 
D. AMCA Ratings Seals:  Louvers shall bear AMCA Licensed Ratings Seals for Air 

Performance, Water Penetration and Air Leakage Ratings. 
E. SMACNA Standard:  Comply with SMACNA Architectural Sheet Metal Manual 

recommendations for fabrication, construction details, and installation procedures. 
F. All work shall be performed in accordance with referenced standards. 
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PART 2 PRODUCTS 
2.1 MANUFACTURER 

A. Subject to compliance with the specified requirements, provide products by the following 
manufacturers: 
1. Louvered penthouse:  Model #K909-638 (for sizes refer to the drawings).  Mfr:  

AIROLITE Company, Marietta, Ohio 45750-0666 USA; telephone 614 373-7676; 
Fax 614 373-6666. 2. Substitutions: 
(a) Will be considered by the Project Consultant and Owner when submitted 

per requirements of Division-0, Division-1, and Section 01630-Product 
Substitution Procedures. 

3. Wall louvers:  Model #k6776 (for sizes refer to the drawings).  Mfr:  AIRLOLITE Company, Marietta, Ohio 45750-0666 USA, telephone 614-373-7676; Fax 614-373-
6666. 

2.2 MATERIALS 
A. Aluminum Sheet:  ASTM B209, alloy 3003 or 5005 with temper as required for forming, or 

as otherwise recommended by metal producer to produce required finish. 
B. Aluminum Extrusions:  ASTM B221, alloy 6063-T5 or T52. 
C. Fasteners:  Anodized aluminum or stainless steel.  Do not use metals, which are corrosive or 

incompatible with materials joined. 
1. Use types, gauges, and lengths to suit installation conditions. 
2. Use hex-head screws for exposed fasteners, unless otherwise indicated. 

D. Anchors and Inserts:  Of type, size and material required for type of loading and installation 
indicated.  Use stainless steel installations as required for corrosion resistance.  Use toothed steel or expansion bolt devices for drilled-in-place anchors. 

E. Bituminous Paint:  SSPC-Paint 12 (cold-applied asphalt mastic). 
2.3 FABRICATION 

A. Fabricate louvers and vents to comply with requirements indicated for design, dimensions, 
materials, joinery, and performance. 

B. Preassemble louvers in shop to minimize field splicing and assembly.  Disassemble units as necessary for shipping and handing limitations.  Clearly mark units for reassembly and 
coordinate installation. 

C. Maintain equal louver blade spacing, including separation between blades and frames at head 
and sill, to produce uniform appearance. 

D. Fabricate frames, including integral sills, to fit in openings of size indicated with allowances made for fabrication and installation tolerances of louvers, adjoining construction, and 
perimeter sealant joints. 
1. Include supports, anchorages, and accessories required for complete assembly. 

E. Provide vertical mullions of type and at spacings indicated but not further apart than 
recommended by manufacturer, or 144 inches on center, whichever is less.  At horizontal 
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joints between louver units provide horizontal mullions except where continuous vertical assemblies are indicated. 
F. Provide sill extensions and loose sills made of same material as louvers, where indicated, or 

required for drainage to exterior and to prevent water penetration to interior. 
G. Louvers shall be assembled entirely by welding. 

1. Stationary louver blades shall be joined to each jamb frame with two 1 inch long x 
1.125 inch throat fillet welds concealed from view and produced with the Pulsed Gas Metal Arc Welding Process (GMAW/MIG). 

H. Extruded Aluminum Penthouse:  Extruded aluminum blades and frames with mitered or box 
corners as indicated; all-welded construction, visible or continuous blade mullions as 
indicated:  complying with the following requirements: 
1. Mitered Corner Penthouse Type MC909-609 (or specify other Penthouse Type):  0.081 inch blade and frame thickness; 4 inch louver depth; 45 degree blade angle. 

2.4 BIRD AND INSECT SCREEN 
A. Provide louvers with bird and insect screen installed on the interior face of the louvers. 

1. Secure screens to louver frames with stainless steel sheet metal screws located at 
each corner and spaced approximately 12 inches on-center around the screen 
perimeter. 2. Frames:  Fabricated screen frames from the same material as louvers and join each 
corner by welding or mechanical fastener. 
(a) Finish:  Same finish as louver frames to which louver screens are attached. 
(b) Type:  Bird screen secured in rewirable frames; insect screen secured in 

non-rewirable U-shaped frames. 
2.5 FINISHES 

A. Comply with NAAMM Metal Finishes Manual for guidelines regarding application 
procedures and designation of finishes. 

B. Finish louvers after assembly. 
C. Class I Clear Anodized Finish:  AA-M12C22A41 (Mechanical Finish; as fabricated, 

nonspecular, Chemical Finish:  etched, medium matte; Anodic Coating:  Class I Architectural:  
0.7 mil) complying with AAMA 607.1. 

PART 3 EXECUTION 
3.1 PREPARATION  

A. Coordinate setting drawings, diagrams, templates, instructions and directions for installation 
of anchorages which are to be embedded in concrete or masonry construction.  Coordinate 
delivery of such of items to project site. 

3.2 INSTALLATION  
A. Locate and place louver units plumb, level, and in proper alignment with adjacent work. 
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B. Use concealed anchorages where possible.  Provide brass or lead washers fitted to screws where required to protect metal surfaces and to make a weathertight connection. 
C. Form closely fitted joints with exposed connections accurately located and secured. 
D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as 

indicated.
E. Repair finished damaged by cutting, welding, soldering, and grinding operations require for 

fitting and jointing.  Restore finishes so there is no evidence of corrective work.  Return items, which cannot be, refinished in field to shop, make required alterations and refinish entire unit, 
or provide new units. 

F. Protect galvanized and nonferrous metal surfaces from corrosion or galvanic action by 
application of heavy coating of bituminous paint on surfaces, which will be in contact with 
concrete, masonry, or dissimilar metals. 

G. Install concealed gaskets, flashings, joint fillers, insulation, as louver installation progresses 
where required to make louver joints weathertight.  Comply with Division Joint Sealants 
section in Division-7 for sealants applied during installation of louver. 

END OF SECTION
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SECTION 09 21 16 
GYPSUM BOARD ASSEMBLIES

PART I. GENERAL 
1.1 SCOPE 

A. Gypsum board installation and finishing B. Non-load bearing, metal stud framing and furring 
C. Fire stopping coordinated with Division 7 
D. Fire rated partitions 
E. Finish Type 4 
F. Finish Type 5 G. Access panels as part of gypsum board system 
H. Single layer installation 
I. Submittals 

1.2 GENERAL REQUIREMENTS 
A. The work of this section is governed by the conditions set forth in the Agreement 

between the Owner and Contractor, the General Conditions of the Contract for 
Construction, Division 1 of these Specifications, and all other documents that make up 
the Agreement. 

B. The Contractor shall ensure that the work of this section is coordinated with the work of 
all related trades affected by or affecting the work of this Section. C. The work of this section includes providing all labor, material, miscellaneous fasteners 
and accessories, and equipment required to complete the work of this Section including 
but not limited to that work specified herein and on the Drawings or as required for a 
completed job. 

1.3 RELATED SECTIONS 
A. Rough Carpentry, Section 06 10 00 
B. Finish Carpentry, Section 06 20 00 
C. Insulation & Fire-stopping, Section 07 20 00 
D. Access Panels, Section 08 31 16 E. Tiling, Section 09 30 00 
F. Painting and coating, Section 09 90 00 

1.4 SUBMITTALS 
A. Provide manufacturer’s cut sheets showing details and UL listings for sound and fire rated assemblies. 
B. Keep manufacturer's cut sheets and/or manual on site showing details of fire and sound 

rated walls and fire protection details and their UL designations and STC ratings. 
C.  

1.5 DELIVERY, STORAGE AND HANDLING 
A. Deliver gypsum board products and accessories when work is ready to be started and all 

inspections are completed. 
B. Store all gypsum board panels vertically on blocks off the floor. 
C. Store all metal work in a clean, dry place off the ground until installation.  Protect from damage during storage. 
D. Store all liquid materials in their original, unopened containers. 
E. Keep all materials dry and protect from freezing. 
F. Protect cold-formed metal framing from corrosion, deformation, and other damage during 

delivery, storage, and handling as required by AISI's "Code of Standard Practice". 
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1.6 QUALITY ASSURANCE A. Conform to local and state codes for fire rated assemblies. 
B. Conform to state and local codes for fastening standards. 
C. All fire and sound rated assemblies are to conform to the written and drawn tested details 

of Underwriter Laboratories that conform to the requirements of these Drawings and 
specifications.D. Conform to the recommended practices of the Gypsum Association for the installation 
and finishing of gypsum board systems. 

PART 2. PRODUCTS 
2.1 METAL WALL FRAMING AND FURRING SYSTEM: NON-LOAD BEARING 

A. Metal studs and track to conform to ASTM C 645. 
B. Protective Coating:  Comply with ASTM C 645; roll-formed from hot-dipped galvanized 

steel; complying with ASTM A 1003/A 1003M and ASTM A 653/A 653M G40 (Z120) 
or having a coating that provides equivalent corrosion resistance.  A40 galvannealed products are not acceptable. 

C. All accessories shall be galvanized to the same specifications as the studs. 
D. Metal studs shall be of gauge appropriate for length of studs and spacing to achieve a 

maximum deflection of l/360. 
1. Technical information and gauge, width, and height tables may be 

obtained from: Unimast Unimast was acquired by Dietrich Metal Framing in 2002.  Dietrich is now known as: ClarkDietrich Building 
Systems. (800) 543-7140 See spec amendment for ClarkDietrich 
ProSTUD Drywall Framing System. 

2. Marino Ware; 1-800-627-4661 
E. The Drawings show the widths of studs required for each partition type.  The contractor 

shall select the gauge of stud required to achieve the minimum deflection. F. Furring and backing accessories: 
1. Furring channels at walls and ceilings, hat channels, 25 gauge, 7/8" deep. 
2. Z furring channels at masonry walls, 25 gauge, depth as required.  

Product Suggestion: 
a. ClarkDietrich Building Systems; Resilient Channel RC Deluxe  (RCSD), or a comparable product. 

3. Resilient channels at sound walls, 25 gauge, 1/2" or 5/8" deep. 
4. Cold rolled channels, 16 gauge, 1 1/2" wide. 
5. J-runner at shaft walls, 22 gauge, width as required. 
6. Flat strap material for metal or wood backing, 16" gauge, sized as required for 

condition. Product Suggestion: 
a. ClarkDietrich Building Systems; Danback Fire-Treated Wood Backing Plate 
[D16F] [D24F], or a comparable product. 

G. All fasteners are to be galvanized and sized as required for the condition. 

2.2 GYPSUM BOARD 
A. This is to be a one source system.  Gypsum board, tape, compounding and accessories 

shall be from the same manufacturer. 
B. Use only those materials that are compatible with gypsum board system as described by the manufacturer that will not void warranties or UL listings. 
C. Gypsum board shall conform to ASTM C 1396. 
D. Gypsum board shall be manufactured by: 

1. United States Gypsum 
2. Gold Bond 

E. Gypsum board shall be of maximum lengths available and practical for the job.  Ends shall be square cut and edges tapered. 
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F. Thicknesses required for this project are as follows and are noted on the Drawings: 1. 1/4" 
2. 5/8". 
3. As noted on the Drawings 

G. The following types of gypsum board are required for interior of this job: 
1. Regular gypsum panels 
2. Fire rated gypsum panels 3. Water resistant gypsum panels 
4. Water resistant gypsum panels, fire rated 
5. Interior ceiling board. 

2.3 ACCESSORIES 
A. Fasteners, compounds, and accessories at gypboard systems: 

1. Fasteners:
a. 1" Type S screws to resilient channels and steel studs. 

2. Accessories and trim shall conform to ASTM C 1047. 
3. Corner bead: 1 1/4" galvanized steel corner bead, perforated. 4. U-trim: 1/2" or 5/8" galvanized steel channel with a 7/8" leg at face for taped 

edges. 
5. L-trim: 1/2" or 5/8" galvanized steel angle with no metal face. 
6. Furring channels at walls and ceilings, hat channels, 25 gauge, 7/8" deep. 
7. Z furring channels at masonry walls, 25 gauge, depth as required. 
8. Resilient channels at sound walls, 25 gauge, 1/2" or 5/8" deep. 9. Joint compound: 

a. Drying-Type joint compound. 
10. Tape: manufacturer’s perforated paper joint tape. 
11. Topping compound:  manufacturer’s topping compound, ready mixed. 

B. Access panels; 
1. Galvanized steel, painted access panels with tapable edges.  Size as required for condition. 
2. Access panels as specified in Division 8. 

C. Sealants:
1. Smoke and fire rated sealants installed under steel tracks shall conform to 

ASTM E-119 and ASTM C 920. 2. Concealed and exposed sound rated sealants are specified in Division 7. 

PART 3. EXECUTION 
3.1 INSTALLATION OF METAL WALL FRAMING AND FURRING 

A. Coordinate this framing with Section 06 10 00. 
B. Installation of non-load bearing steel studs and furring shall be in accordance with ASTM 

C-754. 
C. Framing shall be installed per Underwriters Laboratory's tested details at fire and sound 

rated partitions. D. Install tracks to concrete substrate with 1" power actuated fasteners at 12" on center. 
E. Space furring and studs 16" on center unless otherwise noted. 
F. Space resilient channels 16" on center unless otherwise noted. 
G. Where ceilings are suspended and framed into walls, brace top plates of walls to 

structural ceiling or roof with diagonal bracing at 24" o.c. each way as a minimum or as otherwise detailed on the Drawings. 
H. At soffits and other dropped ceilings, install fire blocking in walls at bottom of ceiling or 

soffit. 
I. Install metal backing at hand rails and other accessories unless otherwise noted on the 

Drawings. 
J. Frame and header out for access panels and all other openings in which items are to be recessed into framing. 
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K. Provide solid wood blocking in metal studs at perimeter of all openings. L. Install a bead of sealant at top and bottom track prior to installation of track at sound 
rated or fire rated assemblies. 

3.2 INSTALLATION OF GYPSUM BOARD - GENERAL 
A. Prior to hanging gypsum board, subcontractor shall inspect framing to ensure that all walls and ceilings are ready to receive gypsum board. 
B. Do not start gypsum board installation until framing is complete, all rough framing and 

mechanical inspections have been made, and all insulation installed. 
C. Compounds shall be stored in areas protected from freezing. 
D. During taping and finishing, all spillage of compound shall be removed from the floor as work proceeds. 
E. Job shall be kept clean and neat during installation of gypsum board.  All scraps shall be 

removed each night. 
F. During installation and after completion, all walls shall be adequately protected from 

damage. 
G. Sound rated partitions ceilings shall be constructed exactly per tested assembly for STC rating specified. 
H. Shaft walls shall be constructed exactly per tested assembly for UL rating specified. 
I. Fire rated partitions and ceilings shall be constructed exactly per tested assembly for UL 

rating specified. 
3.3 INSTALLATION OF GYPSUM BOARD- SINGLE LAYER SYSTEM 

A. Install gypsum board in accordance with ASTM C 840 and GA 216. 
B. Attach gypsum board at walls with screws at 16" o.c. maximum and to ceilings with 

screws at 12" o.c. maximum. 
C. Attach gypsum board to resilient channels with 1 1/4" Type S screws at 16" on center. 
D. Install gypsum board with long dimension across framing members. E. Butt ends of boards together lightly with 1/16" gap maximum.  Do not force boards into 

place.
F. Stagger end joints by at least two framing members. 
G. Apply metal corner bead to all outside corners. 
H. Install J-beads and other accessories where noted on the Drawings or required for a complete job. 
I. Install reveal trim as per manufacturer's instructions. 
J. Install access panels as required for access to mechanical and other systems. 
K. After ceilings and walls have been primed for painting, check all surfaces for 

imperfections in drywall finish and correct as required.  Re-prime surfaces that have been 
patched and refinished. 

3.4 GYPSUM BOARD FINISH 
A. Level of finish shall be as per Gypsum Association publication, GA-214-M-97 as noted 

herein. 
B. Finish types are noted on Drawings and/or Finish Schedule. C. Sand between each coat of compound as required to remove ridges and other 

imperfections. 
D. Level of finish Type 4: 

1. Tape embedded in joint compound at joints and interior angles, wiped with joint 
knife leaving thin coat of compound over tape. 2. Cover tape with two separate coats of joint compound. 

3. Accessories covered with three separate coats of joint compound. 
4. Fasteners covered with three separate coats of joint compound. 
5. Joint compound shall be smooth and free of tool marks and ridges.  Sand to 

achieve a smooth paint-ready surface. 
E. Level of finish Type 5. 1. Tape embedded in joint compound at joints and interior angles, wiped with joint 
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knife leaving thin coat of compound over tape. 2. Cover tape with two separate coats of joint compound. 
3. Accessories covered with three separate coats of joint compound. 
4. Fasteners covered with three separate coats of joint compound. 
5. A skim coat of joint compound shall be applied to entire surface. 
6. The surface shall be smooth and free of ridges and defects.  Sand the surface to a 

smooth, paint-ready condition. 
3.5 INSTALLATION - FIRE PROTECTION 

A. Install gypsum board fire proofing as required per approved UL listed installation as 
noted in manufacturer’s Design Manual. B. Do not cover this fire proofing until necessary inspections have been made and 
installation approved. 

3.6 CLOSE OUT OF GYPSUM BOARD SYSTEMS 
A. Remove all debris from job at the end of each day. B. Clean all joint compound from floors and other surfaces. 
C. At completion of the work of this section, remove all debris from site and dispose of 

legally. 
D. Work of this section will not be considered complete until all gypsum board surfaces are 

primed by Section 09 90 00, defects in gypsum board finishes identified, and repairs 
made by this installer. 

END OF SECTION 
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SECTION 09 22 16 
AMENDEMENT FOR PRO STUD FRAMING SYSTEMS 
ClarkDietrich™ Building Systems suggested MasterSpec 

92216 Amendment for ProSTUD® FRAMING SYSTEMS 

2.2 FRAMING SYSTEMS
A. Recycled Content of Steel Products:   Postconsumer recycled content plus one-half of preconsumer 

recycled content not less than 20% percent.
B.  Framing Members, General:  Comply with ASTM C 645 for conditions indicated.

1 Steel Sheet Components:  Comply with ASTM C 645 requirements for metal unless otherwise indicated.  
2 Protective Coating:  Comply with ASTM C 645; roll-formed from hot-dipped galvanized steel; complying with 
ASTM A 1003/A 1003M and ASTM A 653/A 653M G40 (Z120) or having a coating that provides equivalent 
corrosion resistance. A40 galvannealed products are not acceptable

C. Studs and Runners:  ASTM C 645.  
1. Non-Structural Studs: Cold-formed galvanized steel C-studs as per ASTM C 645 for conditions 

indicated below:
a. Basis-of-Design Product: Subject to compliance with requirements, provide ClarkDietrich™ 

Building Systems, ProSTUD® products named below, or a comparable product from one 
of the members of the SFIA   
1) SCAFCO Corporation. (www.scafco.com)

b. Flange Size: 1 1/4 inch (32mm).
c. Web Depth: As specified on Drawings 
d. Member Description:  ProSTUD® 25 (25 EQ) 50 ksi.  
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1) Minimum Thickness:  0.0150 inches (0.3810 mm). 2) Minimum Design Thickness:  
0.0158 inches (0.4013 mm).

e. Member Description:  ProSTUD® 20 (20 EQ) 65 ksi.  
1) Minimum Thickness:  0.019 inches (0.4826 mm). 2)  Minimum Design Thickness: 
0.020 inches (0.5080 mm).

f. Member Description:  ProSTUD® 30 mil (20 DW) 33ksi.  
1) Minimum Thickness:  0.030 inches (0.760 mm). 2) Minimum Design Thickness: 
0.0312 inches (0.792 mm).

g. Member Description:  ProSTUD® 33 mil (20 STR) 33ksi.  
1) Minimum Thickness:  0.033 inches (0.8382 mm). 2) Minimum Design Thickness: 
0.0346 inches (0.879 mm).

2. Non-Structural Track: Cold-formed galvanized steel runner tracks, drywall track, in conformance with ASTM C 
645 for conditions indicated below:
a. Basis-of-Design Product: Subject to compliance with requirements, provide ClarkDietrich™ Building 

Systems; ProTRAK®, or a comparable from one of the members of the SFIA:  
1) SCAFCO Corporation. (www.scafco.com)

b. Flange Size: 1-1/4 inch (32 mm). 
c. Web Depth: Track web to match stud web size.  
d. Minimum Material Thickness: Track thickness to match wall stud thickness or as per design.  
3. “EQ” (Equivalent Gauge Thickness) Steel Studs and Runners:  Members that can show certified third party 

testing with gypsum board in accordance with ICC ES AC86 (Approved February 2010 Effective March 1, 
2010) need not meet the minimum thickness limitation or minimum section properties set forth in ASTM C 
645-09. The submission of a recognized evaluation report is acceptable to show conformance to this 
requirement.  

END OF SECTION 
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SECTION 09 24 23 
CEMENT STUCCO 

PART 1 GENERAL 
1.1 SECTION INCLUDES 

A. Portland Cement Plaster (stucco), includes but are not limited to, the following: 
1. Exterior and interior Portland cement plaster. 
2. Interior skim coat over masonry. B. Portland Cement Plaster for installation over metal lath, masonry, concrete, and solid 
backing. 

C. Accessories. 
1.2 RELATED SECTIONS 

A. Cast-In-Place Concrete, Division 3 B. Concrete Unit Masonry, Division 4 
C. Section 05 40 00-Cold Formed Metal Framing. 
D. Section 6 10 00-Rough Carpentry. 
E. Section 09 90 00, Painting and coating. 

1.3 REFERENCES 
A. ASTM (American Society for Testing and Materials): 1. A641-Zinc-Coated (Galvanized) Carbon Steel Wire. 

2. C91-Masonry Cement.  
3. C847-Metal Lath. 
4. C897-Aggregate for Job-Mixed Portland Cement-Based Plasters. 
5. C926-Application of Portland Cement-Based Plaster. 
6. C932-Surface Applied Bonding Agents for Exterior Plastering. 7. C1063- Installation of Lathing and Furring to Receive Interior and Exterior 

Portland Cement-Based Plaster. 
8. C1116-Fiber-Reinforced Concrete and Shotcrete. 
9. C1328-Plastic (Stucco) Cement. 
10. D1784-Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds. 

B. Florida Building Code (FBC). 
C. Portland Cement Association (PCA) Portland Cement Plaster (Stucco) Manual. 

1.4 SUBMITTALS 
A. Submit product data and manufacturer's installation instructions for each product, 

including data showing compliance with requirements. B. Provide product data on stucco materials and accessories, including characteristics and 
limitations of products specified. 

C. Material Certificates:  Submit producer’s certificate for each kind of plaster aggregate 
indicating materials comply with requirements. 

D. Test Reports:  Provide test reports from an independent laboratory certifying that 
cement, sand aggregate and other stucco mix components are free from contaminates and low alkalinity. 

1.5 QUALITY ASSURANCE 
A. Applicator:  Company specializing in application of stuccowork and with minimum 3 

projects equal in scope to this work and 5 years documented experience on projects of 
similar scope. 
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B. Except as modified herein, apply cement plaster under provisions of the Florida building Code, PCA Plaster (stucco) Manual and ASTM C926.  Maintain one copy of 
each standard on site. 

C. Suspension systems exposed to wind shall be designed by a Florida Registered Design 
Professional.  Shop drawings shall be submitted in accordance with the design 
specified.

D. All work shall be performed in accordance with referenced standards. 
1.6 MOCK-UP 

A. Before installation of plaster Work, fabricate mock-up panels for each type of finish 
and application required using materials, including lath and support system, indicated 
for final Work. 

B. Install sample panels 4 feet x 4 feet (minimum) x full thickness in location indicated, or if not other wise indicated, as directed by Project Consultant. Panels may form a 
part of the finished work if installed under provisions of the design parameters. 

C. Demonstrate proposed range of color, texture and installation to be expected in 
completed Work. 

D. Obtain Project Consultant and Owner’s acceptance of panel’s visual quality before 
start of Work. E. Retain panel during construction as standard for judging completed Work. 

1.7 PRE-INSTALLATION MEETING 
A. Shall not occur without Shop Drawings approved by the Contractor and accepted by 

the A/E.  Shall convene a minimum of two weeks before starting work of this section. 
B. Required Attendees: 

1. Contractor. 2. Plastering subcontractor. 
3. Any other subcontractors with associated work. 
4. Architect. 
5. Owner’s Project Manager. 
6. Building Department Representative. 

C. The Contractor shall make arrangements for the meeting and notify the parties required to attend. 
D. Agenda shall include: 

1. Review preparation and installation procedures and coordinating and 
scheduling required with related work. 

2. Review plastering requirements (drawings, specifications, and other contract documents). 
3. Review Shop Drawings and associated submittals. 
4. Review manufacturer's technical materials. 
5. Review and finalize construction schedule related to plastering work and 

verify availability of materials, personnel, equipment and facilities needed to 
make progress and avoid delays. 6. Review required inspection, testing, certifying and material usage accounting 
procedures. 

7. Review weather and forecasted weather conditions, and procedures for 
coping with unfavorable conditions, including temporary coverings or 
enclosures. 

8. Tour representative areas receiving plastering, inspect and discuss condition of the substrate, and other preparatory work performed by other trades. 
1.8 DELIVERY, STORAGE AND HANDLING 

A. Deliver all products in original packages or containers bearing brand name and 
identification of manufacturer. 
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B. Store all bag materials inside, under cover and in a manner to keep them dry and protected from contamination and deterioration. 
C. Note: Place sand under cover and in a manner to keep it lightly damp and prevent 

intrusion of foreign materials. 

1.9 ENVIRONMENTAL REQUIREMENTS 
A. Do not apply stucco when substrate or ambient air temperature is less than 45 degrees Fahrenheit nor no more than 90 degrees Fahrenheit, with a humidity index of less 75, 

or up to 95 degrees with a humidity index is in excess of 75.  
B. Maintain minimum ambient temperature of 45 degrees Fahrenheit during and after 

installation of plaster for not less than 48 hours. 
C. Protect stucco against uneven and excessive evaporation and from blasts of dry air. Apply and cure stucco as required by climatic and job conditions to prevent rapid 

dryout. Provide suitable coverings, moist curing, and barriers to deflect direct sunlight 
and wind, or combination thereof. 

1.10 WARRANTY 
A. Contractor, Sub-Contractor, each Material Supplier:  Provide a 5 year unconditional 

written Guarantee or Warranty covering all workmanship and materials.  Said Guarantee:  Under provisions of all stipulations and requirements stated in the General 
Conditions.  All such Guarantees: commence at the date of Substantial Completion 
and/or date of acceptance of project by Owner, and must include labor and materials 
to provide repair or replacement of stucco and all finishes including painting, sealants, 
signage and other components. 

PART 2               PRODUCTS 
2.1 MATERIALS 

A. Masonry Cement Type S (ASTM C91) or Plastic (Stucco) Cement Type S (ASTM 
C1328). 

B. Approved Manufacturers of a Portland Stucco System, which contains an integral 
water-retarding agent, conforming to ASTM C926. 1. Mfr:  Vulcan Material; Product:  Florida Super Stucco Cement. 
2. Mfr:  Cemex; Product:  CEMEX Broco Stucco Cement or Rinker Stucco 

Cement. 
3. Mfr:  Titan America; Product:  Stucco Cement. 

C. Aggregate (Conforming to ASTM C897): 1. Sand:
a. Clean, hard, natural sand. 
b. Manufactured within the following limits: 
Sieve Size  Percent Retained_______ No. 4   Min 0  Max 0 
No. 8   Min 0  Max 10 No. 16   Min 10  Max 40 
No. 30   Min 30  Max 65 
No. 50   Min 60  Max 80 
No. 100   Min 75  Max 100 
No. 200   Min 90  Max100 

D. Water for mixing and curing Portland cement plaster:  Potable, clean, free of contaminants such as; oil, acids, alkali, vegetable matter, salts or other deleterious 
materials. 

2.2 ADMIXTURES 
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A. Bonding Agent:  Comply to ASTM C932. 1. A non-re-emulsifiable acrylic emulsion.  To be used as integrally mixed 
product when recommended by the Portland Cement-based Stucco 
manufacturer. 
a. Products: 

(1) Mfr:  BASF; Product:  Thoroseal/Acryl 60. 
(2) Mfr:  Dana Marine Lab, Inc.;  Tuf-Link. (3) Mfr:  Lambert, Inc.; Product:  Acrylbond. 

2. Deliver products to job site premixed in the water at specified ratios. 
B. Glass Fibers:  Alkali resistant glass fibers conforming to ASTM C1116 (100 percent 

virgin polypropylene in microfilament form): Micro fiber by Grace Construction 
Products. 1. Substitutions: 

a. Will be considered by the A/E and Owner when submitted per 
requirements of Division-0, Division-1, and Section 01 30 00-
Submitting and substitution. 

2.3 LATH
A. Manufacturer:  Tilath, as manufactured by Alabama Metal Industries Corporation (AMICO), or United States Gypsum Company (USG).  Comply with ASTM C847. 

1. Substitutions: 
a. Will be considered by the A/E and Owner when submitted per 

requirements of Division-0, Division-1, and Section 01 30 00-
Submitting and substitution. 

b. Metal Lath:  Galvanized 2. For Overhead Installation:  3/8-inch rib lath, 3.4 pounds per square yard. 
3. For Vertical Stucco Installation:  Diamond Mesh, 3.4 pounds per square yard. 

B. Paper-backed Wire Fabric Lath:  FS-UU-B-690a, Type I, Grade D, Style 2, Asphalt 
Impregnated Paper Factory-bonded to back; USG Paper backed Metal Lath. 

C. Fasteners:  Clips, screws, nails, stables, wire ties, loops, power actuated fasteners, and 
as recommended by the manufacturer of the lath system.  Comply with ASTM C1063. 

2.4 FRAMING 
A. Channels:  Cold Rolled Steel, 16 gage, galvanized. 

1. Main Runner:  1-1/2 inch, 475 pounds/1000 feet. 
2. Cross Furring Channels:  3/4 inch, 300 pounds/1000 feet. 

2.5 HANGERS 
A. Tie Wire: Conform to ASTM A 641 with Class I zinc coated (galvanized), soft 

tempered steel. 
1. Support of main runners:  No. 9 gage. 
2. Support of cross furring:  No. 18 gage. 
3. Support of wire lath:  No. 18 gage. B. Rod:  Cold Drawn, Mild Steel, galvanized, 1/4 inch Diameter. 

C. Strap:  Flat Mild Steel, galvanized, 3/16 inch x 1 inch. 
2.6 ACCESSORIES 

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

a. Fry Reglet Corporation. 
b. Plastic Components, Inc. 
c. Vinyl Corporation. 
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2. Substitutions: a. Will be considered by the Project Consultant and Owner when 
submitted per requirements of Division-0, Division-1, and Section 
01 30 00-Submitting and substitution. 

b. Accessories, Beads, and Moldings (may be used on wire lath and/or 
interior applications only):  Extruded Polyvinylchloride (PVC).  
Provide in profile and locations shown on drawings. B. Control and Expansion Joint Moldings (may be on wire lath and/or interior 

applications only): 
1. "Fry Plaster Expan-O-Screed" Type PES-75-25. 
2. Conform to ASTM D1784, Type II.  
3. 0.050-inch thick polyvinylchloride (PVC). 4. Color: off-white.  
5. Size:  10 foot lengths. 
6. Provide with the following accessories: 

a. Connector clips:  Polyvinylchloride (PVC) plastic clips for aligning 
continuous lengths of molding. 

b. Notch-Lok Connections:  Polyvinylchloride back plates for aligning intersecting lengths of moldings. 
c. "+" and "T" Intersections:  Factory fabricated intersections used to 

connect horizontal and vertical joints of moldings. 
C. Reveal Moldings (may be on wire lath and/or interior applications only): 

1. Fry "F" Molding Type FPM-75-75. 
2. Conform to ASTM D1784, Type II.  3. 0.050-inch thick polyvinylchloride (PVC). 
4. Color:  Off-white. 
5. Size:  10 foot lengths. 

D. Exterior Building Structural Expansion Joints over masonry and concrete: 
1. Fry “J” Molding Type JPM-75. 
2. Conform to ASTM D1784, Type II. 3. 0.050 inch thick Polyvinylchloride (PVC). 
4. Color:  Off-white. 
5. Size:  10 foot lengths minimum. 

PART 3 EXECUTION 
3.1 EXAMINATION A. Verify that surfaces and site conditions are ready to receive Work. 

B. Verify all surfaces to receive plaster are true and plumb within their allowable 
tolerance.  Notify Project Consultant and Owner if deficiencies exist.  Submit proposed 
remedy of deficiencies to Project Consultant.  Do not proceed with work of this section 
without acceptance of proposed remedy by the Project Consultant. 

C. Concealed Supports, Blocking:  Verify items have been installed in proper locations. D. Mechanical and Electrical: Verify services within walls and soffits have been installed, 
tested and approved. 

3.2 PREPARATION 
A. Protect other work and building surfaces from splattered stucco. 
B. Clean all exterior block surfaces with a acid based masonry cleaner and wash masonry 

cleaner off by pressure washing all exterior block surfaces with a machine providing 2,500 p.s.i. at 45 degree angle to remove all foreign matter and form oil from masonry 
and concrete surfaces.  All concrete surfaces shall be prepared to receive plaster to 
comply with ASTM C926. 

C. Notify the General Contractor in writing of deficiencies in the plane to receive paster.  
Tuckpoint all masonry joints and honeycombing in cast-in-place concrete with an ASTM C270 tuckpoint mortar to provide flush, true surfaces to receive plaster. 
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D. On exterior masonry and concrete surfaces install temporary grounds and screeds as necessary to strike off plaster to true surfaces (strip-forming).  The use of permanent 
corner beads, fabricated control joints, grounds screeds, recesses, etc. on exterior 
masonry and cast-in-place concrete surfaces are not allowed, except at building 
structural expansion joints. 

E. On wire lath and/or interior applications: 
1. Install corner beads, control joints, expansion joints and accessories indicated on drawings and noted within this section true and plumb, using maximum 

lengths available.  At intersections of such joints or accessories, the vertical 
element shall remain continuous and the horizontal element interrupted at 
such intersection. 

2. Anchor corner and casing beads securely to substrate. 3. Expansion and control joints:  Tied to the wire lath and not to substrate. 
4. Wire lath: Do not extend through expansion or control joints. 

F. Do not apply plaster until electrician has protected all boxes. 
G. Conceal all piping, conduit, etc. which cannot be concealed in walls, columns, or 

soffits with wire lath and plaster. 
H. Application of Applied Bonding Agent. 1. Exterior Surfaces: 

a. DO NOT APPLY BONDING AGENT OF ANY KIND. 
b. Dampen exterior surfaces prior to the application of plaster.  
c. Verify the surface is free of visible standing water prior to installing 

plaster. 
2. Interior Surfaces:  Note:  Only on surfaces not subjected to water immersion or high humidity 

a. Clean concrete surfaces of foreign matter.  Thoroughly dampen 
surfaces before using acid solutions, solvent, or detergents to 
perform cleaning.  Wash surfaces with clean water. 

b. Apply specified bonding agent with a brush or roller on cast-in-place 
concrete. c. Dampen concrete and masonry surfaces prior to the application of 
plaster and maintain in a moist condition throughout the course of 
application. 

d. Verify the surface is free of visible standing water prior to installing 
plaster. 

3.3 INSTALLATION-LATHING MATERIALS and ACCESSORIES 
A. Installation to conform to ASTM C1063; except as modified herein. 
B. Install main runners at 48 inches on center (maximum) with their supports at 36 inches 

on center, or install main runners at 36 inches on center (maximum) with their supports 
at 48 inches on center. Install main runners within 6 inches of walls paralleling, to 
support ends of cross furring. Where system is exposed to wind up-lift, provide vertical stiff legs equal to main runners or better at 8 feet on center (maximum) each way, or 
closer if required due to uplift loading. 

C. Install cross furring for overhead applications at 16 inches on center (maximum) and 
for vertical application at 24 inches on center (maximum). Saddle tie furring channels 
to each main runners with doubled No. 18 tie wire. The span of cross furring: 48 inches 
on center (maximum). D. Apply lath taut, with long dimension perpendicular to supports.  Tie lath to supports 
with No. 18 wire at 6 inches on center for horizontal installation and 9 inches on center 
for vertical installation. 

E. Lap ends of lath a minimum 1 inch to 1-1/4 inch (maximum).  Nest ribs of rib lath at 
end laps. Secure end laps with tie wire.  End laps: shall occur over supports. F. Lap sides of diamond mesh lath together minimum 1/2 inch to 1 inch (maximum). 
Nest outside ribs of rib lath together and secure with wire. 

G. Place strip mesh diagonally at corners of lathed openings.  Secure rigidly in place. 
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H. Where dissimilar materials abut, provide a continuous expansion joint and joint molding.  Wire lath and supports: Do not extend through the joint.  At frame 
conditions, double stud each side of expansion joints. 

I. Place expanded casing beads (Stucco Stop) at termination of stucco finishes and 
finishes between concrete and framing.  Butt and align ends. Secure rigidly in place. 

J. Independently support Light fixtures, A.C. vents, etc. 
K. Install accessories to required lines and levels. L. Stucco shall be cut back 1/4 inch from all penetrations through the plaster coat to allow 

for expansion and contraction of dissimilar materials.  A backer rod and sealants shall 
be placed in separation created.   

3.4 CEMENT PLASTER MIXES 
A. Applications-Masonry, concrete and Wire Lath: 1. Dash-bond (Apply on concrete surfaces): 

a. One bag of Stucco cement. 
b. 2.25 to 4 cubic feet of damp aggregate. 
c. Water:  Mixed with bonding agent at a rate of one (1) part-bonding 

agent to 2 parts water. 
2. Scratch Coat: a. One bag of Stucco cement. 

b. 2.25 to 4 cubic feet * of damp aggregate. 
c. Water [mixed with bonding agent at a rate of 1 part bonding agent 

to 2 parts water]. ** (Approximately 7 percent solids content). 
 *The number of shovels of sand equaling one cubic foot shall be 

calibrated using a cubic foot box and re-calibrated several times a day. 
  ** Verify the mixing of the integral bonding agent with Portland 

Stucco System manufacturer. 
3. Brown Coat: 

a. One bag of Stucco cement. 
b. 3 to 5 cubic feet of damp aggregate. c. 1/2 pound of fiberglass fibers. 

4. Finish Coat: 
a. One bag of Stucco cement. 
b. 2.25 to 3 cubic feet of aggregate. 

B. Mixing: 1. Mechanical Mixer: 
a. Provide sufficient horsepower to agitate the stiff stucco mix. 
b. Mixer blades:  Clean and free of foreign materials. 
c. Thoroughly clean mixer after each mix. 

2. Load materials into the stucco mixer in the following order: 
a. 2/3 of the water. b. 1/2 of the aggregate. 
c. All of the Stucco cement. 
d. 1/2 of the aggregate (allow to mix 2 minutes). 
e. Remaining water. 

3. Mechanically mix cementitious and aggregate materials for plasters to 
comply with applicable referenced application standard and with recommendations of plaster manufacturer.  Turn each finished mix for at least 
five minutes. 

4. Do not retemper mixes after the initial set has occurred, or if mix has been 
prepared more than 60 minutes earlier. 

5. Do not add admixtures other than those specified herein on the job site. 
3.5 STRESS RELIEF 
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A. Masonry and concrete surfaces: 1. Install control joints and expansion joints in stucco where these joints occur 
in the wall substrate. 

B. Installed Wire Lath: 
1. Provide control and expansion joints in locations indicated on drawings and 

spaced as follows: 
a. In any direction not to exceed 18 feet on center. b. Limit wall area to 144 square feet and ceiling area to 100 square 

feet.
c. The length to width ratio: Not to exceed 2-1/2 to 1. 
d. Provide an expansion joint where stucco support on wire lath abuts 

dissimilar material. e. Metal lath shall be discontinuous behind control and expansion joint 
accessories.

3.6 PLASTER APPLICATION 
A. Apply cement plaster under provisions of ASTM C926 and as herein modified. 
B. Sequence the work to allow for the continuous application of plaster over all surfaces, and including window and door returns, louvers and other features to provide uniform 

thickness and finishes. 
C. Plaster:

1. Provide Portland cement plaster (stucco), of the composition indicated, to 
comply with the following requirements: 
a. Dampen masonry and concrete surfaces by fog spraying prior to installation of dash-bond or scratch coat.  Surface: free of visible 

water before applying dash-bond or scratch coats.  As far as 
possible, apply each coat in a continuous operation so as to avoid 
unsightly jointing. 

b. Where applicable apply dash-bond over concrete surfaces followed 
immediately with a scratch coat before dash-bond coat becomes dry.  Apply the dash-bond coat in a thin coat approximately 1/16 inch 
thick, with a strong pressure. 

c. Scratch, brown, and skim coat by hand trowelling. 
d. Back trowel each coat, applying with heavy pressure to fill voids, 

eliminate air bubbles, and promote mechanical bond. e. When the scratch coat becomes firm, score the entire surface with 
scarifier tool before initial set.  On vertical surfaces score 
horizontally.  The tool’s purpose is to create a score of sufficient 
width to permit intrusion of the brown coat.  Note:  The use of wire 
combs or brushes for scoring the scratch coat is not allowed. 

f. Strip form all exterior corners. g. Required nominal thickness: With a tolerance of zero to plus 1/8 
inch per coat. 
(1) Three-coat work on metal plaster base: 

(a)    Vertical Surfaces Horizontal Surfaces 
(b) Scratch coat 3/8 inch  1/4 inch (c) Brown coat 3/8 inch  1/4 inch 
(d) Finish coat 1/8 inch* 1/8 inch*__ 
(e) Total  7/8 inch  5/8 inch 
 * Plus any raised texture finishes.  Note:  On wire 

lath, the scratch coat shall extend 1/4 inch beyond the lath. 
(2) Three-coat work on masonry and poured concrete: 

(a)    Vertical Surfaces Horizontal 
Surfaces 

(b) Scratch coat 1/4 inch  - 
(c) Brown coat 1/4 inch  - 
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(d) Finish coat 1/8 inch* -________ (e) Total  5/8 inch  3/8 inch* 
 * Plus any raised texture finishes. 

(3) Three-coat work on metal plaster base on solid base:: 
(a)    Vertical Surfaces Horizontal 

Surfaces 
(b) Scratch coat 1/2 inch  1/2 inch (c) Brown coat 1/4 inch  1/4 inch 
(d) Finish coat 1/8 inch* 1/8 inch*__ 
(e) Total  7/8 inch  7/8 inch 
 * Plus any raised texture finishes.  Note:  On wire 

lath, the scratch coat shall extend 1/4 inch beyond the lath. 
(4) Two-coat work on masonry:  (Interior occupied spaces). 

(a)    Vertical Surfaces Horizontal 
Surfaces 

(b) Scratch coat 3/8 inch    
(c) Finish coat 1/8 inch* _________ (d) Total  1/2 inch  3/8 inch* 
 * Plus any raised texture finishes. 

(5) Provide 1/4 skim coat on masonry at interior of 
Mechanical and Electrical spaces. 

2. Stucco finishes:  As indicated on drawings. 
3. Stucco surfaces to be straight-edged, with jambs and angles straight and true. D. Miscellaneous: 
1. Ensure all surfaces are clean and free of harmful materials before application 

of stucco. 
2. Apply coating continuously without allowing mix to dry at edges. 
3. Fully stucco all exterior exposed or projecting concrete unless otherwise 

indicated.
3.7 CURING 

A. Provide sufficient moisture to all coats to permit continuous hydration of the 
cementitous materials. 

B. Moisture curing of plaster: 
1. Lightly mist the stucco using a nursery-fogging nozzle or with pressure tank nursery sprayer to maintain lightly damp condition. Do not over wet. 
2. The stucco surfaces:  Never saturate or directly spray with jetted water. 
3. Ensure there is no visible water on the surface when plaster is applied. 

C. After applying the scratch coat apply each succeeding coat(s) (brown or finish coat) 
after the coat in place has become sufficiently rigid to resist cracking, the pressures of 
the new coat being applied and the leveling process, and firm to the touch.  Moist cure each coat until the next coat is ready to be applied.  Do not saturate the stucco. 

D. Moist cure a minimum of 3 times a day for a minimum of 3 days after applying finish 
coat.  Maintain finished work in a continuously moist condition by pH testing until 
test reading is 8-10.  Maintain a written and photographic record of each such test. 

E. Comply with ASTM C926. 
3.8 REPAIRING 

A. Sounding Surfaces: 
1. Sound out all stucco on masonry and poured concrete by dragging a small 

hammer (4 oz ball peen) over the surface. 
2. Mark all hollow sounding surfaces that indicate a non-bonding of substrate. 

B. Cutting and patching: 1. Cut, patch, point-up, and repair removed plaster as necessary to 
accommodate other Work and to restore cracks, dents, and imperfections. 
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2. Remove plaster to eliminate blisters, buckles, excessive crazing, check cracking, dry out, efflorescence, sweat-out and similar defects, and where 
bond to substrate has failed, Replace plaster matching adjacent surfaces. 

3.9 PAINTING 
A. Prior to painting plaster, ensure the moisture content of the plaster is less than that 

recommended by the paint manufacturer and the ph of the plaster is less than 10. Verify 
the moisture content using an electronic moisture meter and the ph using a ph pencil.  Test every 1,000 square feet. 

3.10 CLEANING
A. Remove temporary protection and enclosure of other Work. 
B. Promptly remove plaster from doorframes, windows, and other surfaces, which are not to be plastered. 
C. Repair floors, walls and other surfaces, which have been stained, marred, or otherwise 

damaged during plastering Work. 
D. When plastering Work is completed, remove unused materials, containers and 

equipment, and clean floors of plaster debris. 
3.11 PROTECTION 

A. Provide final protection and maintain conditions, which ensures plaster Work being 
without damage or deterioration at time of Substantial Completion. 

END OF SECTION 
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SECTION 09 30 00 
TILING

PART I. GENERAL 
1.1 SCOPE 

A. Ceramic tile supplied by Contractor. 
B. Installation or preparation of substrates 
C. Tile to be thin-set with Latex-Portland cement 
D. Mock-ups of tile installation. 
E. Submittals F. Samples 
G. Shop Drawings 

1.2 GENERAL REQUIREMENTS 
A. The work of this section is governed by the conditions set forth in the Agreement between the Owner and Contractor, the General Conditions of the Contract for 

Construction, Division 1 of these Specifications, and all other documents that make up 
the Agreement. 

B. The Contractor shall ensure that the work of this section is coordinated with the work of 
all related trades affected by or affecting the work of this Section. 

C. The work of this section includes providing all labor, material, miscellaneous fasteners and accessories, and equipment required to complete the work of this Section including 
but not limited to that work specified herein and on the Drawings or as required for a 
complete job. 

1.3 RELATED SECTIONS 
A. Rough Carpentry, Section 06 10 00 
B. Finish Carpentry, Section 06 20 00 
C. Access Panels, Section 08 31 16 
D. Plumbing, Division 22 
E. HVAC, Division 23 F. Electrical, Division 26 

1.4 SUBMITTALS 
A. Submit samples for review of the following: 

1. Tile and trim, two of each type and color for preliminary selection prior to ordering tile. 
2. Grout samples for preliminary selection of grout colors. 
3. Grout samples to be provided in place for approval. 

B. Provide manufacturer's literature on proposed cleaners and sealers. 
C. On-site, dry mock-ups will be required for all ceramic tile and trim installations. 
D. In place mock-ups are required where noted on Drawings or required by Architect. E. Shop drawings are required for paper-backed, factory assembled patterned tile. 

1.5 DELIVERY, STORAGE AND HANDLING 
A. Materials shall be delivered in their original, unopened packages, and protected from exposure to the elements. 
B. Store all sand in protected areas and cover with water proof sheeting. 
C. Store all mortar, portland cement and other accessories on pallets off the ground and 

cover with water proof sheeting. 
D. Keep all materials dry and protect from freezing. 
E. Store all liquid materials in their original, unopened containers. 
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F. Store all metal work in a clean, dry place off the ground until installation.  Protect from damage during storage. 
1.6 QUALITY ASSURANCE 

A. All tile work shall conform to the Tile Council of America, Handbook for Ceramic Tile 
Installation, 1997 Edition, and standards referenced therein, for basic workmanship and material specifications. 

B. Materials shall conform to the ANSI or ASTM standards noted for each material 
specified.

C. Wherever the requirements of this Specification are more restrictive, this Specification 
shall govern. D. All hard surface flooring must comply with floor score standards. 

E. Site applied adhesives, grouts, finishes and sealers must comply with floor score 
standards. 

F. Tile settings adhesives and grouts must meet SCAQMD rule 1168.COC limits as noted 
effective on July 1, 2005 and January 7, 2005. 

PART 2. PRODUCTS 
2.1 CERAMIC TILE

A. Ceramic tile to be as indicated in drawings and schedule. 
B. Trim and saddles are specified on the Drawings. C. Contractor is to develop the order for all tiles, trim, saddles and accessories and shall 

place order. 
2.2 MANUFACTURERS OF SETTING MATERIALS AND GROUTS 

A. Mapei Co. B. Laticrete Co. 
C. Bonsal 
D. Southern Grouts and Mortars 

2.3 SETTING MATERIALS 
A. Materials for mortar beds: 

1. Reinforcing to be 2" x 2" x 16/16 ga. galvanized WWM. 
2. Portland cement, ASTM C-150 Type I or II. 
3. Sand and aggregate, ASTM C 144. 
4. Nails and other fasteners to be hot dipped galvanized. B. Materials for setting tile with thin set portland cement. 
1. Dry-set mortar, ANSI A 118.1. 
2. Latex-Portland cement mortar, ANSI A 118.4. 

2.4 GROUT 
A. Color to be selected by Architect/Owner. 
B. Grout materials: 

1. Portland cement grout. 
2. Latex-Portland cement grout, ANSI A 118.4. 

C. At ceramic and stone tile joints of 1/16" or less use unsanded type grout. D. At ceramic tile and stone tile with joints over 1/16" use sanded type grout. 
E. At wet areas, use moisture and mildew resistant sanded silicone sealant at corners.  Color 

to match grout. 
2.5 ACCESSORIES 

A. Sealants:
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1. Sanded silicone sealants, Type NT, at wet areas. 2. For other sealants see Section 07900 
B. Sealers 

1. Sealer’s Choice by Aqua Mix, 562-946-6877 
2. At ceramic tile:  511 Impregnator by Miracle Sealants Co; 800-350-1901. 

PART 3. EXECUTION 
3.1 GENERAL EXAMINATION, PREPARATION, AND COORDINATION 

A. Prior to installation of backer board or other substrate, ensure that all lights, switches, 
niches, valves, ducts, etc., are coordinated with final tile layout and will center on tiles or joints or as otherwise noted on Drawings. 

B. Check each wall for plumbness and straightness.  Straighten studs or joists as required to 
achieve true flat walls. 

C. Prior to laying any tile, coordinate all layouts with Architect including but not limited to 
the following: 
1. Layout floors in each room to ensure coordination of tile and trim. 2. Each field of custom made tile is to be dry laid for Architect to review texture, 

color variation, grout joint size and layout, and trim patterns. 
D. If discrepancies develop between approved, on-site layout and actual layout of tile as it is 

being set, contact the Architect immediately.  Do not proceed until layout has been 
approved or otherwise revised. E. Keep tiles protected at all times. Apply paper or other material that will not stain tiles and 
cover this with protection board.  Do not leave any tile unprotected until it has been 
properly grouted, cleaned and sealed. 

F. Tile installation and substrate preparation shall be provided by one source. 
3.2 SUB-SLAB PREPARATION, GENERAL 

A. Broom clean slab thoroughly. 
B. Prepare sub-slab per TCA and mortar manufacturer's recommendations. 
C. Ensure that sub-slab is true and to within 1/4" per 10 feet.  Sub-slab shall be pitched as 

required by Drawings. D. Insure that no sealers or curing compounds have been used on sub-slab.  If so, remove the 
compounds or scarify the slab to ensure a good bond. 

E. Sub-slab shall have a steel troweled finish or light broom finish. 
3.3 TILE FLOORS SET ON CONCRETE SLAB 

A. Dry-set or latex-Portland cement thin set to sub-slab or mud bed. 
1. Install waterproof membrane over substrate per manufacturer's instructions. 
2. Thin set tiles to sub-slab or cured mud bed with dry-set or latex-Portland cement 

mortar. 
3. Back butter damp tiles prior to setting.  Soak porous tiles as per manufacturer's 

instructions.  Wipe all tiles of free surface water before setting. 4. Install tiles level, true and coplanar with adjacent tiles with no lippage. 
5. Expansion joints, where required, shall be installed as per details on Drawings. 

B. Tiles are to be set as per approved on-site layout. 
3.4 SHOWERS 

A. Seal and waterproof all niches prior to setting tile.  Install waterproofing exactly as per 
manufacturer’s printed instructions. 

B. Set tiles with dry-set or latex-Portland cement mortar. 
C. Shower floors shall be thin set with dry-set mortar or latex-Portland cement mortar over a 

mortar bed.  Shower pan shall be tested for leaks for 24 hours prior to setting mud.  Keep shower pan protected at all times until mortar bed is installed and set. 
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D. All inside corners shall be sealed with sanded silicone sealant to match grout color. E. All outside corners are to be carefully mitered where bullnose and other trim are not 
available.

3.5 GROUT 
A. Seal all stone tiles with sealer compatible with stone prior to grouting. 
B. Grout all tiles after set tile has cured. 
C. Provide in place sample of each type of grout and each color prior to proceeding. 
D. Grouting shall be done as per approved sample. 
E. Grouting shall be installed per ANSI A 108.10. F. Cure grout as per grout manufacturer's written instructions. 

3.6 JOB CLOSEOUT, CLEANING AND SEALING 
A. At job closeout, inspect all grout joints and re-grout as required. 
B. Clean all tiles of grout and sealants when grouting is complete. C. Clean ceramic tile with a mild, acid type cleaner prior to sealing. 
D. Do not use acid cleaner on natural stone.  Use only cleaners recommended by stone 

supplier. 
E. Seal all tile with sealer compatible with tile and grout. 

END OF SECTION 
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SECTION 09 62 48 
RESILIENT RUBBER ATHLETIC FLOORING 

PART I. 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. Resilient (rubber) Athletic Flooring. 

1.3 SUBMITTALS 
A. Product Data:  For each type of product indicated. 
B. Samples for Initial Selection:  For each type of product indicated. 
C. Samples for Verification:  For each type of product indicated, in manufacturer's standard-size samples of 

each resilient product color, texture, and pattern required. 
D. Product Schedule:  For resilient products. Use same designations indicated on Drawings.
E. Submit manufacturers detail from Johnsonite for adhering resilient rubber athletic flooring to gypsum board 

as indicated on drawings. 

1.4 QUALITY ASSURANCE 
A. Mockups:  Provide resilient products with mockups specified in other Sections. 

1.5 DELIVERY, STORAGE, AND HANDLING 
A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient 

temperatures maintained within range recommended by Johnsonite, but not less than 55 deg F (13 deg C) 
or more than 85 deg F (29 deg C). 

1.6 PROJECT CONDITIONS 
A. Install resilient products after other finishing operations, including painting, have been completed. 
B. Maintain ambient temperatures within range recommended by Johnsonite, but not less than 65 deg F (18 

deg C) or more than 85 deg F (29 deg C) in spaces to receive resilient products during the following time 
periods: 1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 
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C. Maintain the ambient relative humidity between 40% and 60% during installation. 
D. Until Substantial Completion, maintain ambient temperatures within range recommended by Johnsonite, 

but not less than 55 deg F (13 deg C) or more than 85 deg F (29 deg C). 
PART 2 – PRODUCTS 

2.1 RESILIENT ATHLETIC FLOORING  
Manufacturer: 
Johnsonite, Inc. Phone: (800) 899-8916
16910 Munn Road (440) 543-8916Chagrin Falls, Ohio 44023 Tech: Ext 9297
Web:  www.tarkettna.com Samples: Ext 9299E-mail:  info@johnsonite.com Fax: (440) 543-8920 

ENVIRONMENTAL SUSTAINABILITY NOTES:
Johnsonite Resilient Rubber Athletic Flooring 

Johnsonite offers a RESTART reclamation program for returning  jobsite scrap 
Triumph Rubber Athletic Tile Flooring contains 53% pre-consumer recycled content 
100% Recyclable 
Phthalate, chlorine and halogen-free 
Johnsonite facilities are ISO 9001 and ISO 14001 Certified (Inertia and Triumph only) 
For all environmental sustainability information visit ecoScorecard on Johnsonite home page at 
www.tarkettna.com 

1. TRIUMPH Tile Specify – Resilient Rubber Athletic Tile Flooring with the following physical 
characteristics: 
a. Complies with requirements for ASTM F 1344 Standard Specification for Rubber Floor Tile Class 1-A and 1-B. 
b. Tile manufactured of dual durometer layers composed of 100% synthetic and natural rubber. 
c. Tile is two-ply vulcanized construction which incorporates a rubber wear layer and an elastic 

cushioned performance layer. 
d. Spike and Skate resistant. 
e. Wear layer thickness: .090" (2.3 mm). f. Overall thickness: 3/8" [.375" (9.5 mm)].
g. Tile design, texture, and color:  

1) Square Edge (glue down) Hammered Texture: 
a) Solid Color. 
b) Speckled Color. 

h. Tile size: 1) Square Edge (glue down) 24" X 24" (61 cm X 61 cm) 
i. ASTM D 2047, Standard Test Method for Static Coefficient of Friction of Polish-Coated 

Flooring of 0.6 or greater. 
j. ASTM F 970, Standard Test Method for Static Load Limit – passes 250 PSI. 
k. ASTM D 3389 Standard Test Method for Coated Fabrics Abrasion Resistance: < 1.00 gram weight loss. 
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l. ASTM E 648, Standard Test method for Critical Radiant Flux of 0.45 watts/cm2 or greater, 
Class I. 

m. Johnsonite offers a RESTART reclamation program for returning  jobsite scrap 
n. Resilient Rubber athletic Flooring contains 7% rapidly renewable content o. 100% Recyclable 
p. Phthalate, chlorine and halogen-free 
q. Rubber Athletic Tile Flooring contains 53% pre-consumer recycled content 
r. Johnsonite facilities are ISO 9001 and ISO 14001 Certified 

For TRIUMPH HAMMERED TEXTURE, GLUE-DOWN Installation Tile specify SMH: 
To be selected by Owner/Architect  
Color by number and name: To be selected by Owner/Architect  

2.2  INSTALLATION MATERIALS 
A. Trowelable Leveling and Patching Compounds: Latex-modified, Portland cement based or blended 

hydraulic-cement-based formulation. 
B. Adhesives: As recommended by Johnsonite to meet site conditions. 

1. Resilient Rubber Athletic Flooring (For glue down tile only). 
a. Johnsonite 965 Flooring and Tread Adhesive 

PART 3 – EXECUTION 
3.1 EXAMINATION 

A. A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture 
content and other conditions affecting performance of the work. 

B. Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections 
and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere 
with adhesion of resilient products. 

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

A. Prepare substrates according to Johnsonite written instructions to ensure adhesion of Resilient Athletic 
Flooring. 
1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 
2. Remove substrate paint, coatings and other substances that are incompatible with adhesives or 

contain soap, wax, oil, solvents, or silicone, using mechanical methods recommended by manufacturer.  Do not use solvents. 
3. Mechanically remove contamination on the substrate that may cause damage to the resilient athletic 

flooring material. Permanent and non-permanent markers, pens, crayons, paint, etc., must not be 
used to write on the back of the flooring material or used to mark the substrate as they could bleed 
through and stain the flooring material.  
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B. Fill cracks, holes, depressions and irregularities in the substrate with good quality Portland cement based 
underlayment leveling and patching compound and remove bumps and ridges to produce a uniform and 
smooth substrate. 

C. Do not install resilient products until they are same temperature as the space where they are to be installed. 1. Move resilient products and installation materials into spaces where they will be installed at least 
48 hours in advance of installation. 

D. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation. 
2.8 RESILIENT ATHLETIC FLOORING INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient athletic flooring for adhering rubber 
flooring to gypsum wall board. 

B. Resilient Athletic Rubber Sheet Flooring: 
1. Install with Johnsonite adhesive specified for the site conditions and follow adhesive label for proper 

use. 
2. Install rolls in sequential order following roll numbers on the labels. 
3. Reverse sheets unless instructed otherwise in Johnsonite Installation Instructions. 4. Roll the flooring in both directions using a 100 pound three-section roller. 

C. Resilient Athletic Rubber Tile Flooring: 
1. Install with Johnsonite adhesive specified for the site conditions and follow adhesive label for proper 

use. 
2. Do not Quarter Turn tile. 
3. Roll the flooring in both directions using a 100 pound three-section roller. 

2.9 CLEANING AND PROTECTION 
A. Comply with manufacturer's written instructions for cleaning and protection of resilient products. 
B. Perform the following operations immediately after completing resilient product installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 
2. Sweep and vacuum surfaces thoroughly. 
3. Damp-mop surfaces to remove marks and soil. 

C. Protect resilient products from mars, marks, indentations, and other damage from construction operations 
and placement of equipment and fixtures during remainder of construction period. 
1. No traffic for 24 hours after installation. 
2. No heavy traffic, rolling loads, or furniture placement for 72 hours after installation. 

D. Wait 72 hours after installation before performing initial cleaning 
E. A regular maintenance program must be started after the initial cleaning. 

END OF SECTION 
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SECTION 09 65 13 
RESILIENT BASE AND ACCESORIES 

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. Resilient base. 2. Resilient stair accessories. 
3. Resilient molding accessories. 

B. Related Sections: 
1. Division 09 Section "Resilient Sheet Flooring" for resilient sheet floor coverings. 
2. Division 09 Section "Resilient Tile Flooring" for resilient floor tile. 
3. Division 09 Section "Resilient Athletic Flooring" for resilient floor coverings for use in athletic-activity or support areas. 

1.3 SUBMITTALS 
A. Product Data:  For each type of product indicated. 
B. Sustainable Design Submittals: 

1. Product Data for Credit:  For adhesives, including printed statement of VOC content. 
C. Samples for Initial Selection:  For each type of product indicated. 
D. Samples for Verification:  For each type of product indicated, in manufacturer's standard-size Samples but 

not less than 12 inches long, of each resilient product color, texture, and pattern required. 
E. Product Schedule:  For resilient products. [Use same designations indicated on Drawings.] 

1.4 QUALITY ASSURANCE 
A. Fire-Test-Response Characteristics:  As determined by testing identical products according to ASTM E 648 

or NFPA 253 by a qualified testing agency. 
1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm. 

B. Mockups:  Provide resilient products with mockups specified in other Sections. 
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1.5 DELIVERY, STORAGE, AND HANDLING 
A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient 

temperatures maintained within range recommended by manufacturer, but not less than 50 deg F or more 
than 90 deg F. 

1.6 PROJECT CONDITIONS 
A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 deg F or 

more than 95 deg F, in spaces to receive resilient products during the following time periods: 
1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. Until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer, 
but not less than 55 deg F or more than 95 deg F. 

C. Install resilient products after other finishing operations, including painting, have been completed. 

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. Furnish not less than 10 linear feet for every 500 linear feet or fraction thereof, of each type, color, 

pattern, and size of resilient product installed. 

PART 2 - PRODUCTS 

2.1 RESILIENT BASE  
A. Resilient Base: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
a. Armstrong World Industries, Inc. 
b. Burke Mercer Flooring Products; Division of Burke Industries, Inc. c. Endura Rubber Flooring; Division of Burke Industries, Inc. 
d. Johnsonite. 
e. Mondo Rubber International, Inc. 
f. Roppe Corporation, USA. 

B. Resilient Base Standard:  ASTM F 1861. 
1. Material Requirement:  Type TS (rubber, vulcanized thermoset). 2. Manufacturing Method:  Group I (solid, homogeneous). 
3. Style:  Cove (base with toe). 

C. Minimum Thickness:  0.080 inch. 
D. Height:  4 inches As indicated on Drawings. 
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E. Lengths:  Coils in manufacturer's standard length. 
F. Outside Corners:  Job formed or preformed. 
G. Inside Corners:  Job formed or preformed. 
H. Finish:  Satin As selected by Architect from manufacturer's full range. 
I. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.2 RESILIENT MOLDING ACCESSORY  
A. Resilient Molding Accessory: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
a. Burke Mercer Flooring Products; Division of Burke Industries, Inc. 
b. Johnsonite. 
c. R.C.A. Rubber Company (The). 
d. Roppe Corporation, USA. e. VPI, LLC; Floor Products Division. 

B. Description:  Cap for cove carpet Cap for cove resilient floor covering Carpet bar for tackless installations 
Carpet edge for glue-down applications Nosing for carpet Nosing for resilient floor.  

C. Material:  Rubber. 
D. Profile and Dimensions:  As indicated. 
E. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.3 INSTALLATION MATERIALS 
A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended 

hydraulic-cement-based formulation provided or approved by manufacturer for applications indicated. 
B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and substrate 

conditions indicated. 
1. Use adhesives that comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24): 

a. Cove Base Adhesives:  Not more than 50 g/L. 
b. Rubber Floor Adhesives:  Not more than 60 g/L. 

C. Stair-Tread-Nose Filler:  Two-part epoxy compound recommended by resilient tread manufacturer to fill 
nosing substrates that do not conform to tread contours. 

D. Metal Edge Strips:  Extruded aluminum with mill finish of width shown, of height required to protect exposed edges of tiles, and in maximum available lengths to minimize running joints. 
E. Floor Polish:  Provide protective liquid floor polish products as recommended by resilient stair tread 

manufacturer. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 
A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture 

content and other conditions affecting performance of the Work. 
B. Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections 

and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere 
with adhesion of resilient products. 

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

3.2 PREPARATION 
A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient products. 
B. Concrete Substrates for Resilient Stair Treads and Accessories:  Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 2. Remove substrate coatings and other substances that are incompatible with adhesives and that 
contain soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer.  Do 
not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer. 
4. Moisture Testing:  Perform tests recommended by manufacturer and as follows.  Proceed with 

installation only after substrates pass testing. 
a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with installation only 

after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 sq. ft. in 
24 hours. 

b. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed with installation 
only after substrates have maximum Insert acceptable percentage relative humidity level 
measurement. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound and 
remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install resilient products until they are same temperature as the space where they are to be installed. 
1. Move resilient products and installation materials into spaces where they will be installed at least 

48 hours in advance of installation. 
E. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation. 

3.3 RESILIENT BASE INSTALLATION 
A. Comply with manufacturer's written instructions for installing resilient base. 
B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other permanent 

fixtures in rooms and areas where base is required. 
C. Install resilient base in lengths as long as practicable without gaps at seams and with tops of adjacent pieces aligned. 
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D. Tightly adhere resilient base to substrate throughout length of each piece, with base in continuous contact with horizontal and vertical substrates. 
E. Do not stretch resilient base during installation. 
F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient base with 

manufacturer's recommended adhesive filler material. 
G. Preformed Corners:  Install preformed corners before installing straight pieces. 
H. Job-Formed Corners: 

1. Outside Corners:  Use straight pieces of maximum lengths possible.  Form without producing 
discoloration (whitening) at bends. 

2. Inside Corners:  Use straight pieces of maximum lengths possible. 

3.4 RESILIENT ACCESSORY INSTALLATION 
A. Comply with manufacturer's written instructions for installing resilient accessories. 
B. Resilient Stair Accessories: 

1. Use stair-tread-nose filler to fill nosing substrates that do not conform to tread contours. 
2. Tightly adhere to substrates throughout length of each piece. 
3. For treads installed as separate, equal-length units, install to produce a flush joint between units. 

C. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates throughout 
length of each piece.  Install reducer strips at edges of carpet and resilient floor covering that would otherwise be exposed. 

3.5 CLEANING AND PROTECTION 
A. Comply with manufacturer's written instructions for cleaning and protection of resilient products. 
B. Perform the following operations immediately after completing resilient product installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 
2. Sweep and vacuum surfaces thoroughly. 3. Damp-mop surfaces to remove marks and soil. 

C. Protect resilient products from mars, marks, indentations, and other damage from construction operations 
and placement of equipment and fixtures during remainder of construction period. 

D. Floor Polish:  Remove soil, visible adhesive, and surface blemishes from resilient stair treads before 
applying liquid floor polish. 
1. Apply two coat(s). 

E. Cover resilient products until Substantial Completion. 

Bid 12139-983City of Fort Lauderdale

5/10/2018 5:38 AM p. 538

CAM 18-0815 
Exhibit 3 

Page 38 of 500



City of Fort Lauderdale  Section 09 65 66 – 1 of 9 
Fire Station # 8

SECTION 09 65 66 
RESILIENT ATHLETIC FLOORINGPART I. GENERAL 

1.1 SUMMARY 
A.     The work of this section includes: 

1.  Types of re-bonded recycled rubber sound control flooring to be placed over sub-
flooring in fitness gyms, sports and training facilities and high-traffic or acoustically 
sensitive areas. 
2.  Adhesive 

B.    Related Sections: Section(s) related to this article include: 
1.  Concrete Substrate  
2.  Noise Control and Vibration Isolation 

1.2 REFERENCES 
A.    Standards listed by reference, including revisions by issuing authority, form a part of this specification section to extent indicated. Standards listed are identified by issuing authority, 
authority abbreviation, designation number, title, or other designation established by issuing 
authority. Standards subsequently referenced herein are referred to by issuing authority and 
standard designation. 
B. International Organization for Standards (ISO): 

1. ISO 10140 Part 5 Acoustics -- Laboratory measurement of sound insulation of building 
elements 

C. American Society for Testing and Materials (ASTM): 
1. ASTM E1007 Standard Test Method for Field Measurement of Tapping Machine 
Impact Sound Transmission Through Floor-Ceiling Assemblies and Associated Support 
Structures 
2. ASTM E2179 Standard Test Method for Laboratory Measurement of the Effectiveness of Floor Coverings in Reducing Impact Sound Transmission Through Concrete Floors 
3. ASTM F2170 Standard Test Method for Determining Relative Humidity in Concrete 
Floor Slabs Using in-situ Probes 
4. ASTM D5116 CHPS/CA 01350 – Collaborative of High Performance Schools, Low-Emitting Materials Criteria 
5. ASTM F1869 Standard Test Method for Measuring Moisture Vapor Emission Rate of 
Concrete Subfloor Using Anhydrous Calcium Chloride 

D.    South Coast Air Quality Management District (SCAQMD) Rule # 1168 
1.  VOC standards for adhesive and sealant applications  
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   E.   Florida Green Building Coalition 
1.  International Organization for Standardization® document, ISO 14021 – Provides guidance on the terminology, symbols, testing, and verification methodologies that an 

organization should use for self-declaration of the environmental aspects of its products and 
services. 

1.3 SYSTEM DESCRIPTION 
A.    Performance Requirements: Provide recycled rubber resilient flooring, which has been 
manufactured and installed to maintain performance criteria stated by manufacturer without 
defects, damage, or failure. 

1.4 SUBMITTALS 
A.    General: Submit listed submittals in accordance with Conditions of the Contract and Division 1 Submittal 
Procedures Section. 
B.    Florida Green Building Coalition: Provide documentation of how the requirements for credit will be met. 

1.  List of proposed materials with recycled content. Indicate pre-consumer and post-consumer content. 
2.  Product data and certification letter indicating percentage of recycled content for both pre-c onsumer and post-consumer content. 
3.  Recycled content is defined in accordance with the International Organization for Standardization 
document, ISO 14021 Environmental labels and declarations. 
a.  Post-consumer material - waste materials diverted from the waste stream after consumer or commercial use. 
b.  Pre-consumer material - materials diverted from the waste stream during the manufacturing process. 
Excluded are regrind, rework, and scrap. 

C.    Product Data: Submit product data, including manufacturer’s guide specifications product sheet, for specified products. 
D.    Shop Drawings: Manufacturer’s specifications, catalog cuts, and other items needed to demonstrate 
compliance with the specified requirements. Also the manufacturer’s recommended installation procedures, 
which, when approved by the architect, will become the basis for accepting or rejecting actual installation 
procedures used on the work. 
E.    Samples: Submit selection and verification samples for finishes, colors, and textures of all 
Geniemat Fit 70
F.    Quality Assurance Submittals: Submit the following: 

1. Certificates: If required, certification of performance characteristics specified in this  
document shall be provided by the manufacturer. 

2.  Manufacturer’s Instructions: Manufacturer’s installation instructions. 
G.    Closeout Submittals: Submit the following: 

1. Warranty: Warranty documents specified herein. 
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1.5 QUALITY ASSURANCE 
A.    Qualifications 

1.  Installer Qualifications: Installer experienced in performing work of this section who 
has specialized in installation of work similar to that required for this project. 

a.  Certificate: When requested, submit certificate indicating qualification. 
2.  Manufacturers’ Qualifications: Manufacturer capable of approving application 
method. 

C.    Mock-Ups: Install at project site a job mock-up using acceptable products and manufacturer-
approved installation methods. Comply with workmanship standard. Comply with Division 1 
Quality Control (Mock-Up Requirements) Section. 

1.  Mock-Up Size: 8’ x 8’  
2.  Maintenance: Maintain mock-up during construction for workmanship comparison; 
remove and legally dispose of mock-up when no longer required. 
3.  Incorporation: Mock-up may be incorporated into final construction upon Owner’s 
approval. 

D.    Pre-installation Meetings: Conduct pre-installation meeting to verify project requirements, 
substrate conditions, manufacturer’s instructions, and manufacturer’s warranty requirements.  Contractor to coordinate pre-installation meeting with flooring subcontractor prior to installation.  
E.    Pre-installation Testing: Conduct pre-installation testing as follows: substrate moisture testing 
prior to installation; contractor shall consult with flooring manufacturer prior to installation of 
flooring. 

1.6 DELIVERY, STORAGE AND HANDLING 
A.    General: Comply with Division 1 Product Requirements Sections. 
B.    Ordering: Comply with manufacturer’s ordering instructions and lead time requirements to avoid construction delays. 
C.    Delivery: Deliver materials in manufacturer’s original, unopened, and undamaged containers 
with identification labels intact. 
D.    Storage and Protection: Store materials at temperature and humidity conditions recommended 
by manufacturer and protect from exposure to harmful weather conditions. 

1.7 PROJECT CONDITIONS 
A.    Temperature Requirements: Maintain air temperature in spaces where products will be installed for time period before, during, and after installation as recommended by manufacturer. 

B. Field Measurements: Verify actual measurements/openings by field measurements before fabrication; 
show recorded measurements on shop drawings. Coordinate field measurements and fabrication 
schedule with construction progress to avoid construction delays. 
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1.8 WARRANTY 
A.    Project Warranty: Refer to Conditions of the Contract for project warranty provisions. 

1.  The recommendations for applications and installation are based on our extensive experience and 
on current technological practice. Our liability and responsibility in the event of damages is limited 
to the extent defined in our General Terms and Conditions of Business and is not in any way 
increased by the above recommendations or by advice given by our sales representatives or 
applications engineering staff. 

2. Pliteq Inc. is a corporation duly organized and validly existing under the laws of the province of 
Ontario. Pliteq offers a limited lifetime warranty on the GenieMat FIT brand of Sound Control 
Flooring products against defects in material and workmanship and that GenieMat FIT shall meet 
all published specifications and shall perform effectively. Pliteq warranties that during the warranty 
period GenieMat FIT shall not harden, become brittle, chip, crack, tear, or exhibit any signs of excessive deterioration except for normal wear and tear. All other warranties including implied 
warranties for a particular purpose are expressly excluded. The sole remedy against the seller will 
be the replacement or repair of the defective goods, or at seller's option, credit may be issued not 
exceeding the selling price of the defective goods. 

1.9 MAINTENANCE 
A.    Extra Materials: Deliver to Owner extra materials from same production run as products 
installed. Package products with protective covering and identify with descriptive labels. Comply 
with Division 1 Closeout Submittals (Maintenance Materials) Section. 

1.  Quantity: Furnish quantity of re-bonded recycled rubber Sound Control Underlayment 
units as requested on purchase order. 
2.  Delivery, Storage and Protection: Comply with Owner’s requirements for delivery, 
storage, and protection of extra materials. 

PART 2. PROPRIETARY MANUFACTURER/PRODUCTS 
2.1 MANUFACTURERS 
A. Address: PLITEQ or approved equal. 1370 Don Mills Road, Toronto, ON M3B 3N7; Telephone: (416) 449-0049; Fax: (416) 849-0415; Email: llim@pliteq.com
2.2 PROPRIETARY PRODUCT(S) 

A.   Pliteq GenieMat Re-bonded Recycled Rubber Sound Control Flooring and Adhesives manufactured by Pliteq Inc or approved equal.  
1. Pliteq GenieMat FIT70 Re-bonded Recycled Rubber Sound Control Flooring 

a. GenieMat FIT70 Color: Black 
2. Pliteq GenieMat FAS-HM High Solid Urethane Adhesive 
3. Pliteq GenieMat TMIP (Treadmill Isolation Pads) 
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2.3.1 PLITEQ GENIEMAT FIT70 RE-BONDED RECYCLED RUBBER SOUND CONTROL FLOORING 
A.    Product Name: The non-laminated, re-bonded rubber flooring tiles furnished under this 
specification shall be Pliteq GenieMat FIT Recycled Rubber Sound Control Flooring. 

B. Material: GenieMat FIT is a resilient floor interlocking tile system made from up to 93% recycled 
rubber      content and comprised of resilient floor covering and interdependent air-pocket impact 
pedestals on the underside, used when superior impact shock, vibration, and noise control is required in fitness, gym, sports, and training  facilities, and high-traffic or acoustically-sensitive environments.   

C.    Flooring Tile Dimension: GenieMat FIT Flooring Tiles will have an overall thickness of 2 
3/4" 70mm, 24" x 24" 610mm x 610mm tiles for FIT70. 
D.    Tile Weight: GenieMat FIT Flooring Tiles will have an individual weight of  27.84 lb, 12.63 kg standard for FIT70. 
E.   Tiles Tolerances: Tile Width ± 1/8" [3 mm], Thickness: ± 1/8" [3 mm]. 
F.    Impact Force Exposure Level (ISO 10140 - Part 5): Specified resilient athletic flooring must be tested in a NVLAP certified laboratory and comply with ISO standards for impact force 
exposure. 30mm thickness shall meet an impact exposure level of 41dB. 70mm thickness shall 
meet an impact exposure level of 39 dB. 
G.   Impact Insulation Class Field (ASTM E1007): Floor-ceiling assembly must meet requirement 
as stated by building code and/or acoustical consultant. 

H.   Reduced Impact Sound Transmission (ASTM E2179): Specified floor-ceiling assembly must 
be tested in a NVLAP certified laboratory and comply with ASTM standards. 
I. CHPS Section 01350 (ASTM D5116): Pass (Pliteq GenieMat FIT30 & Pliteq GenieMat FIT70) 

2.3.2 PLITEQ GENIEMAT FIT70 STANDARD TRANSITION PIECES 
A.   Product Name: The non-laminated, single-ply, re-bonded rubber sloped transition pieces 
under this specification shall be Pliteq GenieMat Re-bonded Recycled Rubber Standard transition 
Pieces
B:   Materials: Made from 93% recycled rubber content, Pliteq GenieMat Re-bonded Recycled 
Rubber Standard Transition Pieces are sloped, resilient strips that are used to transition from a 
flat floor to the GenieMat FIT30 and FIT70 flooring tiles. 
C.   Piece Dimension: Pliteq GenieMat Re-bonded Recycled Rubber Standard Transition Pieces 
have a    triangular cross-section with: 
-a height of 2 3/4" [70 mm]  and a width of 9 5/8" [245 mm] and a length of 48" [1220 mm] for 
FIT70. 

C. Piece Weight: 17.3 lb [7.8 kg] for FIT70 
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2.3.3 Pliteq GenieMat FIT30 & FIT70 ADA Transition Pieces 
 A.   Product Name: The non-laminated, single-ply, re-bonded rubber sloped transition pieces under this                                     
 specification shall be Pliteq GenieMat Re-bonded Recycled Rubber ADA Transition Pieces.

B.   Materials: Made from 93% recycled rubber content, Pliteq GenieMat Re-bonded Recycled Rubber 
ADA Transition Pieces are sloped, resilient strips that are used to transition from a flat floor to the 
GenieMat FIT70 flooring tiles. These pieces meet the Americans with Disabilities Act (ADA) requirements 
for slope of a wheelchair accessible ramp. 

 C.   Piece Dimension: Pliteq GenieMat Re-bonded Recycled Rubber ADA Transition Pieces have a     triangular cross-section with:
-a height of 2 3/4" [70 mm]  and a width of 40 5/8" [1032 mm] and a length of 48" [1220 mm] for 
FIT70.

 D.   Piece Weight: 100.2lb [45.4 kg] for FIT70
   2.3.4 PLITEQ GENIEMAT HM HIGH SOLID URETHANE ADHESIVE 

A.   Product Name: The high solid acrylic-urethane adhesive under this specification shall be 
Pliteq GenieMat HM high solid acrylic-urethane adhesive. 
B.   Material: GenieMat HM is a high solid acrylic-urethane moisture-cured, non-sag, permanently 
elastic adhesive that has excellent adhesion to elastomers, concrete, and wood and is engineered 
for indoor and outdoor applications. 
C.    Adhesive Type: High solid urethane 
D.    Adhesive Cure System: Moisture-cured 
E.    Weight: 2 gallon pail – 24lbs 
F.    Color: White 
G.    VOC Content: 0g/L  
H.    Freeze/Thaw: Stable to 10°F 
I.     Application Temperature: 65°F – 95°F 
J.    Relative Humidity Test (ASTM F2170): Maximum 90% 
K.    Calcium Chloride Test (ASTM F1869): Maximum 10 lbs/1,000 ft² in 24 hrs. 
L.    Flashpoint: >200°F 
M.    Shelf Life: 12 months 
N.    Working Time: 20-30 minutes 
O.    Trowel: 1/16” square notched trowel (1) 
P.    Coverage Rate: 95 ft²/gallon (1/16” square notched trowel) 
Q.    CHPS/CA 01350 (ASTM D5116): pass 

1. For indoor installation on concrete or plywood subfloors only. See GenieMat 
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Installation Manual for instructions. 
2.3.5 GENIEMAT TMIP (TREADMILL ISOLATION PADS) 

A.   Product Name: GenieMat TMIP (treadmill isolation pads).
B.   Piece Dimension: Pliteq GenieMat(TREADMILL ISOLATION PADS) 5” x 7” - Rear mounts, 5” x 18” - Front mounts (2” Thickness) 
C. Piece Weight: Lightweight case: 100 lbs user 1.46 psi deflection 1 to 2 cm Heavyweight case: 300 lbs 

user 2.76 psi deflection 2 to 3 cm 
2.4    PRODUCT SUBSTITUTIONS 

A.   Substitutions: No substitutions permitted. 
2.5    RELATED MATERIALS 

A.   Related Materials: Refer to other sections listed in Related Sections paragraph herein for related materials. 
2.6    SOURCE QUALITY 

A.   Source Quality: Obtain re-bonded recycled rubber impact sound insulation materials from a single manufacturer. 

PART 3. EXECUTION 
3.1 MANUFACTURERS’ INSTRUCTIONS 

A.   Compliance: Comply with manufacturer’s product data, including product technical bulletins, 
product catalog installation instructions, and product carton instructions for installation. 

3.2    EXAMINATION 
A.   Site Verification of Conditions: Verify substrate conditions, which have been previously 

installed under other sections, are acceptable for product installation in accordance with 
manufacturer’s instructions. 

3.3    PREPARATION 
A.   Surface Preparation: Surfaces shall be prepared in accordance with ANSI standards. 

3.4    ERECTION/INSTALLATION/APPLICATION/CONSTRUCTION 
A.   Re-bonded Recycled Rubber Sound Control Flooring: Comply with the Pliteq GenieMat FIT Technical Installation Manual for procedures and techniques for re-bonded recycled rubber Sound 

Control Flooring installation. 
B.   Related Products Installation: Refer to other sections listed in Related Sections paragraph 

herein for related products installation. 
C.   Installation should not begin until all other trades are finished in the area. 
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D.   Areas to receive the re-bonded recycled rubber Sound Control Flooring should be weather 
tight and maintained at a minimum uniform temperature of 65°F (18°C) for 48 hours before, during, and after the installation. 

3.5    ERECTION/INSTALLATION/APPLICATION/CONSTRUCTION( GENIEMAT TMIP (TREADMILL ISOLATION PADS) 
A.   Clean the floor area under and around the treadmill removing any obstructions, cables, dirt, 
grease, etc. 
B. Reset treadmill incline to the minimum setting and place a mark on the floor at the desired front wheel position. 
C. Adjust treadmill inclination to the maximum setting and again place a mark on the floor at 
this rear front wheel position. 
D. Measure the distance between the two marked points above. Subtract this distance from 15.75” (the length of the channel in the front pad). 
E. Divide the resulting excess distance by 2. By measuring this distance from the front and rear 
of the channel you have determined the position of your minimum and maximum incline wheel 
positions. Mark these locations in the channel of the front pad. 
F. Reset the treadmill inclination to minimum setting and install the front pads, positioning 
the wheel on the full forward location marked in step 3. 
G. Install the rear pads such that the foot of the treadmill is positioned in the center as much as 
possible. 
H. Use of the treadmill can cause movement of wheel and mount positions on the GenieMat 
TMIP. As a minimum maintenance procedure the treadmill should be centered on the pads 
weekly or as required. 

3.6    FIELD QUALITY REQUIREMENTS 
A.   Manufacturer's Field Services: Upon Owner's request, provide manufacturer's field service 

consisting of product use recommendations in accordance with manufacturer's instructions. 
B.   Field Tests should be performed by an independent acoustical laboratory accredited by the 

U.S. Department of Commerce, National Institute of Standards and Technology under the National Voluntary Laboratory Accreditation Program for the specified test procedure. 
C.   The cost for all field acoustical testing, corrective work associated with the installation of the 

re-bonded  
recycled rubber Sound Control Underlayment and flooring to meet the minimum requirements, shall be borne by the flooring contractor(s). 

3.7    CLEANING 
A.   Remove temporary coverings and protection of adjacent work areas. Repair or replace 
damaged installed products. Clean installed products in accordance with manufacturer’s instructions prior to Owner’s acceptance. Remove construction debris from project site and legally 
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dispose of debris. 
3.8    PROTECTION 

A.   Protection: Protect installed product and finish surfaces from damage during construction. 

END OF SECTION 
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  SECTION 09 67 26 
 DECORATIVE QUARTZ EPOXY FLOORING 
 Dex-O-Tex Decor-Flor 

PART 1.00 - GENERAL 
1.01 GENERAL REQUIREMENTS    
  A.   Work of this Section as shown or specified shall be in accordance with the requirements of the 

Contract Documents. 
1.02  WORK INCLUDED
   A. Work of this Section includes all labor, materials, equipment and services necessary to complete 

epoxy flooring incorporating ceramic coated colored inorganic quartz aggregate and integral base 
as selected on drawings and/or specified herein. 

1.03 RELATED WORK
    A. Concrete – Division 3  
    B. Floor drains - Division 15 
    
  1.04 SUBMITTALS
      A. General:  Submit the following in accordance with Conditions of Contract and Division 1 

Specification Sections. 
      B. Product Data:  Submit manufacturer's technical data application instructions and general 

recommendations for decorative quartz epoxy flooring specified herein. 
     C. FGBC Submittals: 

1.   Product Data for Category 6: Materials For products having recycled content, submit 
documentation indicating percentages by weight of postconsumer and preconsumer recycled 
content. 

   a.    Include statement indicating costs for each product having recycled content. 
   b. Include FGBC Product Information Form for FGBC Category 6: Materials. 
  2. Product Data for FGBC Category 5: Health Prerequisite  For field applied, interior, paints 

coatings and primers, include printed statement of VOC content indicating compliance with 
Category requirements. 

   a. Include FGBC Product Information Form for FGBC Category 5: Health Prerequisites. 
  3. Provide additional documentation for products as required to achieve FBGC Category 6: 

Materials & Category 5: Health. 
  D. Samples for initial selection purposes in form of manufacturer's color charts showing range of 

standard colors available. 
   1.  Submit 2-1/2" x 4" samples in color and quartz aggregate combination as selected. 
     E. Material certificates signed by manufacturer certifying that the decorative quartz epoxy flooring 

submitted complies with requirements specified herein. 
     F. Maintenance Instructions:  Submit manufacturer's written instructions for recommended 

maintenance practices. 
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1.05    QUALITY ASSURANCE
    A. Installer Qualifications:  Engage an experienced installer or applicator who has specialized in 

installing resinous flooring types similar to that required for this Project and who is acceptable to 
manufacturer of primary materials. 

    B. Single-Source Responsibility:  Obtain epoxy component of flooring materials, including primers, 
resins, hardening agents, and finish or sealing coats, from a single manufacturer.  Obtain 
ceramic-coated quartz aggregate from primary manufacturer of that product. 

1.06 DELIVERY STORAGE AND HANDLING
    A. Deliver materials in original packages and containers with seals unbroken and bearing 

manufacturer's labels containing brand name and directions for storage and    mixing with other 
components. 

    B.  Store materials to comply with manufacturer's directions to prevent deterioration from moisture, 
heat, cold, direct sunlight, or other detrimental effects. 

1.07 PROJECT CONDITIONS
    A. Environmental Conditions:  Comply with epoxy resin composition flooring manufacturer's 

directions for maintenance of ambient and substrate temperature, moisture, humidity, ventilation, 
and other conditions required to execute and protect work. 

    B. Lighting:  Permanent lighting will be in place and working before installing decorative quartz 
epoxy flooring. 

PART 2:00 - PRODUCTS 
2.01 MATERIALS
    A. Decorative quartz epoxy flooring shall be Dex-O-Tex Decor-Flor as manufactured by Crossfield 

Products Corp. in Rancho Dominguez, California and Roselle Park, New   Jersey. 
2.02 PROPERTIES
    A. Colors: As indicated, or if not otherwise indicated, as selected by Architect from manufacturer's 

standard color combinations. 
    B. Physical Properties:  Provide flooring system that meets or exceeds the listed minimum physical 

property requirements when tested according to the referenced standard test method in 
parentheses.

 Compressive Strength  
 Complete System (ASTM C109)   8,556 psi. 
 Resin Component (ASTM D695)   12,900 psi. 
 Surface Hardness (ASTM D2240)                Durometer D 85 
 Aggregate Hardness (Moh's Mineral Scale)                6 1/2-7  
 Indentation Characteristics (MIL-PRF-3134) 
 Para. 4.7.4.2.1-Steadily Applied Load)  0.005 indentation 
 Impact Resistance (MIL-PRF-3134)  0.011 indentation 
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 Para. (4.7.3)      No cracking, loss of bond 
 Adhesion (ACI Comm. 503.1-92)   345 psi. (100% failure in concrete) 
 Water Absorption (MIL-PRF-3134)  Less than 1%  
 Abrasion Resistance (ASTM C501)   19 Wear Index (H-22 Wheel) 

 Tensile Strength (ASTM D638)            4,400 psi. 
 Resin Component           
 Elongation (ASTM D638)    19.6%  
 Resin Component 
2.03 SUPPLEMENTAL MATERIALS
      A. Waterproofing Membrane:  Type recommended or produced by manufacturer of epoxy resin 

composition flooring system for type of service and floor condition indicated.  
      B. Anti-Microbial Additive:  Incorporate antimicrobial chemical additive to control growth of most 

bacteria, fungi, algae and actinomycetes. 

PART 3.00 - EXECUTION 
3.01 INSPECTION
   A. Examine the areas and conditions where decorative quartz epoxy flooring is to be installed and 

notify the Architect of conditions detrimental to the proper and timely completion of the work.  
Do not proceed with the work until unsatisfactory conditions have been corrected by the 
Contractor in a manner acceptable to the Architect. 

3.02 PREPARATION
    A. Substrate:  Perform preparation and cleaning procedures according to flooring manufacturer's 

instructions for particular substrate conditions involved, and as specified.  Provide clean, dry, and 
neutral substrate for flooring application. 

    B. Concrete Surfaces:  Shot-blast, acid etch or power scarify as required to obtain optimum bond of 
flooring to concrete. Remove sufficient material to provide a sound surface, free of laitance, glaze, 
efflorescence, and any bond-inhibiting curing compounds or form release agents.  Remove grease, 
oil, and other penetrating contaminates. Repair damaged and deteriorated concrete to acceptable 
condition. Leave surface free of dust, dirt, laitance, and efflorescence.

 C. Materials:  Mix epoxy resin components when required, and prepare materials according to 
flooring system manufacturer's instructions. 

3.03 APPLICATION
    A. General:  Apply each component of decorative quartz epoxy flooring system according to 

manufacturer's directions to produce a uniform monolithic flooring surface of thickness indicated. 
    B. Broadcast Coats: Apply liberal application of clear epoxy resin mixture, allow to self-level, 

Bid 12139-983City of Fort Lauderdale

5/10/2018 5:38 AM p. 550

CAM 18-0815 
Exhibit 3 

Page 50 of 500



Section 09 67 26 - 4 of 4 
City of Fort Lauderdale 
Fire Station #8 

broadcast (by hand or spray machine) ceramic coated quartz aggregate, allow to set to hardness, 
sweep off excess unbonded aggregate and repeat process to achieve total        nominal thickness of 
1/16"-1/8". 

    C. Finish or Sealing Coats: After quartz filled broadcast coats have cured sufficiently, apply finish 
coats of type recommended by flooring manufacturer to produce finish matching approved 
submittal sample and in number of coats and spreading rates recommended by manufacturer. 

 1.  Finished floor shall be 1/16"-1/8" thick, uniform in color and free of trowel marks. 
    D. Cove Base: Apply cove base mix to wall surfaces at locations shown to form cove base height of 

4 inches unless otherwise indicated. Follow manufacturer's printed instructions and details 
including taping, mixing, priming, troweling, sanding, and top-coating of cove base. 

3.04 CURING, PROTECTION AND CLEANING.
    A. Cure decorative quartz epoxy flooring materials according to manufacturer's directions, taking 

care to prevent contamination during application stages and before completing curing process.  
Close application area for a minimum of 24 hours. 

 END OF SECTION  
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SECTION 09 90 00 
PAINTING AND COATING

PART I. GENERAL 
1.1 SCOPE 

A. Preparation of new surfaces B. Interior painting 
C. Exterior painting 
D. Painting of interior walls to be water base 
E. Painting of interior ceiling to be water base 
F. Painting of metal G. Submittals 
H. Submission of samples 
I. In place mock ups of finishes 

1.2 GENERAL REQUIREMENTS 
A. The work of this section is governed by the conditions set forth in the Agreement 

between the Owner and Contractor, the General Conditions of the Contract for 
Construction, Division 1 of these Specifications, and all other documents that make up 
the Agreement. 

B. The Contractor shall ensure that the work of this section is coordinated with the work of 
all related trades affected by or affecting the work of this Section. C. The work of this section includes providing all labor, material, miscellaneous fasteners 
and accessories, and equipment required to complete the work of this Section including 
but not limited to that work specified herein and on the Drawings or as required for a 
complete job. 

1.3 RELATED SECTIONS 
A. LEED Credit Summary 01 35 63 
B. Finish Carpentry, Section 06 20 00 
C. Architectural Woodwork, Section 06 40 00 
D. Joint Protection, Section 07 90 00 E. Access Panels, Section 08 31 16 
F. Gypsum Board Assemblies, Section 09 21 16 
G. HVAC, Division 23 
H. Electrical, Division  26 

1.4 SUBMITTALS 
A. Submit manufacturer's printed literature on each type of finish.  Keep one copy of this 

literature on the job for reference throughout course of job. 
B. Provide four (4) samples of each type of finish and each color for preliminary color and 

finish selection.  Samples to be on the type of material on which they will be painted on 
the job. C. Provide in-place mock-ups of approved color samples in locations noted by Architect. 
1. Refer to drawings for scale and location of mock-ups. 

1.5 ENVIRONMENTAL  AND CODE REQUIREMENTS 
A. Paint shall conform to the local VOC requirements. 
B. Paint shall conform to the flame spread ratings required by the local building codes. 
C. Paint shall be stored as per manufacturer's written instructions. 
D. Paint may only be applied under environmental conditions as recommended by the 
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manufacturer. E. Paints and coatings on interior surfaces must not exceed VOC content limits per Green 
Seal Standard GS-11, 1st edition May 20, 1993. 

F. Anti-corrosive paints and anti-rust paints on interior surfaces and ferrous metals shall not exceed the VOC content lime of 2500/L per Green Seal Standard GC-03. 
G. Wood finishes, floor coatings, stains, primers, and shellacs on interior surfaces must not 

exceed VOC limits per SCAWMD rule 113 Jan 1, 2004. 

1.6 DELIVERY, STORAGE AND HANDLING 
A. Materials shall be delivered in their original, unopened packages, and protected from exposure to the elements. 
B. Damaged or deteriorated materials shall be removed from the premises. 
C. Store all materials off the floor on pallets and cover with plastic tarps. 
D. Store all materials in a way that facilitates inspection. 

1.7 MAINTENANCE STOCK 
A. Leave one full gallon of each type and color of paint.  Clearly mark the paint color, type 

and room number for paint. 
B. Provide owner with a paint schedule showing location of all paints. 

PART 2. PRODUCTS 
2.1 MANUFACTURERS 

A. Paints, exterior stains & interior stains 
1. Sherwin Williams 
2. PPG Paints 

2.2 PAINT SCHEDULE;  
A. Refer to architectural finish plan, for paint specifications and color selections.  All paints 

listed are Sherwin Williams’s products.  Other products may be used if equal in every way to those specified.  Requests for substitutions must be made to the Architect as 
specified in Section 01 30 00. 

2.3 PAINTING ACCESSORIES 
A. Other products such as thinners, linseed oils, turpentine shall be used as required per manufacturer's printed recommendations. 
B. Spot prime any woods with knots with Zinsser's BIN Primer Sealer 
C. Caulking to be a paintable, urethane acrylic sealant, 
D. Putty for nail holes at clear and stained wood finishes to be Patchal by Mohawk Finishing 

Products, Inc.  Colors are to match wood being filled. 
E. Provide all tarps, protective material, tape, ladders, scaffolding, lights and all other equipment and accessories required for the complete installation of the work of this 

section. 
PART 3. EXECUTION 

3.1 EXAMINATION AND GENERAL PREPARATION 
A. Verify that substrates are ready to receive finishes.  Notify the Architect in writing of any 

substrates that are not acceptable for painting.  Substrates that are not ready shall be 
finished or repaired by the respective trade. 

B. Do not start interior finish painting until job is free of dust and HVAC is operational. 
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C. Verify that moisture content of surfaces being painted is below 12%.  Check several locations in each room with an electronic moisture meter.  Record these readings and 
submit one copy to the Architect noting the location, material and date of the test. 

D. Before priming is started, remove or tape off all electrical plates, finish hardware, HVAC 
grilles, and other finish items not to be painted.  Place items in clear plastic bags and 
label for each room.  Store as required so that items do not get lost or damaged.  Re-
install all items when painting is complete. E. Mask off and otherwise protect all surfaces not to be painted prior to start of painting. 

3.2 PREPARATION OF SURFACES 
A. Preparation of gypsum board surfaces: 1. Prime gypsum board surfaces per paint manufacturer’s written instructions. 

2. Examine surfaces with lights to find defects in surfaces. 
3. Fill defects with Topping compound.  Sand and spot prime these areas when 

compound is dry. 
B. Un-primed ferrous metals: 

1. Inspect metal surfaces for any defects and fill or repair as required. 2. Remove any scaling or rust by wire brush.  Wash with solvent and prime with 
rust inhibitor per paint schedule. 

3. Prime as per manufacturer's instructions. 
C. Shop-primed ferrous metals: 

1. Sand and scrape surfaces to remove any loose primer or rust. 
2. Spot prime bare metal. D. Plaster or stucco surfaces: 
1. Examine surfaces with lights to find defects in surfaces. 
2. Clean surfaces of all dust and dirt. 
3. Ensure that moisture content of surfaces is at or below 12%. 
4. Prime with primer as noted in paint schedule. 

E. Wood to receive a field applied clear finish: 1. Ensure that all planner and sanding marks are sanded out with fine sandpaper, 
120 grit or finer. 

2. On woods to receive a filled grain, fill the grain with grain filler and wipe clean.  
Lightly sand when dry.  Wipe clean with a tack cloth to remove all dust and grit. 

3. Stain woods to be stained to match approved samples. 4. Back-prime all woods to receive a clear finish with specified finish cut 25% 
with thinner. 

F. At galvanized or anodized metal: 
1. Wash with solution of trisodiumphosphate in clean water.  Rinse thoroughly 

with clean water.  Allow to dry thoroughly before priming. 
2. Prime with primer noted on paint schedule. 

3.3 APPLICATION OF PAINT 
A. Use only paint from their original containers, clearly marked as to the paint they contain. 
B. Paint is to be applied in accordance with manufacturer's instructions. C. Primers may be tinted per manufacturer's written directions. 
D. Finished paint application is to match approved sample or mock up. 
E. Keep all areas and rooms being painted clean and free of dust. 
F. Application of paint on interior walls and ceilings: 

1. Paint on walls and ceilings is to be applied by roller.  Nap of roller is to be as required by paint manufacturer to achieve finish of approved sample. 
2. Paint on walls and ceilings is to be applied by roller and brushed out. 
3. Paint on walls and ceilings may be spray applied.  Use only equipment that is 

compatible with the paint and that will achieve finish of the approved sample. 
G. Paint is to cover completely without streaks or runs.  Coats noted on paint schedule above 

are minimum required.  Painter shall apply as many coats as necessary to provide 
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complete cover and match approved samples. H. Application of paint on wood: 
1. Paint applied to wood shall be brushed on. 
2. Paint applied to wood may be rolled on and brushed out.  Ensure that all runs are 

fully brushed out. 
3. Paint may be spray applied to wood where approved by the Architect. 
4. Use only brushes recommended by the paint manufacturer. I. All paint must be applied in a manner compliant with local VOC regulations. 

J. Application of paint on steel shall be as per SSPC specifications for system specified 
herein. 

3.4 PAINTING OF MECHANICAL and  ELECTRICAL EQUIPMENT 
A. Louvers and grilles shall be factory finished where required per Finish Schedule on 

Drawings. 
B. Any louver or grille that is factory primed is to be painted. 
C. Prime and paint both sides and edges of all plywood back plates and panels for electrical, 

telephone, security, and cable TV equipment. D. Paint all access panels and cover plates to match surrounding walls. 
E. Paint flat black any ductwork visible through grille or register. 
F. Paint electrical, plumbing and mechanical equipment as required per those sections.  

Color-code those items per the requirements of those Sections. 
3.5 CLEANING

A. Clean up paint spills and splatters as work proceeds. 
B. Clean paint from windows and glass as soon as it dries. 
C. Store paint, brushes, rollers, and cleaners in an area of the job that is not finished. 
D. Keep all paint, cleaners, and solvents sealed when not in use. 

3.6 JOB CLOSEOUT 
A. Touch up all walls and other painted surfaces that are marred, nicked, or otherwise 

damaged.  Surfaces shall be re-painted as required so that there is no evidence that they 
have been touched-up. B. Clean all surfaces of splatters and drips. 

C. Remove all tape and glue from tape from surfaces. 
D. Re-install all hardware, electrical plates and other items removed for painting. 
E. Provide Owner with manufacturer’s printed maintenance instructions. 

END OF SECTION 
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SECTION 10 14 10 
SIGNS AND IDENTIFICATION DEVICES

PART 1.  GENERAL 
1.01 SECTION INCLUDES 

A. Signage 
1.02 SUBMITTAL 

   A. Manufacturers must submit 3 references showing products for projects completed within 
the last 6 years.   

B. Submit manufacturer's technical data and installation for each type of sign required. 
C. Submit shop drawings listing sign size, letterform and letter heights. 
D. Submit one full size sample of each sign of type, style and color specified, including 

method of attachment.  If approved, the sample will become part of the job. E. Submit sign color samples for review by Architect. 
1.03 SIGN TYPE DESCRIPTION 

A. Signage shall consist of room number and room function to meet the requirements of the 
Americans with Disabilities Act - 1990 (ADA) and CABO ANSI Al 17.1 - 1992. B. Refer to drawings for sign types etc., 

PART 2.  PRODUCTS 
2.01 MANUFACTURER         

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. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on 
Drawings or a comparable product by one of the following: 
1. ACE Sign Systems, Inc. 
2. Advance Corporation; Braille-Tac Division. 
3. Allen Industries Architectural Signage 
4. Allenite Signs; Allen Marking Products, Inc. 
5. APCO Graphics, Inc. 
6. ASI-Modulex, Inc. 7. Best Sign Systems Inc. 
8. Bunting Graphics, Inc. 
9. Fossil Industries, Inc. 
10. Gemini Incorporated. 
11. Grimco, Inc. 
12. Innerface Sign Systems, Inc. 13. InPro Corporation 
14. Matthews International Corporation; Bronze Division. 
15. Mills Manufacturing Company. 
16. Mohawk Sign Systems. 
17. Nelson-Harkins Industries. 18. Seton Identification Products. 
19. Signature Signs, Incorporated. 
20. Supersine Company (The) 
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2.02 GRAPHIC PROCESS 
      

A. All signs shall be manufactured using Graphic Process Series 200A - Sand Carved® using 
Format D or as indicated in drawings. 

B. Tactile characters shall be raised the required 1/32" inches from sign face.  Glue-on letters or etched backgrounds are not acceptable. Tactile character shall comply with Florida 
Accessibility code section 703. 

C. All text shall be accompanied by Grade 2 braille.  Braille shall be separated ½" from the 
corresponding raised characters or symbols.  Grade 2 braille translation to be provided by 
signage manufacturer. Braille shall comply with Florida Accessibility section 703.3 and 703.4. 

D. All letters, numbers and/or symbols shall contrast with their background, either light 
characters on a dark background or dark characters on a light background.  Characters and 
background shall have a non-glare finish. Finish and contrast shall comply with Florida 
Accessibility sections 703.5.1, 703.6.2, and 703.7.1. 

E. Plaque material shall be Special Purpose SP125 decorative thermosetting high pressure laminate.  Material to be 1/8” thick laminate with a melamine resin surface and a phenolic 
resin core which provides resistance to abrasion, stains, alcohol, solvents, boiling water, and 
heat.  The material shall be NEMA rated and have flammability and smoke values that meet 
the standards for flammability of interior materials or as indicated in drawings. 

F. Background color as selected by architect from manufacturer’s actual color samples.  
Letterform shall be Gill Sans upper case letters and numbers or as indicated in drawings. 

G. Size of letters and numbers shall be as follows: 
1. Room numbers shall be 1 ". 
2. Lettering for room ID signs shall be 5/8" or as noted. 
3. Symbol size shall be 6". 
4. Standard Grade 2 braille shall be ½" below copy. 5. Corners:   ½" radius 
6. Copy position: CC (centered/centered) or as indicated on drawings. 

H. All signs shall comply with Florida Accessibility code section 703. . 

2.03 SIGN DESIGN 
A. Type A - Office classroom, room number and function signs, as indicated on drawings.  

Plaque size, 6" x 6" or as indicated in drawings. 
B. Type B - Restroom signs design ADA, size 1’-1 1/8” X 1’-2 3/8"  with a 6" accessibility and 

gender symbol with the verbal description placed directly below and followed by Grade 2 braille as indicated in drawings on sheet A-105. Braille shall comply with Florida 
Accessibility section 703.3 and 703.4. 

C. Type C – As indicated on drawings. See Sheet A-105. 
D. Type D – As indicated on drawings. See Sheet A-105. 
E. Type G – Restroom signs design seze 1’ – 1 1/8” x 1’ – 2 3/8” with both gender symbols 

with the verbal description placed directly below and followed by grade 2 braille as indicated on drawings on Sheet A-105. 

2.04 EXTERIOR WALL SIGNS (At Handicapped Entrances) 
A. Type E & F - Access entrance symbol sign, Design M-203-9 Black duranodic aluminum 

frame. Insert size 9" x 12".  Insert shall have a raised 6" accessibility symbol with the 
verbal description, “Entrance” and “Exit” using 1" Gill Sans upper case letters directly 
below and followed by Grade 2 braille.  

B. See sign layouts on architectural drawings along with sign schedule. On sheet A-105. 
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PART 3.  INSTALLATION    

3.1     INSTALLATION 
A. Signs shall be mounted using vinyl tape and silastic adhesive.  
B. Mechanical for sign Type C & D. All signs shall be mounted 60" from the floor to the 

center of the sign on the latch side. The distance between the door frame and sign should 
be 2".  See Sheet A-105.  

C. Installer user assumes responsibility for suitable installation of the signs. 

3.2     CLEANING AND PROTECTION  

C. After installation, clean soiled sign surfaces according to manufacturer's written instructions.  Protect signs 
from damage until acceptance by City. 

END OF SECTION 
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SECTION 10 28 00 
TOILET, BATH, AND LAUNDRY 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. Public-use washroom accessories. 
2. Private-use bathroom accessories. 3. Underlavatory guards. 
4. Custodial accessories. 

B. City-Furnished Material:   
1. Contractor to coordinate with City and City’s vendor for installation. Contractor to 

provide backing for all toilet, bath/shower, and laundry accessories. 
2. Toilet paper dispensers 3. Hand towel dispensors 

C. Related Sections: 
1. Division 09 Section "Tiling" for ceramic toilet and bath accessories. 

1.3 SUBMITTALS 
A. Product Data:  For each type of product indicated.  Include the following: 

1. Construction details and dimensions. 2. Anchoring and mounting requirements, including requirements for cutouts in other work 
and substrate preparation. 

3. Material and finish descriptions. 
4. Features that will be included for Project. 
5. Manufacturer's warranty. 

B. Samples:  Full size, for each accessory item to verify design, operation, and finish requirements. 
1. Approved full-size Samples will be returned and may be used in the Work. 

C. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room of each 
accessory required. 
1. Identify locations using room designations indicated. 
2. Identify products using designations indicated. 

D. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals. 
E. Warranty:  Sample of special warranty. 
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1.4 QUALITY ASSURANCE 
A. Source Limitations:  For products listed together in the same Part 2 articles, obtain products 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. 

1.5 COORDINATION 
A. Coordinate accessory locations with other work to prevent interference with clearances required for access by people with disabilities, and for proper installation, adjustment, operation, cleaning, 

and servicing of accessories. 
B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent delaying 

the Work. 
C. Contractor to coordinate with City and City’s vendor for installation. Contractor to provide backing for all toilet, bath/shower, and laundry accessories. 

1.6 WARRANTY 
A. Special Mirror Warranty:  Manufacturer's standard form in which manufacturer agrees to replace 

mirrors that develop visible silver spoilage defects and that fail in materials or workmanship 
within specified warranty period. 
1. Warranty Period: 15 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS 
A. Stainless Steel:  ASTM A 666, Type 304, 0.031-inch minimum nominal thickness unless 

otherwise indicated. 
B. Brass:  ASTM B 19, flat products; ASTM B 16/B 16M, rods, shapes, forgings, and flat products 

with finished edges; or ASTM B 30, castings. 
C. Steel Sheet:  ASTM A 1008/A 1008M, Designation CS (cold rolled, commercial steel), 0.036-

inch minimum nominal thickness. 
D. Galvanized-Steel Sheet:  ASTM A 653/A 653M, with G60 hot-dip zinc coating. 
E. Galvanized-Steel Mounting Devices:  ASTM A 153/A 153M, hot-dip galvanized after 

fabrication. 
F. Fasteners:  Screws, bolts, and other devices of same material as accessory unit and tamper-and-theft resistant where exposed, and of galvanized steel where concealed. 
G. Chrome Plating:  ASTM B 456, Service Condition Number SC 2 (moderate service). 
H. Mirrors:  ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick. 
I. ABS Plastic:  Acrylonitrile-butadiene-styrene resin formulation. 
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2.2 PUBLIC-USE WASHROOM ACCESSORIES 
A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

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

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following: 
1. American Specialties, Inc. 2. Bobrick Washroom Equipment, Inc. 
3. Bradley Corporation. 
4. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc. 

C. Toilet Tissue (Roll) Dispenser: 
1. City provided with City’s vendor installing product. Contractor to coordinate with all parties for installation scheduling. 

D. Paper Towel (Roll) Dispenser: 
1. City provided with City’s vendor installing product. Contractor to coordinate with all 

parties for installation scheduling. 
E. Liquid-Soap Dispenser: 

1. City provided with City’s vendor installing product. Contractor to coordinate with all parties for installation scheduling. 
F. Grab Bars: 

1. As indicated on Drawings. 
G. Sanitary-Napkin Disposal Unit: 

1. As indicated on Drawings. 

H. Stainless-Steel “Toiletry” Shelf: 
1. As indicated on Drawings. 

I. Mirror Unit: 
1. As indicated on Drawings. 

2.3 PRIVATE-USE BATHROOM ACCESSORIES 
A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following: 
B. Basis-of-Design Product:  Bobrick Washroom Equipment, Inc. used for basis-of-design. Subject 

to compliance with requirements, provide product indicated on Drawings or comparable product 
by one of the following: 
1. American Specialties, Inc. 2. Bobrick Washroom Equipment, Inc. 
3. Bradley Corporation. 
4. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc. 
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C. Toilet Tissue (Roll) Dispenser: 
1. City provided with City’s vendor installing product. Contractor to coordinate with all 

parties for installation scheduling. 
D. Paper Towel (Roll) Dispenser: 

1. City provided with City’s vendor installing product. Contractor to coordinate with all 
parties for installation scheduling. 

E. Liquid-Soap Dispenser: 
1. City provided with City’s vendor installing product. Contractor to coordinate with all 

parties for installation scheduling. 
F. Grab Bars: 

1. As indicated on Drawings. 
G. Sanitary-Napkin Disposal Unit: 

1. As indicated on Drawings. 
H. Stainless-Steel “Toiletry” Shelf: 

1. As indicated on Drawings. 
I. Mirror Unit: 

As indicated on Drawings. 

J. Shower Curtain Rod: 

1. As indicated on Drawings. 
K. Shower Curtain: 

1. As indicated on Drawings. 
L. Folding Shower Seat: 

1. As indicated on Drawings.  
2. ADA acceptable manuf. companies with proof of documentation. 

M. Contractor to provide “nitch” recessed shelf in shower wall all exposed surfaces tiled as indicated 
on Drawings. 

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

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

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following: 
1. Plumberex Specialty Products, Inc. 
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2. Truebro by IPS Corporation. 
C. Underlavatory Guard: 

1. Basis-of-Design Product:  All acceptable ADA manuf. companies with proof of 
documentation. 

2. Description:  Insulating pipe covering for supply and drain piping assemblies that prevent 
direct contact with and burns from piping; allow service access without removing 
coverings. 3. Material and Finish:  Antimicrobial, molded plastic, white. 

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

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

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following: 

1. American Specialties, Inc. 
2. Bobrick Washroom Equipment, Inc. 
3. Bradley Corporation. 4. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc. 

C. Mop and Broom Holder: 
1. As indicated on drawings. 

2.6 FABRICATION 
A. General:  Fabricate units with tight seams and joints, and exposed edges rolled.  Hang doors and 

access panels with full-length, continuous hinges.  Equip units for concealed anchorage and with corrosion-resistant backing plates. 
B. Keys:  Provide universal keys for internal access to accessories for servicing and resupplying.  

Provide minimum of six keys to City's representative. 

PART 3 - EXECUTION 

3.1 INSTALLATION 
A. Install accessories according to manufacturers' written instructions, using fasteners appropriate to substrate indicated and recommended by unit manufacturer.  Install units level, plumb, and 

firmly anchored in locations and at heights indicated. 
B. Grab Bars:  Install to withstand a downward load of at least 250 lbf, when tested according to 

ASTM F 446. 

3.2 ADJUSTING AND CLEANING 
A. Adjust accessories for unencumbered, smooth operation.  Replace damaged or defective items. 
B. Remove temporary labels and protective coatings. 
C. Clean and polish exposed surfaces according to manufacturer's written recommendations. 
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END OF SECTION  
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SECTION 10 44 13 
FIRE EXTINGUISHERS CABINETS 

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. Fire protection cabinets for the following: 
a. Portable fire extinguishers. 

B. Related Sections: 
1. Division 10 Section "Fire Extinguishers." 

1.3 UNIT PRICES 
A. Work of this Section is covered in bid for this project. 

1.4 SUBMITTALS 
A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, 

dimensions of individual components and profiles, and finishes for fire protection cabinets. 
1. Fire Protection Cabinets:  Include roughing-in dimensions, details showing mounting methods, 

relationships of box and trim to surrounding construction, door hardware, cabinet type, trim style, 
and panel style. 2. Show location of knockouts for hose valves. 

B. Shop Drawings:  For fire protection cabinets.  Include plans, elevations, sections, details, and attachments 
to other work. 

C. Samples for Initial Selection:  For each type of fire protection cabinet indicated. 
D. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size 

indicated below: 
1. Size:  6 by 6 inches square. 
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E. Product Schedule:  For fire protection cabinets. Coordinate final fire protection cabinet schedule with fire extinguisher schedule to ensure proper fit and function.  Use same designations indicated on Drawings. 
F. Maintenance Data:  For fire protection cabinets to include in maintenance manuals. 

1.5 QUALITY ASSURANCE 
A. Fire-Rated, Fire Protection Cabinets:  Listed and labeled to comply with requirements in ASTM E 814 for 

fire-resistance rating of walls where they are installed. 
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. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to fire protection cabinets including, but not limited to, 
the following: 
a. Schedules and coordination requirements. 

1.6 COORDINATION 
A. Coordinate size of fire protection cabinets to ensure that type and capacity of fire extinguishers indicated 

are accommodated. 
B. Coordinate size of fire protection cabinets to ensure that type and capacity of fire hoses, hose valves, and 

hose racks indicated are accommodated. 
C. Coordinate sizes and locations of fire protection cabinets with wall depths. 

1.7 SEQUENCING 
A. Apply decals on field-painted, fire protection cabinets after painting is complete. 

PART 2 - PRODUCTS 

2.1 MATERIALS 
A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B. 
B. Aluminum:  Alloy and temper recommended by aluminum producer and manufacturer for type of use and finish indicated, and as follows: 

1. Sheet:  ASTM B 209. 
2. Extruded Shapes:  ASTM B 221. 

C. Stainless-Steel Sheet:  ASTM A 666, Type 304. 
D. Tempered Float Glass:  ASTM C 1048, Kind FT, Condition A, Type I, Quality q3, 3 mm thick, Class 1 

(clear).
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E. Break Glass:  Clear annealed float glass, ASTM C 1036, Type I, Class 1, Quality q3, 1.5 mm thick, single strength.
F. Tempered Break Glass:  ASTM C 1048, Kind FT, Condition A, Type I, Quality q3, 1.5 mm thick. 
G. Wire Glass:  ASTM C 1036, Type II, Class 1, Form 1, Quality q8, Mesh m1 (diamond), 6 mm thick. 
H. Transparent Acrylic Sheet:  ASTM D 4802, Category A-1 (cell-cast sheet), 1.5 mm thick, with Finish 1 

(smooth or polished). 
I. Acrylic Bubble:  One piece. 

2.2 FIRE PROTECTION CABINET 
A. Cabinet Type:  Suitable for fire extinguisher. (Basis-of-design: Larsen's Manufacturing Company; as 

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

a. Fire End & Croker Corporation;  b. J. L. Industries, Inc., a division of Activar Construction Products Group;  
c. Larsen's Manufacturing Company;  
d. Moon-American;  
e. Potter Roemer LLC;  

B. Cabinet Construction:  1-hour fire rated  
C. Retain subparagraph below for fire-rated cabinets.  Modern Metal constructs its cabinets to allow gypsum board to be added in the field.  Revise below if required. 

1. Fire-Rated Cabinets:  Construct fire-rated cabinets with double walls fabricated from 0.0428-inch-
thick, cold-rolled steel sheet lined with minimum 5/8-inch-thick, fire-barrier material.  Provide 
factory-drilled mounting holes. 

D. Cabinet Material:  Aluminum sheet. 
1. Shelf:  Same metal and finish as cabinet. 

E. Semirecessed Cabinet:  Cabinet box partially recessed in walls of sufficient depth to suit style of trim 
indicated; with one-piece combination trim and perimeter door frame overlapping surrounding wall 
surface with exposed trim face and wall return at outer edge (backbend).  Provide where walls are of 
insufficient depth for recessed cabinets but are of sufficient depth to accommodate semirecessed cabinet 
installation. 

1. Rolled-Edge Trim:  2-1/2-inch backbend depth. 
F. Cabinet Trim Material:  Extruded-aluminum shapes. 

G. Door Material:  Extruded-aluminum shapes. 
H. Door Style:  Fully glazed panel with frame. 
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I. Door Glazing:  Tempered float glass (clear). 
J. Door Hardware:  Manufacturer's standard door-operating hardware of proper type for cabinet type, trim 

style, and door material and style indicated. 
1. Provide projecting door pull and friction latch. 
2. Provide continuous hinge, of same material and finish as trim, permitting door to open 180 

degrees.
K. Accessories: 

1. Mounting Bracket:  Manufacturer's standard steel, designed to secure fire extinguisher to fire 
protection cabinet, of sizes required for types and capacities of fire extinguishers indicated, with 
plated or baked-enamel finish. 

2. Break-Glass Strike:  Manufacturer's standard metal strike, complete with chain and mounting clip, 
secured to cabinet. 3. Lettered Door Handle:  One-piece, cast-iron door handle with the word "FIRE" embossed into 
face.

4. Door Lock:  Cam lock that allows door to be opened during emergency by pulling sharply on door 
handle. 

5. Identification:  Lettering complying with authorities having jurisdiction for letter style, size, 
spacing, and location.  Locate as directed by Architect. 

L. Finishes: 
1. Aluminum:  Clear satin anodized 

2.3 FABRICATION 
A. Fire Protection Cabinets:  Provide manufacturer's standard box (tub) with trim, frame, door, and hardware 

to suit cabinet type, trim style, and door style indicated. 
1. Weld joints and grind smooth. 2. Provide factory-drilled mounting holes. 
3. Prepare doors and frames to receive locks. 
4. Install door locks at factory. 

B. Cabinet Doors:  Fabricate doors according to manufacturer's standards, from materials indicated and 
coordinated with cabinet types and trim styles selected. 
1. Fabricate door frames with tubular stiles and rails and hollow-metal design, minimum 1/2 inch thick. 
2. Fabricate door frames of one-piece construction with edges flanged. 
3. Miter and weld perimeter door frames. 

C. Cabinet Trim:  Fabricate cabinet trim in one piece with corners mitered, welded, and ground smooth. 
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2.4 GENERAL FINISH REQUIREMENTS 
A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes. 
B. Protect mechanical finishes on exposed surfaces of fire protection cabinets from damage by applying a 

strippable, temporary protective covering before shipping. 
C. Finish fire protection cabinets after assembly. 
D. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and 

are assembled or installed to minimize contrast. 

2.5 ALUMINUM FINISHES 
A. Clear Anodic Finish:  AAMA 611, [AA-M12C22A41, Class I, 0.018 mm] [AA-M12C22A31, Class II, 

0.010 mm] or thicker. 

PART 3 - EXECUTION 

3.1 EXAMINATION 
A. Examine roughing-in for hose valves racks and cabinets to verify actual locations of piping connections 

before cabinet installation. 
B. Examine walls and partitions for suitable framing depth and blocking where semirecessed cabinets will 

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

3.2 PREPARATION 
A. Prepare recesses for semirecessed fire protection cabinets as required by type and size of cabinet and trim 

style.

3.3 INSTALLATION 
A. General:  Install fire protection cabinets in locations and at mounting heights indicated or, if not indicated, at heights indicated below:] [or, if not indicated, at heights acceptable to authorities having 

jurisdiction.] 
1. Fire Protection Cabinets:  54 inches above finished floor to top of cabinet. 

B. Fire Protection Cabinets:  Fasten cabinets to structure, square and plumb. 
1. Unless otherwise indicated, provide recessed fire protection cabinets.  If wall thickness is not 

adequate for recessed cabinets, provide semirecessed fire protection cabinets. 2. Provide inside latch and lock for break-glass panels. 
3. Fasten mounting brackets to inside surface of fire protection cabinets, square and plumb. 
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4. Fire-Rated, Hose and Valve Cabinets: 
a. Install cabinet with not more than 1/16-inch tolerance between pipe OD and knockout OD.  

Center pipe within knockout. 
b. Seal through penetrations with firestopping sealant as specified in Division 07 Section 

"Penetration Firestopping." 
C. Identification:  Apply decals at locations indicated. 

3.4 ADJUSTING AND CLEANING 
A. Remove temporary protective coverings and strippable films, if any, as fire protection cabinets are 

installed unless otherwise indicated in manufacturer's written installation instructions. 
B. Adjust fire protection cabinet doors to operate easily without binding.  Verify that integral locking 

devices operate properly. 
C. On completion of fire protection cabinet installation, clean interior and exterior surfaces as recommended by manufacturer. 
D. Touch up marred finishes, or replace fire protection cabinets that cannot be restored to factory-finished 

appearance.  Use only materials and procedures recommended or furnished by fire protection cabinet and 
mounting bracket manufacturers. 

E. Replace fire protection cabinets that have been damaged or have deteriorated beyond successful repair by 
finish touchup or similar minor repair procedures. 

END OF SECTION  

Bid 12139-983City of Fort Lauderdale

5/10/2018 5:38 AM p. 570

CAM 18-0815 
Exhibit 3 

Page 70 of 500



City of Fort Lauderdale  Section 10 51 13 – 1 of 5 
Fire Station # 8

SECTION 10 51 13 
METAL DORM ROOM LOCKERS 

PART 1 - GENERAL 
1.1 RELATED DOCUMENTS 

1.2 SCOPE OF WORK 
1.2.1. DESCRIPTION:  Furnish and install factory-assembled Heavy-Duty MIG-Welded Metal Lockers, complete, as shown and specified per contract documents. 

 1.2.2. RELATED WORK SPECIFIED ELSEWHERE: 
                                          Concrete:   Section 03 10 00 
   Rough Carpentry: Section 06 10 00 
   Finish Carpentry: Section 06 20 00 

 1.2.3.  SUBMITTALS 
 GENERAL:  Refer to Section 01 33 00 - SUBMITTALS 
 SHOP DRAWINGS:  Submit drawings showing locker types, sizes, quantities, 

including all necessary details relating to anchoring, trim installation and relationship to 
adjacent surfaces. 

 COLOR CHARTS:  Provide color charts showing manufacturer's available colors 
(minimum 24).  Provide all metal color samples for Architect. 

 NUMBERING:  Locker numbering sequence will be provided by the approving 
authority and noted on approved shop drawings returned to the locker contractor. 

1.3 QUALITY ASSURANCE 
 1.3.1. MANUFACTURING STANDARD:  Provide metal lockers that are standard products of 

a single manufacturer, with interchangeable like parts.  Include necessary mounting accessories, 
fittings, and fastenings. 

 1.3.2. FABRICATOR QUALIFICATIONS:  Firm experience (minimum 5 years) in 
successfully producing the type of metal lockers indicated for this project, with sufficient 
production capacity to produce required units without causing delay in the work. 

 1.3.3. INSTALLER QUALIFICATIONS:  Engage an experienced (minimum 2 years) installer who has successfully completed installation of the type of metal lockers and extent to that 
indicated for this project. 
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1.4 PRODUCT HANDLING 
 1.4.1. GENERAL:  All work shall be fabricated in ample time so as to not delay construction  

 process. 
 1.4.2. DELIVERY:  All materials shall be delivered to the site at such a time as required for 

proper coordination of the work.  Materials are to be received in the manufacturer's original, unopened packages and shall bear the manufacturer's label. 
 1.4.3. STORAGE:  Store all materials in a dry and well ventilated place adequately protected 

from the elements. 
1.5 GUARANTEE 
 1.5.1. LIFETIME WARRANTY:  Submit upon completion of the work, covering all defects in 

materials and workmanship excluding finish, damage resulting from deliberate destruction and 
vandalism under this section for the lifetime of the facility. Contractor shall obtain lifetime 
warranty certificate from locker manufacturer and submit with close-out documents at project completion. 

PART 2 - PRODUCTS 
2.1 MANUFACTURERS 
 2.1.1. AVAILABLE MANUFACTURERS:  Subject to compliance with the design, material, 

method of fabrication and installation as required in this specification section or modified as 
shown on drawings.  Manufacturers offering products which may be incorporated in the work 
include the following: 

  Superior Lockers by List Industries Inc. or approved equal (Basis of Design) 
2.2  LOCKER TYPES 

2.2.1 General:  Lockers shall be "CLASSMATE PREMIER CORRIDOR LOCKERS” as manufactured by List Industries Inc. or approved equal. 
 2.2.2 Type:   ____1____ Tier, as indicated on drawings. 
 2.2.3. Size:  __24__" wide x _24___" deep x _72___" high, as indicated on drawings 
   2.2.4. Ventilation:  

Doors:  14 gauge louvered sheet steel with recessed handle, multi-point gravity lift-type 
latching and full height door stiffener 

   Sides:  16 gauge solid sheet steel 
   Tops, Bottoms, Shelves: 16 gauge solid sheet steel 
   Backs:  18 gauge solid sheet steel 
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2.3 FABRICATION 
 2.3.1. MATERIALS: 

Steel Sheet:  All sheet steel used in fabrication shall be prime grade free from scale and 
imperfections and capable of taking a heavy coat of high gloss baked enamel.  
Fasteners:  Cadmium, zinc or nickel plated steel; bolt heads, slotless type; self locking 
nuts or lock washers. 

 Hardware:  Hooks and hang rods of cadmium plated or zinc plated steel or cast aluminum. 
   Handle:  Seamless drawn stainless steel recessed handle. 

Number Plates:  To be aluminum with not less that 3/8" high etched numbers attached to 
door with two aluminum rivets. 

2.3.2. CONSTRUCTION: Lockers shall be "Superior CLASSMATE PREMIER Corridor Lockers"
as manufactured by List Industries Inc. or approved equal.  All lockers shall be factory-assembled, 
of all MIG welded construction, in multiple column units to meet job conditions.  Assembly of 
locker bodies by means of bolts, screws, or rivets will not be permitted.  Welding of knockdown 
locker construction is not acceptable.  Grind exposed welds and metal edges flush and make safe to touch. 

2.3.3. UNIBODY/VERTICAL SIDE PANELS:  Shall be of integral frame and side wall construction 
manufactured from solid 16 gauge sheet steel.  The one-piece side/frame shall be formed to provide 
a continuous door strike on the hinge side.  An additional continuous vertical door strike shall be 
achieved at the latch side by MIG welding a 16 gauge full height channel frame member to the integral locker side producing a rigid torque-free welded locker body.  The frame shall include a tab 
which engages a slot in the base locking the side panel and frame into position. Sides to be solid. 

 2.3.4. INTEGRAL FRAME LOCKER BASE:  16 gauge formed sheet steel with double return 
flanges at the front and rear.  A full depth horizontal channel shall be MIG welded under the locker bottom front-to-back at the left and right side of each welded locker unit as well as beneath each 
vertical side panel for maximum rigidity.

 2.3.5. FLAT TOPS:  Shall be formed of one piece of 16 gauge cold rolled sheet steel and shall 
be an integral part MIG welded to each vertical side panel frame member and be continuous to cover 
the full width of a multiple locker unit. 

 2.3.6. HAT SHELVES, INTERMEDIATE SHELVES AND BASES:  Shall be 16 gauge sheet 
steel, have double bends at front and shall be MIG welded to the sides. 

2.3.7. BACKS:  Shall be 18 gauge cold rolled sheet steel, be continuous to cover a multiple unibody unit 
and be welded to each vertical side panel. 
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2.3.8. WARDROBE DOORS:  Doors 20” high and over and 15” wide and under shall be fabricated from 
single sheet prime 14 gauge with single bends at top and bottom and double bends at the sides.  The 
channel formed by the double bend at the latch side is designed to fully conceal the lock bar. Doors 
to be louvered.  PREMIER doors shall include a 3" wide minimum 18 gauge full height channel 
door stiffener MIG welded to the hinge side of the door as well as to the top and bottom door 
return bends and spot welded to the inside of door face to form a rigid torque-free box reinforcement for the door.

2.3.9. SEAMLESS DRAWN STAINLESS STEEL RECESSED LOCKER HANDLE:  All locker doors 
shall have a seamless drawn 304 stainless steel recessed handle shaped to receive a padlock or built-
in combination lock.  The recess pan shall be deep enough to have the lock be completely flush with the outer door face.  A finger lift/padlock hasp shall protrude through the top of the handle for easy 
opening of the locker door. 

2.3.10. LATCHING:  The latching mechanism shall be finger lift control type constructed of 14 gauge 
(minimum) steel with a nylon cover that has a generous finger pull.  Spring activated nylon slide 
latches shall be completely enclosed in the lock channel allowing doors to close with the lock in the locked position.  Locking devise shall be designed for use with either built-in combination locks or 
padlocks.  Latch hooks shall be 12 gauge (minimum) and shall be MIG welded to vertical frame 
member.  Provide three latch hooks for doors 48" and over and two for doors under 48". 

2.3.11. DOOR HINGES:  Hinges for wardrobe doors shall not be less than 16 gauge continuous piano type, 
securely riveted to frame and welded to the door.  All doors shall be right hand side hinged.   

 2.3.12. LOCKER ACCESSORIES: 
 Locks: 

Combination Padlocks:  Combination padlock, key controlled. 
  Equipment:  Furnish each locker with the following items, unless otherwise shown. 

Single tier lockers:  Openings 60” and 72” shall include one hat shelf, one double 
prong ceiling hook and a minimum of two single prong wall hooks. 

Finished End Panels:  Shall be "Boxed" type formed from 16 gauge cold rolled steel with 
1" O.D. double bends on sides and a single bend at top and bottom with no exposed holes 
or bolts. Lockers shall have sloped tops, end panels must be formed with slope at top to 
cover the ends of the slope tops.  Finish to match lockers.  Provide at all exposed ends. 
Continuous Slope Tops:  Not less than 18 gauge sheet steel approximately 18 degrees pitch, 
in lengths as long as practical but not less than four lockers.  To be installed in addition to 
the locker flat top with end closures for support.  Finish to match lockers.  

 2.3.13 FINISHING:  All locker parts to be cleaned and coated after fabrication with a seven stage hot-spray 
washing process and coated with a zirconium-based nanotechnology providing a green alternative to traditional iron phosphate followed by a coat of high grade custom blend powder electrostatically 
sprayed and baked at 350 degrees Fahrenheit for a minimum of 20 minutes to provide a tough 
durable finish.  Color to be selected from manufacturer's standard list of colors.  

  Lockers shall be GREENGUARD  GOLD Certified. 
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PART 3 - EXECUTION 
3.1 INSTALLATION 
  3.1.1. GENERAL:  Installation shall be in strict conformance with referenced standards, the 

manufacturer's written directions, as shown on the drawings and as herein specified. 
 2.1.2. PLACEMENT:  Lockers shall be set in place, plumb, level, rigid, flush and securely attached to the 

wall (or bolted together if back-to-back) and anchored to the floor or base according to 
manufacturer's specifications. 

 3.1.3. ANCHORAGE:  About 48" o.c., unless otherwise recommended by manufacturer, and apply where necessary to avoid metal distortion, using concealed fasteners.  Friction cups are not acceptable. 
 3.1.4. TRIM:  Sloping tops, metal fillers and end panels shall be installed using concealed fasteners.  

Provide flush, hairline joints against adjacent surfaces. 
3.2 ADJUSTMENT 

3.2.1. GENERAL:  Upon completion of installation, inspect lockers and adjust as necessary for proper 
door operation.  Touch-up scratches and abrasions to match original finish. 

3.3 WARRANTY 
3.3.1 All-Welded Lockers are covered against all defects in materials and workmanship excluding finish, 

damage resulting from deliberate destruction and vandalism under this section for the lifetime of 
the facility.

END OF SECTION 
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SECTION 10 51 43 
METAL TURN OUT LOCKERS 

PART 1 - GENERAL 
1.1 RELATED DOCUMENTS 

1.2 SCOPE OF WORK 
 1.2.1. DESCRIPTION:  Furnish and install factory-assembled Heavy-Duty MIG-Welded Metal 

Lockers, complete, as shown and specified per contract documents. 
 1.2.2. RELATED WORK SPECIFIED ELSEWHERE: 
                                      Concrete:Section 03 10 00 
   Rough Carpentry: Section 06 10 00 
   Finish Carpentry: Section 06 20 00 
 1.2.3.  SUBMITTALS 
   GENERAL:  Refer to Section 01 33 00 - SUBMITTALS 

 SHOP DRAWINGS:  Submit drawings showing locker types, sizes, quantities, including all necessary details relating to anchoring, trim installation and relationship to adjacent 
   surfaces. 

 COLOR CHARTS:  Provide color charts showing manufacturer's available colors 
(minimum 24).  Provide all metal color samples for Architect review. 

 NUMBERING:  Locker numbering sequence will be provided by the approving authority 
and noted on approved shop drawings returned to the locker contractor. 

1.3 QUALITY ASSURANCE 
 1.3.1. MANUFACTURING STANDARD:  Provide metal lockers that are standard products of 

a single manufacturer, with interchangeable like parts.  Include necessary mounting accessories, 
fittings, and fastenings. 

 1.3.2. FABRICATOR QUALIFICATIONS:  Firm experience (minimum 5 years) in 
successfully producing the type of metal lockers indicated for this project, with sufficient production capacity to produce required units without causing delay in the work. 

 1.3.3. INSTALLER QUALIFICATIONS:  Engage an experienced (minimum 2 years) installer 
who has successfully completed installation of the type of metal lockers and extent to that 
indicated for this project. 
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1.4 PRODUCT HANDLING 
 1.4.1. GENERAL:  All work shall be fabricated in ample time so as to not delay construction  

  process. 
 1.4.2. DELIVERY:  All materials shall be delivered to the site at such a time as required for 

proper coordination of the work.  Materials are to be received in the manufacturer's original, 
unopened packages and shall bear the manufacturer's label. 

 1.4.3. STORAGE:  Store all materials in a dry and well ventilated place adequately protected from the elements. 
1.5 GUARANTEE 
 1.5.1. LIFETIME WARRANTY:  Submit upon completion of the work, covering all defects in materials and workmanship excluding finish, damage resulting from deliberate destruction and 

vandalism under this section for the lifetime of the facility. Contractor shall obtain lifetime 
warranty certificate from locker manufacturer and submit with close-out documents at project 
completion. 

PART 2 - PRODUCTS 
2.1 MANUFACTURERS 
 2.1.1. AVAILABLE MANUFACTURERS:  Subject to compliance with the design, material, 

method of fabrication and installation as required in this specification section or modified as 
shown on drawings.  Manufacturers offering products which may be incorporated in the work include the following: 

  List Industries Inc. (Basis of Design) 
2.2 LOCKER TYPES 

2.2.1 General:  Lockers shall be "SUPERIOR TEAM and PE PREMIER LOCKERS” as manufactured 
by List industries Inc. or approved equal. 

 2.2.2 Type:   ____1____ Tier  
 2.2.3. Size:  __18__" wide x __22__" deep x __72__" high 

2.2.4. Team an PE Lockers:  
Wardrobe Doors:  14 gauge perforated sheet steel with recessed handle, multi-point 
gravity  lift-type latching and full height door stiffener 
Box Doors:  14 gauge perforated sheet steel, top hinged with single-point spring bolt 
latching and full height doors stiffener   
Sides:  Fully-framed 13 gauge ½” flattened expanded metal (diamond perforated or ¾” 
expanded metal will NOT be accepted.      

   Tops, Bottoms, Shelves: 16 gauge solid sheet steel 
   Backs:  18 gauge solid sheet steel 
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2.3 FABRICATION 
 2.3.1. Materials:

Steel Sheet:  All sheet steel used in fabrication shall be prime grade free from scale and 
imperfections and capable of taking a heavy coat of custom blend powder coat.  
Fasteners:  Cadmium, zinc or nickel plated steel; bolt heads, slotless type; self locking 
nuts or lock washers. 

  Hardware:  Hooks and hang rods of cadmium plated or zinc plated steel or cast 
aluminum. 

   Handle:  Seamless drawn 304 stainless steel recessed handle. 
Number Plates:  To be aluminum with not less that 3/8" high etched numbers attached to 
door with two aluminum rivets. 

2.3.2. Construction: Lockers shall be "SUPERIOR TEAM and PE PREMIER FULLY-FRAMED 
ALL-WELDED ATHLETIC LOCKERS" as manufactured by List Industries Inc. or approved 
equal.  All lockers shall be factory-assembled, of all MIG welded construction, in multiple column units to meet job conditions.  Assembly of locker bodies by means of bolts, screws, or 
rivets will not be permitted.  Welding of knockdown locker construction is not acceptable.
Grind exposed welds and metal edges flush and make safe to touch. 
Frame / Vertical Side panels:  Shall be of 13 gauge 1/2” flattened expanded metal framed by 16 
gauge Hollow "T" tubular sections and channel frame members designed to enclose all four edges of the side panel with the entire assembly MIG welded to form a rigid frame for each locker.  The 
channel frame members are welded to the front and rear vertical frame members to create and 
anchor bearing surface of 1-1/4 inches wide x the depth of the locker at each side panel.  Note:  
Diamond perforated sheet steel or 3/4” expanded metal will NOT be accepted. 

2.3.3. Integral Frame Locker base:  14 gauge galvanneal formed structural channels are MIG welded 
to the front and rear vertical side panel frame members to allow placement of locker bottom a 
minimum 2-3/4" above floor level.  Locker bottom shelf located less than 2” above floor level 
will not be acceptable.

   2.3.4. Flat Tops:  Shall be formed of one piece of 16 gauge cold rolled sheet steel and shall be an integral part MIG welded to each vertical side panel frame member and be continuous to cover the 
full width of a multiple framed locker unit. 

2.3.5 Hat Shelves, Intermediate Shelves and Bottoms:  Shall be 16 gauge galvanneal sheet steel,  
have double bends at front and shall engage slots in the Hollow "T" vertical frame members at all 
four corners and be securely welded to the frame and side. Locker bottom shelf located less than 2” above floor level will not be acceptable. 

          2.3.6. Backs:  Shall be 18 gauge cold rolled sheet steel, be continuous to cover a multiple framed unit 
and be welded to each vertical side panel frame member. 
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2.3.7   Doors:   
2.3.7.1  PREMIER Team Wardrobe Doors:  Doors 20" high and over are to be fabricated from 

single sheet  prime 14 gauge with single bends at top and bottom and double bends at the sides.  The channel formed by the double bend at the latch side is designed to fully conceal 
the lock bar.  The latching mechanism shall be finger lift control type constructed of 14 gauge 
(minimum) steel with a nylon cover that has a generous finger pull.  Spring activated nylon 
slide latches shall be completely enclosed in the lock channel allowing doors to close with the 
lock in the locked position.  Locking devise shall be designed for use with either built-in 
combination locks or padlocks.  Latch hooks shall be 11 gauge (minimum) with riveted bumpers and shall be MIG welded to vertical frame member.  Provide three latch hooks for 
doors 48" and over and two for doors under 48". Doors to be perforated with 5/8” x 1-1/2” 
diamonds.  All wardrobe locker doors shall have a seamless drawn stainless steel recessed 
handle shaped to receive a padlock or built-in combination lock.  The recess pan shall be deep 
enough to have the lock be completely flush with the outer door face.  A finger lift/padlock hasp shall protrude through the top of the handle for easy opening of the locker door.  
PREMIER doors shall include a 3" wide minimum 18 gauge full height channel door 
stiffener MIG welded to the hinge side of the door as well as to the top and bottom door 
return bends and spot welded to the inside of door face to form a rigid torque-free box 
reinforcement for the door. 

2.3.7.2  PREMIER P.E. Gym Doors: Doors shall be side hinged and be fabricated from single sheet 
prime 14 gauge with single bend at top and bottom and double bends at hinge and latch sides.  
Doors shall include a combination friction catch door pull fastened to the inside of the door 
and projecting thru the door face to form the finger pull.  The latch is to be securely welded to 
the vertical frame and project thru the door face when the door is in the closed position.  
Locking devise shall be designed for use with both a padlock and built-in lock.  Padlock Strike Plates are optional.  Doors to be perforated with 7/16” x 15/16” diamonds.  PREMIER
doors shall include a 3" wide minimum 18 gauge full height channel door stiffener MIG 
welded to the hinge side of the door as well as to the top and bottom door return bends 
and spot welded to the inside of door face to form a rigid torque-free box reinforcement 
for the door.

2.3.8 Door Hinges:  Hinges for wardrobe and side hinged gym doors shall not be less than 3-1/2" 
long 13 gauge seven knuckle pin type, securely riveted to frame and welded to the door.  
Doors are to be secured to frame with a minimum of two tamper resistant rivets per hinge.  
Provide 3 hinges for doors 48" and higher and 2 for doors shorter than 48".  All doors shall be 
right hand side hinged. 

2.3.9 Locker Accessories: 
 Locks: 

    Combination Padlocks:  Combination padlock, key controlled. 

Equipment:  Furnish each locker with the following items, unless otherwise shown. 
Single tier lockers:  Openings 60” and 72” shall include one hat shelf, one 
double prong ceiling hook and a minimum of two single prong wall hooks. 
Double tier lockers:  Openings 30” thru 36” high shall include one double prong 
ceiling hook and a minimum of two single prong wall hooks. 
Triple tier lockers:  Openings 20” thru 24” high shall include one double prong ceiling hook. 
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Finished End Panels (If required):  Shall be "Boxed" type formed from 16 gauge cold 
rolled steel with 1" O.D. double bends on sides and a single bend at top and bottom with 
no exposed holes or bolts.  If lockers have slope tops, end panels must be formed with 
slope at top to cover the ends of the slope tops.  Finish to match lockers.  Provide at all exposed ends.   
Fillers :  Provide where indicated,  of not less than 16 gauge sheet steel, factory fabricated 
and finished to match lockers. 

 2.3.10 Finishing:  All locker parts to be cleaned and coated after fabrication with a seven stage hot-spray washing process and coated with a zirconium-based nanotechnology providing a green alternative 
to traditional iron phosphate followed by a coat of high grade custom blend powder 
electrostatically sprayed and baked at 350 degrees Fahrenheit for a minimum of 20 minutes to 
provide a tough durable finish.  Color to be selected from manufacturer's standard list of colors.  

PART 3 - EXECUTION 
3.1 INSTALLATION 
  3.1.1. GENERAL:  Installation shall be in strict conformance with referenced standards, the manufacturer's written directions, as shown on the drawings and as herein specified. 
 2.1.2. PLACEMENT:  Lockers shall be set in place, plumb, level, rigid, flush and securely attached to 

the wall (or bolted together if back-to-back) and anchored to the floor or base according to 
manufacturer's specifications. 

 3.1.3. ANCHORAGE:  About 48" o.c., unless otherwise recommended by manufacturer, and apply 
where necessary to avoid metal distortion, using concealed fasteners.  Friction cups are not 
acceptable.

 3.1.4. TRIM:  Sloping tops, metal fillers and end panels shall be installed using concealed fasteners.  Provide flush, hairline joints against adjacent surfaces. 

3.2 ADJUSTMENT 
3.2.1. GENERAL:  Upon completion of installation, inspect lockers and adjust as necessary for proper 

door operation.  Touch-up scratches and abrasions to match original finish. 

3.3 WARRANTY 
3.3.1 All-Welded Lockers are covered against all defects in materials and workmanship excluding 

finish, damage resulting from deliberate destruction and vandalism under this section for the 
lifetime of the facility.

END OF SECTION 
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SECTION 11 12 00 
PARKING CONTROL 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. Automatic barrier gates. 
2. Vehicle detectors. 
3. Traffic controllers. 
4. Entry terminal ticket dispensers. 
5. Exit terminals. 
6. Parking facility management software. 
7. Access control units. 

B. Related Sections: 
1. Division 05 Section "Metal Fabrications" for pipe bollards to protect parking control equipment. 

1.3 SYSTEM DESCRIPTION 
A. Parking Control System:  Intended to be used for the following types of parking management: 

1. Occupant Parking:  Unlimited access, with access gained by access control card. 

1.4 ACTION SUBMITTALS 
A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, 

dimensions of individual components and profiles, and finishes for parking control equipment.  Include 
rated capacities, operating characteristics, electrical characteristics, and furnished specialties and 
accessories.

B. Shop Drawings:  For parking control equipment.  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. 
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1.5 INFORMATIONAL SUBMITTALS 
A. Qualification Data:  For qualified Installer. 
B. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 
A. Operation and Maintenance Data:  For parking control equipment to include in emergency, operation, 

and maintenance manuals. 
B. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 
2. Program Software Backup:  On magnetic media or compact disk, complete with data files. 
3. Device address list. 
4. Printout of software application and graphic screens. 

1.7 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. Gate Arms:  Two breakaway gate arms for each gate installed, complete with accessory 

components. 

1.8 QUALITY ASSURANCE 
A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for 

installation of units required for this Project. 
B. Source Limitations:  Obtain parking control equipment from single source from single manufacturer. 
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. Preinstallation Conference:  Conduct conference at Project site – 3211 NE 32nd Street. 

1. Inspect and discuss electrical roughing-in, equipment bases, and other preparatory work specified 
elsewhere.

2. Verify that equipment operation is consistent with system description. 
3. Review sequence of operation for each type of parking control equipment. 
4. Review coordination of interlocked equipment specified in this Section and elsewhere. 
5. Review required testing, inspecting, and certifying procedures. 

1.9 SOFTWARE SERVICE AGREEMENT 
A. Technical Support:  Beginning with Substantial Completion, provide software support for two years. 
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B. Upgrade Service:  Update software to latest version at Project completion.  Install and program software 
upgrades that become available within two years from date of Substantial Completion.  Upgrading 
software shall include operating system.  Upgrade shall include new or revised licenses for use of 
software.
1. Provide 30 days' notice to City to allow scheduling and access to system and to allow CITY to 

upgrade computer equipment if necessary. 

PART 2 - PRODUCTS 

2.1 MATERIALS
A. Aluminum:  Alloy and temper recommended by aluminum producer and manufacturer for type of use 

and finish indicated, and as follows: 
1. Sheet:  ASTM B 209. 
2. Extruded Shapes:  ASTM B 221. 

B. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B. 
C. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, commercial quality, with G60 coating 

designation; mill phosphatized. 
D. Stainless-Steel Sheet:  ASTM A 666, Type 304. 
E. Anchorages:  Anchor bolts, hot-dip galvanized according to ASTM A 153/A 153M and ASTM F 2329. 

2.2 ALUMINUM FINISHES 
A. Baked-Enamel or Powder-Coat Finish:  AAMA 2603 except with a minimum dry film thickness of 1.5 

mils.  Comply with coating manufacturer's written instructions for cleaning, conversion coating, and 
applying and baking finish. 
1. Color and Gloss:  As indicated by manufacturer's designations, Match Architect's sample, As 

selected by Architect from manufacturer's full range. 

2.3 STEEL FINISHES 
A. Galvanizing:  Hot-dip galvanize items as indicated to comply with the following: 

1. ASTM A 123/A 123M for iron and steel parking control equipment. 
2. ASTM A 153/A 153M and ASTM F 2329 for iron and steel hardware for parking control 

equipment. 
B. Galvanized-Steel and Steel Finish:  Immediately after cleaning and pretreating, apply manufacturer's 

standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat. 
1. Color and Gloss:  As selected by Architect from manufacturer's full range. 
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2.4 STAINLESS-STEEL FINISHES 
A. Surface Preparation:  Remove tool and die marks and stretch lines, or blend into finish. 
B. Polished Finishes:  Grind and polish surfaces to produce uniform finish, free of cross scratches. 

1. Run grain of directional finishes with long dimension of each piece. 
2. When polishing is completed, passivate and rinse surfaces.  Remove embedded foreign matter and 

leave surfaces chemically clean. 

PART 3 - EXECUTION 

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

installation tolerances, including equipment bases; accurate placement, pattern, and orientation of anchor 
bolts; critical dimensions; and other conditions affecting performance of the Work. 

B. Examine roughing-in for electrical systems to verify actual locations of connections before parking 
control equipment installation. 

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

3.2 PREPARATION
A. Excavation for Traffic Controllers:  Saw cut existing pavement for recessed traffic controllers and hand-

excavate recesses to dimensions and depths and at locations as required by traffic controller 
manufacturer's written instructions and as indicated on Drawings. 

3.3 INSTALLATION
A. General:  Install parking control equipment as required for a complete and integrated installation. 

1. Rough-in electrical connections according to requirements specified in Division 26 Sections. 
B. Automatic Barrier Gates:  Anchor cabinets to concrete bases with anchor bolts or expansion anchors and 

mount barrier gate arms. 
1. Install barrier gates according to UL 325. 

C. Vehicle Loop Detectors:  Bury and seal wire loop at locations indicated on Drawings according to 
manufacturer's written instructions.  Connect to parking control equipment operated by detector. 

D. Traffic Controllers:  Anchor controllers to recessed concrete bases, driveway surfaces with anchor bolts 
or expansion anchors. 

E. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and 
Cables." 

F. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems." 
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3.4 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 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. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance 

Testing Specification.  Certify compliance with test parameters. 
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. 
E. Parking control equipment will be considered defective if it does not pass tests and inspections. 
F. Prepare test and inspection reports. 

3.5 ADJUSTING
A. Adjust parking control equipment to function smoothly and lubricate as recommended by manufacturer. 
B. Confirm that locks engage accurately and securely without forcing or binding. 
C. After completing installation of exposed, factory-finished parking control equipment, inspect exposed 

finishes and repair damaged finishes. 

3.6 PROTECTION
A. Remove barrier gate arms during the construction period to prevent damage, and install them 

immediately before Substantial Completion. 

3.7 DEMONSTRATION
A. Engage a factory-authorized service representative to train City's maintenance personnel to adjust, 

operate, and maintain parking control equipment. 

END OF SECTION
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SECTION 11 40 00 
FOOD SERVICE 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. This Section includes equipment for foodservice facilities indicated on the Drawings. 
B. City-Furnished Equipment:  Where indicated, City will furnish equipment items. Contractor to install items. 

Contractor to provide all cords and electrical/mechanical tie-ins for appliances including vent kits for dryer(s). 
C. Related Sections include the following: 

1. Division 06 Section "Architectural Woodwork" for custom casework and countertops. 
1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include the following: 
1. Manufacturer's model number. 2. Options, accessories, and components that will be included for Project. 
3. Clearance requirements for access and maintenance. 
4. Utility service connections for water, drainage, power, and fuel; include roughing-in dimensions. 

B. Shop Drawings:  For fabricated equipment.  Include plans, elevations, sections, roughing-in dimensions, 
fabrication details, utility service requirements, and attachments to other work. 

C. Coordination Drawings:  For foodservice facilities. 1. Indicate locations of foodservice equipment and connections to utilities. 
2. Key equipment using same designations as indicated on Drawings. 
3. Include plans and elevations; clearance requirements for equipment access and maintenance; details 

of support for equipment; and utility service characteristics. 
4. Include details of seismic bracing for equipment. 

D. Samples for Initial Selection:  For units with factory-applied color finishes. 
E. Samples for Verification:  For each factory-applied color finish required, in manufacturer's standard sizes. 
F. Operation and Maintenance Data:  For foodservice equipment 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. Product Schedule:  For each foodservice equipment item, include the following: a. Designation indicated on Drawings. 

b. Manufacturer's name and model number. 
c. List of factory-authorized service agencies including their addresses and telephone numbers. 

G. Warranty:  Special warranty specified in this Section. 
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1.4 QUALITY ASSURANCE 
A. NSF Standards:  Provide equipment that bears NSF Certification Mark or UL Classification Mark certifying 

compliance with applicable NSF/ANSI standards. 
B. BISSC Standards:  Provide bakery equipment that complies with BISSC's "Sanitation Standards for the 

Design and Construction of Bakery Equipment and Machinery." 
1. Provide BISSC-certified equipment. 

C. UL Certification:  Provide electric and fuel-burning equipment and components that are evaluated by UL for fire, electric shock, and casualty hazards according to applicable safety standards and that are UL 
certified for compliance and labeled for intended use. 

D. Steam Equipment:  Provide steam-generating and direct-steam heating equipment that is fabricated and 
labeled to comply with ASME Boiler and Pressure Vessel Code. 

E. Regulatory Requirements:  Install equipment to comply with the following: 1. ASHRAE 15, "Safety Code for Mechanical Refrigeration." 
2. NFPA 54, "National Fuel Gas Code." 
3. NFPA 70, "National Electrical Code." 
4. NFPA 96, "Ventilation Control and Fire Protection of Commercial Cooking Operations." 

F. Seismic Restraints:  Comply with SMACNA's "Kitchen Ventilation Systems and Food Service Equipment 
Fabrication and Installation Guidelines," Appendix A, "Seismic Restraint Details," unless otherwise indicated.

G. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 
Section "Project Management and Coordination." 

1.5 PROJECT CONDITIONS 
A. Field Measurements:  Indicate measurements on Coordination Drawings. 

1.6 COORDINATION 
A. Coordinate foodservice equipment layout and installation with other work, including lighting fixtures, 

HVAC equipment, and fire-suppression system components. 
B. Coordinate location and requirements of utility service connections. 
C. Coordinate size, location, and requirements of the following: 

1. Overhead equipment supports. 
2. Equipment bases. 3. Floor depressions. 
4. Insulated floors. 
5. Floor areas with positive slopes to drains. 
6. Floor sinks and drains serving foodservice equipment. 
7. Roof curbs, equipment supports, and penetrations. 8. Exhaust hoods and equipment 

1.7 WARRANTY 

1. Warranty Period:  Five years from date of Substantial Completion. 
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PART 2 - PRODUCTS 
2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 
selection: 
1. Available Products:  Subject to compliance with requirements, products that may be incorporated 

into the Work include, but are not limited to, products specified. 
2. Products:  Subject to compliance with requirements, provide one of the products specified. 3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, manufacturers 
specified.

4. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 5. Basis-of-Design Product:  The design for foodservice equipment item is based on the product 
named.  Subject to compliance with requirements, provide either the named product or a comparable 
product by one of the other manufacturers specified. 

2.2 FABRICATED EQUIPMENT 
A. Materials: 

1. Stainless Steel:  ASTM A 666, with No. 4 finish (directional satin finish) on exposed surfaces. 
B. Stainless-Steel Sink:  Located in the kitchen area as shown in the drawings. 

1. Basis-of-Design Product:  Double sink as per plan or a comparable product by one of the following: 
a. Two- compartment sink as indicated on drawings. Faucet shall be gooseneck as indicated on 

drawings. (See plumbing drawings). 
2. Products: 
3. a. Elkay

b. Kohler 
c. Moen 

4. Description:   Two-compartment sink. 
5. Construction:  Welded stainless steel, sound deadened. 

a. Bowls:  Stainless steel, Type 304, as indicated on drawings. b. Integral Drainboards:  Stainless steel, Type 304, as indicated on drawings. 
c. Body:  Stainless steel, Type 304, as indicated on drawings. 

6. Splash: 
a. Back:  As per drawing, and manufacturer’s standard. 
b. Side:  As per drawing,  and manufacturer’s standard. 7. Legs and Feet:  Stainless-steel tubing legs with adjustable bullet feet. 

8. Options and Accessories: 
a. Faucets and Spouts:  As indicated on drawings 
b. Prerinse Faucet:   
c. Vacuum breaker. 
d. Leverwaste with overflow. e. Basket strainer. 
f. Continuous waste. 
g. Scrap trough. 
h. Control bracket for food waste disposer controls. 
i. Scrap block and hole. 
j. Stainless-steel pot rack. 9. Fabrication:  Prepare sink for installation of the following equipment items: 
a. Heater.
b. Food Waste Disposer:  Weld disposer cone or collar into sink. 
c. Undercounter dishwasher. 
d.
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C. Stainless-Steel Hand Sink: per drawings. 1. Basis-of-Design Product: Stainless-Steel hand sink or a comparable product by one of the following: 
2. Products: 

a. Elkay
b. Kohler 
c. Moen 

3. Description:  hand sink. 4. Material:  Stainless steel, Type 304, as indicated on drawings. 
5. Operation:  ADA approved Handle 
6. Faucet and Spout:  gooseneck spout, as indicated on drawings. 
7. Options and Accessories: 

a. Chrome-plated tail piece and P trap, NPS 1-1/2, with 0.045-inch minimum wall thickness. b. Strainer basket with metal post. 
c. Liquid soap dispenser, splash mounted. 
d. Liquid soap and towel dispenser. 
e. Towel dispenser. 
f. Tubular wall supports. 
g. Skirt assembly for support. h. Side splashes. 

2.3 FOOD WASTE MACHINES  
A. Food Waste Disposal Unit:  Under sink model as indicated on drawings –Contractor to install and 

coordinate. 
2.4 COOKING EQUIPMENT 

A. Range/Oven:  as show on drawing and specified in this section. – City provided Contractor to install and coordinate provide startup. 
1. Basis-of-Design Product:  60” wide, six (6) open burners, 24” broiler/griddle with two (2) 26” ovens 

with spark ignition system or a comparable product by one of the following: 
a. U.S. Range, Performer S Series 60” Broiler/Griddle Range,                          Model No. 

GFE60-6R24RR 
2. Available Products by: 3.

a. U.S. Range 
4. Top Configuration: 

a. Open-Burner Unit: 
1) Standard Burners:  Six   at 28,000 BTUs (min. each) b. Griddle:  Flat  14,000 BTUs 

c. Radiant Broiler:  14,000 BTUs 
5. Base Configuration: 

a. Standard Ovens: Two 
b. Storage Base:  under ovens (2) 

6. Options and Accessories: a. High back shelf. 
b. Stainless-steel sides. 
c. Stainless-steel back. 
d. Legs for curb base. 
e. Toe Base:  4 inches high. 
f. Casters:   g. Oven Racks:  two for each oven. 
h. Stainless-steel legs 
i. Spark ignition system 
j. Contractor to provide stainless steel backsplash behind range full height and width. 

7. Electrical Service:  Equip unit for connection to service indicated on Drawings. This will include spark ignition system and hood. Contractor to install and complete the system. 
8. Gas Service:  Natural gas. 
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B. Microwave Oven:  as per drawings – City provided Contractor to install and coordinate. 1. Basis-of-Design Product:  GE Profile Model #PEB2060SMSS heavy duty/use microwave with 
rotating cooking tray. 

2. Products: 
a. GE Profile Model # PEB2060SMSS 

3. Description:  1200-W cooking power. 
4. Electrical Service:  Equip unit with plug and cord for 120-V service. 

C. Coffee Urn:  – City provided Contractor to install and coordinate. 
1. Basis-of-Design Product:  Min 40 cup capacity coffee maker or a comparable product by one of the 

following: 
2. Products: 

a. Cuisinart  b. Faberware 
c. Hamilton Beach 

3. Description:  Single urn. 
a. Capacity:  min 40 cups 
b. Type:  Electric heated. 
c. Agitator:  Automatic or Push button. d. Spray Arm:  With or Without bypass. 
e. Timer:  Digital  

4. Options and Accessories: 
a. Fill/Dispense:   
b. Multiple Faucet:   
c. Filtering:  Permanent, stainless-steel, woven-wire cloth d. Finish:  Stailess-Steel 

5. Electrical Service: Equip unit for connection to service indicated on Drawings. 
2.5 SELF-CONTAINED REFRIGERATION EQUIPMENT 

A. [Refrigerator] [Freezer]:  Stand-up model with French door top area used for refrigeration and bottom 
freezer drawer. – City provided Contractor to install and coordinate. 
1. Basis-of-Design Product:  GE Profile Energy Star 28.6 Cu. Ft. Stainless-Steel French Door Bottom-Freezer Drawer Refrigerator Model # PFE29PSDSS or a comparable product by one of the 

following: 
2. Products: 

a.
b. GE Profile 3. Description:  Reach-in type. 
a. Exterior Finish: Stainless steel. 
b. Interior Finish: Manufacturer’s standard. 
c. Doors:  Half length as per make 

4. Options and Accessories: 
a. Casters.b. Stainless-steel handle 
c. Glass Shelves: 4 min. 
d. Digital Temperature controls 
e. Ice maker and water dispenser- Contractor to make all water and power connections. 

5. Electrical Service:  Equip unit with plug and cord for 120v, 60hZ, 15 A 
B. Ice-Making Machine:  as located on the drawings – Contractor to provide and install and coordinate. 1. Basis-of-Design Product:  As indicated on drawings: 

2.6 WARE WASHING EQUIPMENT 
A. Ware washing Machine:  Under counter dishwashing machine – City provided Contractor to install and 

coordinate. 
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1. Basis-of-Design Product:  GE Profile Stainless Interior built-in Dishwasher with hidden controls Model No. PDWT480RSS or a comparable product by one of the following: 
2. Available Products: 

a. GE Profile 
3. Description:  Dishwasher. – City provided Contractor to install and coordinate. 

a. GE Profile Stainless Interior built-in Dishwasher with hidden controls Model No. 
PDWT480RSS 4. Options and Accessories: 

a. Stainless-steel finish 
b. Auto temperature/sensing 
c. Built-in food disposer 
d. 6 wash levels 5. Electrical Service: Equip unit for connection to service indicated on Drawings  

2.7 MISCELLANEOUS MATERIALS 
A. Installation Accessories, General:  NSF certified for end-use application indicated. 
B. Elastomeric Joint Sealant:  ASTM C 920; Type S (single component), Grade NS (nonsag), Class 25, 

Use NT (nontraffic) related to exposure, and Use M, G, A, or O as applicable to joint substrates indicated. 
1. Public Health and Safety Requirements: a. Sealant is certified for compliance with NSF standards for end-use application indicated. 

b. Washed and cured sealant complies with the FDA's regulations for use in areas that come in 
contact with food. 

2. Cylindrical Sealant Backing:  ASTM C 1330, Type C, closed-cell polyethylene, in diameter larger 
than joint width. 

PART 3 - EXECUTION 
3.1 INSTALLATION 

A. Install foodservice equipment level and plumb, according to manufacturer's written instructions. 
1. Connect equipment to utilities. 
2. Provide cutouts in equipment, neatly formed, where required to run service lines through equipment 

to make final connections. 
B. Complete equipment assembly where field assembly is required. 1. Provide closed butt and contact joints that do not require a filler. 

2. Grind field welds on stainless-steel equipment smooth, and polish to match adjacent finish. 
C. Install equipment with access and maintenance clearances that comply with manufacturer's written 

installation instructions and requirements of authorities having jurisdiction. 
D. Install cabinets and similar equipment on concrete bases in a bed of sealant. 
E. Install closure-trim strips and similar items requiring fasteners in a bed of sealant. 
F. Install joint sealant in joints between equipment and abutting surfaces with continuous joint backing, unless 

otherwise indicated.  Produce airtight, watertight, vermin-proof, sanitary joints. 
3.2 CLEANING AND PROTECTING 

A. After completing installation of equipment, repair damaged finishes. 
B. Clean and adjust equipment as required to produce ready-for-use condition. 
C. Protect equipment from damage during remainder of the construction period. 
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3.3 DEMONSTRATION 
A. Engage a factory-authorized service representative to train City's maintenance personnel to adjust, operate, 

and maintain foodservice equipment. Refer to Division 01 Section “Demonstration and Training."  
Contractor will coordinate and schedule with the City. 

END OF SECTION  
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SECTION 11 41 00 
FOOD SERVICE CABINETRY 

PART 1 GENERAL 
1.1 WORK INCLUDED 

A. Stainless steel cabinets. 
B. Cabinet hardware and accessory items. 
C. Stainless steel countertops and sinks. 

1.2 QUALITY ASSURANCE 
A. Manufacturer/Fabricator Qualifications:  Firm with minimum five years experience in successfully 

producing stainless steel cabinetry similar to that indicated for this Project, with sufficient production capacity to produce required units without causing delay in the Work. 
B. Installer Qualifications:  Installation of stainless steel cabinetry shall be performed by a firm that 

can demonstrate three years successful experience in installing stainless steel cabinetry similar to 
that required for this project. 

1.3 SUBMITTALS 
A. Submit the following in accordance with Section 01 33 00. 
B. Shop Drawings:  Shall be of sufficient scale and detail to determine compliance with these 

specifications, including the following: 
1. Elevations and plan views of the required work, fully dimensioned:  1/4" = 1'-0". 
2. Size and type of framing materials, Sections:  3" = 1'-0". 
3. All cabinet hardware & miscellaneous items required to complete this work. 
4. Type & quality of finishes. 5. Show all details, specifications and finishes proposed for this work. 

1.4 DELIVERY, HANDLING, STORAGE 
A. Protect cabinetry during transit, delivery, storage, and handling to prevent damage and deterioration. 
B. Do not deliver cabinet work until painting, wet work, grinding, and similar operations have been 

completed in installation areas. 

1.5 GUARANTEE/WARRANTY 
A. Provide a written guarantee for making good or replacing, at no cost to the City, Food Service 

Cabinetry specified herein which exhibit defects in material and workmanship within a minimum 
period of 1 year from date of Project Completion. 
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PART 2 PRODUCTS
2.1 CABINET MATERIALS 

A. Cabinets: Type 304 stainless steel, 16 gage. 
B. Shelving: Type 304 stainless steel, 16 gage.  Shelves to be adjustable and removable. 

 C. Countertops and backsplash: Type 304 stainless steel, 16 gage with bullnose front. 
D. Sink: Type 304 stainless steel, 16 gage.  

  1.   Welded integral with countertop.   
2. 2 compartment sink, as indicated on drawings. 
3. Single sink at ADA Island shall be no deep then required to meet ADA under sink clearance.  

E. Hardware:  To be supplied and installed by the cabinet fabricator. 
1. Hinges:  Heavy duty stainless steel, number and spacing to meet manufacturer’s 

recommendations. 
2. Door and drawer pulls:  Full length, integral with doors and drawers. 
3. Latches:  Magnetic. 
4.  Drawer slides and rollers:  Stainless steel, ball bearing. 

F. Construction:  All seams, joints and connections shall be welded and ground smooth so as        to be 
undetectable.  Base cabinets to be set on closed base designed to accept base 

   material specified on drawings. 
G.    Drawers:  Type 304 stainless steel, 16 gage; Drawer slides and rollers:  Stainless steel, ball 

bearing; for drawers sizes see drawings.  
H.       Contractor shall supply and install all stainless steel outlet plates to match stainless steel   

      countertops and backsplashes. 
PART 3 EXECUTION
3.1 PREPARATION

A. Deliver inserts and anchoring devices to be built into substrates well in advance of time substrates 
are to be built. 

B. Factory-cut openings to extent possible to receive hardware, electrical work, and similar items. 
3.2 INSTALLATION 

A. Shim as required with concealed shims.  Install to a tolerance of 1/8" in 8'-0" for plumb and level.  
Comply with approved shop drawings. 

B. Install cabinet hardware to ensure smooth and correct operation.  Cabinet hardware and its 
installation shall comply with "The Americans with Disabilities Act". 

C.      Anchorage:  Secure finish work to grounds, stripping and blocking with concealed                         fasteners.   
D.  Contractor to coordinate size and locations of appliances including providing installation. 
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E. Scratched or dented stainless steel will not be accepted and must be replaced. 

3.3 ADJUSTMENT AND CLEANING 
A. Repair damaged and defective work to eliminate defects functionally and visually; where not 

possible to repair, replace work. Adjust joinery for uniform appearance. 
B. Clean, lubricate, and adjust hardware. 

3.4 PROTECTION 
A. Protect cabinets and other woodwork items during remainder of construction period, in a manner 

acceptable to manufacturer and Installer. 

END OF SECTION 
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SECTION 12 21 13 
 HORIZONTAL LOUVER BLINDS 
PART 1 – GENERAL 
1.01SCOPE A. SUPPLIER: Furnish and install 1” Mini Horizontal Aluminum Blinds (Premium Quality) 

B. RELATED WORK SPECIFIED ELSEWHERE: 
1. Section 06100: Rough Carpentry 
2. Section 08520: Aluminum Windows 

1.02REFERENCES
A. FLAME-RESISTANT MATERIALS SHALL PASS OR EXCEED ONE OR MORE OF THE 

FOLLOWING TESTS: 
National Fire Protection Association (NFPA) 701 (small scale for horizontal applications) 

1.03SUBMITTALS A. PRODUCT DATA: Manufacturer’s descriptive literature shall be submitted indicating materials, 
finishes, construction and installation instructions and verifying that product meets requirements 
specified. Manufacturers recommendations for maintenance and cleaning shall be included. 

B. DRAWINGS AND DIAGRAMS: Wiring diagrams of any motorized components or units, 
working and assembly drawings shall be supplied as requested.    

C. SAMPLE: Responsible contracting officer or agent shall supply one sample shade of each type specified in this contract for approval. See section 2.04 for finishes to be submitted for review and 
approval by architect and owner. Supplied units shall be furnished complete with all required 
components, mounting and associated hardware, instructions and warranty. 

1.04QUALITY ASSURANCE: A. Supplier: Manufacturer, subsidiary or licensed agent shall be approved to supply the products specified, 
and to honor any claims against product presented in accordance with warranty. 

B. INSTALLER: Installer or agent shall be qualified to install specified products by prior experience, 
demonstrated performance and acceptance of requirements of manufacturer, subsidiary, or licensed agent. 
Installer shall be responsible for an acceptable installation. 

C. UNIFORMITY: Provide 1” Mini Horizontal Aluminum Blinds of only one manufacturer for entire project.  1.05DELIVERY, STORAGE AND HANDLING: 
A. Product shall be delivered to site in manufacturer’s original packaging. 
B. Product shall be handled and stored to prevent damage to materials, finishes and operating mechanisms. 

1.06JOB CONDITIONS: 
A. Prior to shade installation, building shall be enclosed. 
B. Interior temperature shall be maintained between 60° F. and 90° F. during and after installation; relative humidity shall not exceed 80%. Wet work shall be complete and dry. 

1.07WARRANTY: 
A. Lifetime Limited Warranty. Specific product warranties available from manufacturer or its authorized 

agent.
PART 2 – PRODUCTS
2.01 ACCEPTABLE MANUFACTURER 

A. Hunter Douglas Contract/ 12250 Parkway Centre Dr. / Poway, CA 92064/ Phone: 800-727-8953 Fax: 
800-205-9819/ Website: www.hunterdouglascontract.com, or architect approved equivalent.  Contact the following for project assistance and dealer referral Christopher Hagen 972-467-2222 mobile phone; Email: christopher.hagen@hunterdouglas.com 

B. Product substitutions must be approved by architect minimum of 30 days prior to close of bid. 
2.02 1” MINI HORIZONTAL ALUMINUM BLINDS 
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A. PRODUCT: Hunter Douglas “CD80 1” Mini Aluminum Blind”B. MATERIALS: 
1. SLATS: 1” wide x .008” thick, heat-treated and spring tempered (except 5000 series alloy on 

metallized finishes) aluminum alloy 6011 with eased corners and manufacturing burrs removed. 
Product to have a minimum of 95% pre-consumer recycled content. Furnish not less than nominal 
15.2 slats per foot to ensure tight closure and light control. Finish with manufacturer’s standard 
baked-on finish in colors selected by architect from manufacturer’s available contract colors utilizing Dust Shield™ finish to inhibit dust build-up for easier maintenance.   

2. SLAT SUPPORT: Braided ladders of 100% polyester yarn color compatible with slats and 
spacing of ladder no more than 20mm. 

3. HEADRAIL: U-shaped profile with rolled edges, measuring 1 3/8” x 1 3/8” x .024” constructed 
of corrosion resistant steel and providing a sleek beveled edge valance-free design. Internally fit with components required for specified performance and designed for smooth, quiet, trouble-free 
operation. Headrail finish to be standard baked-on polyester and to match slats. Ends fitted with 
024” steel end lock with adjustable tab for centering blinds.  

4. BOTTOM RAIL: Steel, with corrosion-resistant finish formed with double-lock seam into closed 
oval shape for optimum beam and torsional strength. Ends fitted with color-coordinated 
engineered polymer caps. Color-coordinated engineered polymer tape buttons secure the ladder and cord. Bottom Rail finish to be standard baked-on polyester color coordinated to slats. 

5. LIFTING MECHANISM: Crashproof steel cordlocks with corrosion-resistant finish, two-ply 
polyester cord filler in braided polyester jacket lift cords, cord equalizers, cordlock adapter, and 
Cord Stop/Single Pull Cord. Located on either side of individual blind unit as per architect’s 
request.  

6. TILTING MECHANISM: Permanently lubricated die-cast worm and gear type tilter gear mechanism in fully enclosed housing with clutch action to protect ladder tapes from over rotation 
of the solid steel, corrosion resistant tilt rod. 

7. TILT CONTROL WAND: Tubular shaped 7/16” diameter extruded clear plastic, ribbed for 
positive grip and detachable without tools. Located on either side of individual blind unit as per 
architect’s request. 

8. MOUNTING HARDWARE: Manufacturer’s standard .042” steel box brackets with baked-on polyester finish to match headrail with additional support brackets for blinds over 60” wide.  
9. ADDITIONAL AVAILABLE OPTIONS: Limited Tilt, Ring Pulls, Color Striping, 2 or 3 Blinds 

on 1 Headrail, Hidden Brackets, Side Channels (limited colors available), Hold Down Brackets, 
Cutouts, Perforated Slat. 

2.03 FABRICATION 
A. Blind measurements shall be accurate to within + 1/8” or as recommended in writing by manufacturer. 

2.04 FINISHES 
A. SLAT finish selection from the following: 001 Glacier White, 002 Alabaster, 018 Satin Silver, 048 Black, 

064 Bronze, 065 Brushed Aluminum, 110 Gloss White, 125 Bright White, 127 Linen Flirt, 173 Eggshell, 180 Dove Gray, 186 Beige, 190 Bright Aluminum, 205 Fawn, 268 Crème de la Crème, 269 Chenille, 270 
Linen, 276 Silverado, 318 Silver Cloud, 350 Vanilla, 405 Gray Flannel, 413 Hunter Green, 748 Shadow 
Gray, 795 Surf, 820 Umber, 830 Almond, 885 Flex White, 973 Antique White, 974 Pearl, 981 Platinum 
Gray, 983 Graphite, 262 Steel Wind Brushed. 

B. SLAT SUPPORT braided ladders shall be color coordinated with slat  

PART 3 - EXECUTION
3.01 INSPECTION: 

A. SUBCONTRACTOR shall be responsible for inspection on site, approval of mounting surfaces, 
installation conditions and field measurement for this work. 
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B. OTHER INTERACTING TRADES shall receive drawings of shade systems, dimensions, assembly and installation methods from subcontractor upon request. 
3.02 INSTALLATION: 

A. INSTALLATION shall comply with manufacturer’s specifications, standards and procedures as detailed 
on contract drawings. 

B. ADEQUATE CLEARANCE shall be provided to permit unencumbered operation of shade and hardware. 
C. CLEAN finish installation of dirt and finger marks. Leave work area clean and free of debris. 3.03 DEMONSTRATION: 

 A.    Demonstrate operation method and instruct owner’s personnel in the proper operation and maintenance of the 
blinds. 
3.04 SCHEDULE: 

A. EXTERIOR WINDOWS: B. INTERIOR RELIGHTS: 
         

END OF SECTION 
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SECTION 12 24 13 
MANUALLY OPERATED RB 500 ROLLER SHADES

PART I. GENERAL 
1.1 SUMMARY   

A. Section Includes. 
1. Manually Operated Roller Shades 

B. Related work includes the following: 1. Section 06 10 00 Rough Carpentry 
2. Section 08 41 13 Aluminum Storefront Systems 

1.2 REFERENCES 
A. National Fire Protection Association (NFPA) 701 B. Department of Transportation Motor Vehicle Safety Standard 302 Flammability of 

Interior Materials. 
1.3 SUBMITTALS 

A. Subject under provision of Section 01 33 00 – Submittal Procedures B. Product Data: Manufacturer’s data sheets shall be submitted for each product specified, 
including: 
1. Preparation instructions and recommendations. 
2. Finishes, Material descriptions, dimensions of individual components 
3. Construction and installation instructions 
4. Manufacturers recommendations for maintenance and cleaning. C. Drawings and Diagrams: Product details, installation details, working and assembly 
drawings shall be supplied as requested. Submit project specific shop drawings. See sheet 
A-602 for roller shade locations. 

D. Sample: Contractor shall supply one sample of each type specified in this contract for 
Architects and City review and approval. Supplied units shall be furnished complete with all required components, mounting and associated hardware, instructions and warranty. 

1.4 QUALITY ASSURANCE  
A. Supplier: Manufacturer, subsidiary or licensed agent shall be approved to supply the 

products specified, and to honor any claims against product presented in accordance with warranty. 
B. Installer: Installer or agent shall be qualified to install specified products by prior 

experience, demonstrated performance and acceptance or requirements of manufacturer, 
subsidiary, or licensed agent. Installer shall be responsible for an acceptable installation. 

C. Uniformity: Provide Manual Roller Shades of only one manufacturer for entire project. 
D. Mock up: Provide (1) mock-up shade for each roller shade type/assembly specified. 

1.5 DELIVERY, STORAGE AND HANDLING 
A. Product shall be delivered to site in manufacturer’s original packaging. 
B. Product shall be handled and stored to prevent damage to materials, finishes and operating mechaninsm. 

1.6 JOB CONDITIONS 
A. Prior to shade installation, building shall be enclosed. 
B. Interior temperature shall be maintained between 60° F. and 90° F. during and after installation; relative humidity shall not exceed 80%. Wet work shall be complete and dry. 
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1.7 WARRANTY 
A. Lifetime Limited Warranty. Fabrics warranted for 5 years. Specific product warranties available 

from manufacturer or its authorized agent. 
PART II. PRODUCTS 

1.1 ACCEPTABLE MANUFACTURER  
A. Hunter Douglas Architectural – Contact – Carol Addison 404-863-3922  carol.addison@hunterdouglas.com 
B. Request for substitutions must be approved by Architect. See substitutions Section 01 25 00. 
1.2 MANUAL ROLLER SHADES 
A. PRODUCT: Hunter Douglas Architectural “RB 500 Manual Roller Shades”. 1. Color to be selected by Architect and City. 
B. MATERIALS: 

1. FABRICS
E Screen 7503 Content: 36% Fiberglass, 64% Vinyl / Openness Factor 3% / Meets or Exceeds Fed. FR Spec. NFPA 701 (small 
scale)
Max Fabric Width: 122" 
Roll Length - Yards: 30 yd 
Fabric Weight: 11.6 oz/yd2 
Fabric Thickness: .017" 
Openness: 3% 
Composition: 36% Fiberglass, 64% Vinyl 
UV Blockage: 97% 
Fire Classification: NFPA 701-10 TM#1, California U.S. Title 19 
Breaking Strength: Warp 280 / Weft 250 (lbs) 
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Solar Optical 
Properties 

Shading 
Coefficient
(Internal) 

SHGC/G
Value 

SHGC/G
Value 
(Single)

SHGC/G
Value 
(Insulating)

Color TS RSAS Tuv TVO-F 1/8CL 1/4CL1/4HA 1/2CL 1CL1HACL-
S DG 1/8CL1/4CL 1/4HA1/2CL1CL1HA

White / 
White 16 73 11 - 13 3% - 0.36 - - - - 0.310.33- - - - - - 
White / 
Pearl 10 52 38 - 8 3% - 0.48 - - - - 0.420.40- - - - - - 
White / 
Linen 16 63 21 - 12 3% - 0.43 - - - - 0.370.37- - - - - - 
Linen / Linen 18 52 30 - 13 3% - 0.49 - - - - 0.430.40- - - - - - 
Cocoa / Apricot 7 19 74 - 6 3% - 0.70 - - - - 0.610.51- - - - - - 
Charcoal 
/ Apricot7 18 75 - 7 3% - 0.71 - - - - 0.620.51- - - - - - 
Cocoa / 
Cocoa 5 9 86 - 5 3% - 0.77 - - - - 0.670.54- - - - - - 
Charcoal 
/ Cocoa 4 7 89 - 3 3% - 0.78 - - - - 0.680.55- - - - - - 
Charcoal 
/ Grey 5 10 85 - 5 3% - 0.76 - - - - 0.660.54- - - - - - 
Charcoal 
/
Charcoal

5 4 91 - 4 3% - 0.80 - - - - 0.700.56- - - - - - 
TS : Solar Transmittance 
RS : Solar Reflectance 
AS : Solar Absorptance 
Tuv : Ultra-Violet Transmittance 
TV : Visual Transmittance 
O-F : Openness Factor 

2. CONTROL SYSTEMS:  
A. CLUTCH OPERATED: Engineered heavy duty chain drive pulley operating system consisting of 

metal clutch housing and locking plug containing minimum 6 ribs and inserted at minimum of 2-
1/4" into roller tube. Lift torque enhancement provided by Counter Balance System with 
integrated spring support module. Utilization of adjustment-free continuous qualified T304 
stainless steel ball chain with 110 lbs breaking strength for precise control, smooth operation and ensuring a uniform look. Chain tensioner to be compliant with WCMA safety standard A100.1-
2010 and must prevent the clutch system from moving the roller shade through lowering and 
raising if not properly installed as specified in ANSI Standard Section 6.5.2. Components will be 
maintenance free from adjustments or lubrication for trouble-free operation. 

B. ROLLER TUBE: Circular-shaped aluminum tube extruded from alloy and temper 6063 T-6. 2" 
outside diameter extruded tube to have a .063" wall thickness (2.5" outside diameter to have a .079" wall thickness). Heavily reinforced with minimum six internal ribs providing additional 
tensile strength and allows for secure placement of clutch and end plug. 

C. HEAVY DUTY TUBE BEARING PLUG: Die cast metal and reinforced idler assembly 
containing spring loaded end plug with positive locking wheel allows for up to 7/8" adjustment 
and provides for a secure installation and removal of shade. Locking tube bearing plug contains minimum 6 ribs and inserted a minimum of 2-3/8" into roller tube. 

D. BOTTOM BAR: RB 500 Bottom Bar – Exposed rectangular shaped 1¼" extruded aluminum 
weight provides uniform look. Colors available: white, magnolia, anodized, & black. –  

E. MOUNTING HARDWARE: Manufacturer's standard duty bracket constructed of hardened 1/8" 
thick steel to support full weight of shade with bracket & screw hole covers to provide uniform 
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look.. Locking mechanism on bracket adapter provides for a secure installation and removal of the 
shade. 

F. Fascia : L shape removable aluminum extrusion valance that attaches to the top of the brackets  
G. SIDE CHANNELS: Side Channels: Mounted side channels that block out light leakage as the shade is brought to a closed position. 

3. FABRICATION  
A. Shade measurements shall be accurate to within ± 1/8" or as recommended in writing by 

manufacturer. 
4. FABRICS  

A. Fabrics selected: E Screen  or select from Manufacturers available contract fabrics 
B. FABRIC COLOR: Finish selected by architect from manufacturer's available contract colors. 

PART III. EXECUTION 
1. INSPECTION  

A. SUBCONTRACTOR shall be responsible for inspection on site, approval of mounting surfaces, installation conditions and field measurement for this work. 
B. OTHER INTERACTING TRADES shall receive drawings of shade systems, dimensions, and 

assembly and installation methods from subcontractor upon request. 
2. INSTALLATION  

A. INSTALLATION shall comply with manufacturer's specifications, standards and procedures as 
detailed on contract drawings. 

B. ADEQUATE CLEARANCE shall be provided to permit unencumbered operation of shade and 
hardware. 

C. CLEAN finish installation of dirt and finger marks. Leave work area clean and free of debris. 
3. DEMONSTRATION  

A. Demonstrate operation method and instruct owner's personnel in the proper operation and 
maintenance of the roller shades. 

4. SCHEDULE  
A. EXTERIOR WINDOWS 
B. INTERIOR RELIGHTS 

END OF SECTION 
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SECTION 210513 
COMMON MOTOR REQUIREMENTS FOR FIRE SUPPRESSION EQUIPMENT 

PART 1 - GENERAL 

1.1 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. 

1.2 COORDINATION 
A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following: 

1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 GENERAL MOTOR REQUIREMENTS 
A. Comply with NEMA MG 1 unless otherwise indicated. 

2.2 MOTOR CHARACTERISTICS 
A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet (1000 m) above sea level. 
B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads at 

designated speeds, at installed altitude and environment, with indicated operating sequence, and without 
exceeding nameplate ratings or considering service factor. 

2.3 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. 
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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. 
E. Rotor:  Random-wound, squirrel cage. 
F. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading. 
G. Temperature Rise:  Match insulation rating. 
H. 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. 
I. Enclosure Material:  Cast iron for motor frame sizes [324T] and larger; rolled steel for motor frame sizes 

smaller than [324T]  

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:   

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. 

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, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading. 
D. Motors 1/20 HP and Smaller:  Shaded-pole type. 
E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor when 

winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-
protection device shall automatically reset when motor temperature returns to normal range 
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END OF SECTION 210513 
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SECTION 210517  
 SLEEVES AND SLEEVE SEALS FOR FIRE-SUPPRESSION PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Sleeves.
2. Sleeve-seal systems. 3. Grout. 

1.2 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. PVC-Pipe Sleeves:  ASTM D 1785, Schedule 40. 
E. Galvanized-Steel-Sheet Sleeves:  0.0239-inch (0.6-mm) minimum thickness; round tube closed with 

welded longitudinal joint. 

2.2 SLEEVE-SEAL SYSTEMS 
A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following 
B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following: 

1. Advance Products & Systems, Inc. 
2. CALPICO, Inc. 
3. Metraflex Company (The). 
4. Pipeline Seal and Insulator, Inc. 
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5. Proco Products, Inc. 

C. 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:  Stainless steel 3. Connecting Bolts and Nuts:   Stainless steel of length required to secure pressure plates to sealing 

elements. 

2.3 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 (34.5-MPa), 28-day compressive strength. 
D. Packaging:  Premixed and factory packaged. 

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 (25-mm)] 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. 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 (50 mm)] above finished floor level. 

2. 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 (6.4-mm) annular clear space between sleeve and pipe or pipe insulation. 
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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 078413 "Penetration 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 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 (DN 150)] :  Galvanized-steel-pipe sleeves 
b. Piping [NPS 6 (DN 150)] and Larger: Galvanized-steel-pipe sleeves 

2. Exterior Concrete Walls below Grade: 
a. Piping Smaller Than [NPS 6 (DN 150)] Galvanized-steel-pipe sleeves with sleeve-seal 

system 
1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between piping 

and sleeve for installing sleeve-seal system. 
b. Piping [NPS 6 (DN 150)]  and  Larger:  Galvanized-steel-pipe sleeves with sleeve-seal system 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between piping 
and sleeve for installing sleeve-seal system. 

3. Concrete Slabs-on-Grade: 
a. Piping Smaller Than [NPS 6 (DN 150)] Galvanized-steel-pipe sleeves with sleeve-seal 

system 
1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between piping 

and sleeve for installing sleeve-seal system. 
b. Piping [NPS 6 (DN 150)]  and Larger: Galvanized-steel-pipe sleeves with sleeve-seal 

system 
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1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between piping and sleeve for installing sleeve-seal system. 
4. Concrete Slabs above Grade: 

a. Piping Smaller Than [NPS 6 (DN 150)]  Galvanized-steel-pipe sleeves 
b. Piping [NPS 6 (DN 150)]  and Larger:  Galvanized-steel-pipe sleeves 

5. Interior Partitions: 
a. Piping Smaller Than [NPS 6 (DN 150)] Galvanized-steel-pipe sleeves b. Piping [NPS 6 (DN 150)]  and Larger:  Galvanized-steel-sheet sleeves 

END OF SECTION 210517 
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SECTION 210517  
 SLEEVES AND SLEEVE SEALS FOR FIRE-SUPPRESSION PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Sleeves.
2. Sleeve-seal systems. 3. Grout. 

1.2 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. PVC-Pipe Sleeves:  ASTM D 1785, Schedule 40. 
E. Galvanized-Steel-Sheet Sleeves:  0.0239-inch (0.6-mm) minimum thickness; round tube closed with 

welded longitudinal joint. 

2.2 SLEEVE-SEAL SYSTEMS 
A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following 
B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following: 

1. Advance Products & Systems, Inc. 
2. CALPICO, Inc. 
3. Metraflex Company (The). 
4. Pipeline Seal and Insulator, Inc. 
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5. Proco Products, Inc. 

C. 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:  Stainless steel 3. Connecting Bolts and Nuts:   Stainless steel of length required to secure pressure plates to sealing 

elements. 

2.3 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 (34.5-MPa), 28-day compressive strength. 
D. Packaging:  Premixed and factory packaged. 

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 (25-mm)] 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. 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 (50 mm)] above finished floor level. 

2. 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 (6.4-mm) annular clear space between sleeve and pipe or pipe insulation. 
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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 078413 "Penetration 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 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 (DN 150)] :  Galvanized-steel-pipe sleeves 
b. Piping [NPS 6 (DN 150)] and Larger: Galvanized-steel-pipe sleeves 

2. Exterior Concrete Walls below Grade: 
a. Piping Smaller Than [NPS 6 (DN 150)] Galvanized-steel-pipe sleeves with sleeve-seal 

system 
1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between piping 

and sleeve for installing sleeve-seal system. 
b. Piping [NPS 6 (DN 150)]  and  Larger:  Galvanized-steel-pipe sleeves with sleeve-seal system 

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between piping 
and sleeve for installing sleeve-seal system. 

3. Concrete Slabs-on-Grade: 
a. Piping Smaller Than [NPS 6 (DN 150)] Galvanized-steel-pipe sleeves with sleeve-seal 

system 
1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between piping 

and sleeve for installing sleeve-seal system. 
b. Piping [NPS 6 (DN 150)]  and Larger: Galvanized-steel-pipe sleeves with sleeve-seal 

system 
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1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between piping and sleeve for installing sleeve-seal system. 
4. Concrete Slabs above Grade: 

a. Piping Smaller Than [NPS 6 (DN 150)]  Galvanized-steel-pipe sleeves 
b. Piping [NPS 6 (DN 150)]  and Larger:  Galvanized-steel-pipe sleeves 

5. Interior Partitions: 
a. Piping Smaller Than [NPS 6 (DN 150)] Galvanized-steel-pipe sleeves b. Piping [NPS 6 (DN 150)]  and Larger:  Galvanized-steel-sheet sleeves 

END OF SECTION 210517 
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SECTION 210518 
ESCUTCHEONS FOR FIRE-SUPPRESSION PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Escutcheons. 
2. Floor plates. 

1.2 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 finish and setscrew fastener. 
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. 

2.2 FLOOR PLATES 
A. One-Piece Floor Plates:  Cast-iron flange 

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 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. Chrome-Plated Piping:  One-piece, cast-brass type with polished, chrome-plated finish. 
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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 Wall and Floor Penetrations in Finished Spaces:  One-piece, stamped-steel 
type. 

f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-brass type with 
polished, chrome-plated finish. g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, stamped-steel type. 

h. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with polished, 
chrome-plated finish. 

i. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type. 
j. Bare Piping in Equipment Rooms:  One-piece, cast-brass type with polished, chrome-plated finish. 
k. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type. 

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 210518 
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SECTION 210523 
GENERAL-DUTY VALVES FOR WATER-BASED FIRE-SUPPRESSION PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Iron butterfly valves with indicators. 
2. Check valves. 3. Iron OS&Y gate valves. 
4. NRS gate valves. 
5. Indicator posts. 
6. Trim and drain valves. 

1.2 ACTION SUBMITTALS 
A. Product Data: For each type of valve. 

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: HCBZ - Indicator Posts, Gate Valve. 
b. 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. 
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1) Gate valves. 2) Check valves. 
a) Single check valves. 

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. Worm-gear actuator with handwheel for quarter-turn valves, except for trim and drain valves. 
2. Handwheel: For other than quarter-turn trim and drain valves. 
3. Handlever: For quarter-turn trim and drain valves NPS 2 (DN 50) and smaller. 

2.2 IRON BUTTERFLY VALVES WITH INDICATORS 
A. Description: 

1. Standard: UL 1091 and FM Global standard for indicating valves, (butterfly or ball type), Class 
Number 112. 

2. Minimum Pressure Rating: 175 psig (1200 kPa). 
3. Body Material: Cast or ductile iron with EPDM. 4. Seat Material: EPDM. 
5. Stem: Stainless steel. 
6. Disc: Ductile iron, and EPDM. 
7. Actuator: Worm gear or traveling nut. 
8. Supervisory Switch: Internal or external. 
9. Body Design: Grooved-end connections 

2.3 CHECK VALVES 
A. Description: 

1. Standard: UL 312 and FM Global standard for swing check valves, Class Number 1210. 
2. Minimum Pressure Rating: 175 psiga (1200 kPa). 
3. Type: Single swing check. 4. Body Material: Cast iron, ductile iron, or bronze. 
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5. Clapper: Bronze, ductile iron, or stainless steel 6. Clapper Seat: Brass, bronze, or stainless steel. 
7. Hinge Shaft: Bronze or stainless steel. 
8. Hinge Spring: Stainless steel. 
9. End Connections: Flanged, grooved, or threaded. 

2.4 IRON OS&Y GATE VALVES 
A. 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 (1200 kPa). 
3. Body and Bonnet Material: Cast or ductile iron. 
4. Wedge: Cast or ductile iron, or bronze 5. Wedge Seat: Cast or ductile iron, or bronze 
6. Stem: Brass or bronze. 
7. Packing: Non-asbestos PTFE. 
8. Supervisory Switch: External. 
9. End Connections: Flanged 

2.5 NRS GATE VALVES 
A. 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 (1200 kPa). 
3. Body and Bonnet Material: Cast or ductile iron. 
4. Wedge: Cast or ductile iron 5. Wedge Seat: Cast or ductile iron, or bronze 
6. Stem: Brass or bronze. 
7. Packing: Non-asbestos PTFE. 
8. Supervisory Switch: External. 
9. End Connections: Flanged 

2.6 INDICATOR POSTS 

A. Description: 
1. Standard: UL 789 and FM Global standard for indicator posts. 
2. Type: Underground 
3. Base Barrel Material: Cast or ductile iron 4. Extension Barrel: Cast or ductile iron. 
5. Cap: Cast or ductile iron. 
6. Operation: Wrench 
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2.7 TRIM AND DRAIN VALVES 
A. Angle Valves: 

1. Description: 
a. Pressure Rating: 250 psig (1720 kPa) 
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. 

PART 3 - EXECUTION 

GENERAL REQUIREMENTS FOR VALVE INSTALLATION 
A. Comply with requirements in the following Sections for specific valve installation requirements and 

applications: 
1. Section 211100 "Facility Fire-Suppression Water-Service Piping" for application of valves in fire-

suppression water-service piping outside the building. 
2. Section 211200 "Fire-Suppression Standpipes" for application of valves in fire-suppression standpipes. 
3. Section 211313 "Wet-Pipe Sprinkler Systems" for application of valves in wet-pipe, fire-

suppression sprinkler systems. 
4. Section 211316 "Dry-Pipe Sprinkler Systems" for application of valves in dry-pipe, fire-

suppression sprinkler systems. 
5. Section 211339 "Foam-Water Systems" for application of valves in AFFF piping. 

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. 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. 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. 
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H. Install listed fire-protection shutoff valves supervised-open, located to control sources of water supply except from fire-department connections. 
I. Install check valve in each water-supply connection. Install backflow preventers instead of check valves 

in potable-water-supply sources. 

END OF SECTION 210523 
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SECTION 210553 
IDENTIFICATION FOR FIRE-SUPPRESSION PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 3. Pipe labels. 

1.2 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. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 
A. Metal Labels for Equipment: 

1. Material and Thickness:  aluminum, 0.032 inch (0.8 mm) thick, with predrilled 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 (64 by 19 mm). 
3. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 

inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and 
proportionately larger lettering for greater viewing distances.  Include secondary lettering two-
thirds to three-fourths the size of principal lettering. 

4. Fasteners:  Stainless-steel self-tapping screws 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, [1/16 
inch (1.6 mm)] thick, with predrilled 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 (64 by 19 mm). 3. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 
inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and 
proportionately larger lettering for greater viewing distances.  Include secondary lettering two-
thirds to three-fourths the size of principal lettering. 

4. Fasteners:  Stainless-steel self-tapping screws 
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5. 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), and 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 (A4) 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 (1.6 

mm) thick, with predrilled holes for attachment hardware. 
B. Letter Color:  Black 
C. Background Color:  Black 
D. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 

inch (64 by 19 mm). 
E. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches (600 

mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and proportionately larger 
lettering for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal lettering. 

F. Fasteners:  Stainless-steel self-tapping screws 
G. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 
H. 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. 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 (38 mm) 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 LABEL INSTALLATION 
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 or permanently fasten labels on each major item of mechanical equipment. 
D. Locate equipment labels where accessible and visible. 
E. Piping Color-Coding:  Painting of piping is specified in Section 099123 "Interior Painting." 
F. 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 (15 m)] along each run.  Reduce intervals to [25 feet 

(7.6 m)] in areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 

END OF SECTION 210553 
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SECTION 211100 
FACILITY FIRE-SUPPRESSION WATER-SERVICE PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section includes fire-suppression water-service piping and related components outside the building and 

service entrance piping through wall into the building 
B. Utility-furnished products include water meters that will be furnished to the site, ready for installation. 
C. Related Sections: 

1. Section 211200 "Fire-Suppression Standpipes" for fire-suppression standpipes inside the building. 

1.2 ACTION SUBMITTALS 
A. Product Data:  For each type of product indicated. 
B. Shop Drawings: 

1. Detail precast concrete vault assemblies and indicate dimensions, method of field assembly, and 
components. 

2. Wiring Diagrams:  For power, signal, and control wiring. 

1.3 INFORMATIONAL SUBMITTALS 
A. Field quality-control reports. 

1.4 QUALITY ASSURANCE 
A. Regulatory Requirements: 

1. Comply with requirements of utility company supplying water.  Include tapping of water mains 
and backflow prevention. 

2. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping, 
including materials, hose threads, installation, and testing. 

B. Piping materials shall bear label, stamp, or other markings of specified testing agency. 
C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application. 
D. Comply with the "Approval Guide," published by FM Global, or UL's "Fire Protection Equipment 

Directory" for fire-service-main products. 
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E. NFPA Compliance:  Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-suppression water-service piping. 

1.5 COORDINATION 
A. Coordinate connection to water main with utility company. 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 
A. Soft Copper Tube:  [ASTM B 88, Type L (ASTM B 88M, Type B)], water tube, annealed temper. 
B. Hard Copper Tube: [ASTM B 88, Type L (ASTM B 88M, Type B)], water tube, drawn temper. 
C. Copper, Solder-Joint Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, 

solder-joint pressure type.  Furnish only wrought-copper fittings if indicated. 
D. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.  Furnish Class 300 flanges if required 

to match piping. 
E. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body with ball-and-socket, metal-to-

metal seating surfaces, and solder-joint or threaded ends. 

2.2 DUCTILE-IRON PIPE AND FITTINGS 
A. Grooved-Joint, Ductile-Iron Pipe:  AWWA C151, with cut, rounded-grooved ends. 
B. Mechanical-Joint, Ductile-Iron Pipe:  AWWA C151, with mechanical-joint bell and plain spigot end. 
C. Push-on-Joint, Ductile-Iron Pipe:  AWWA C151, with push-on-joint bell and plain spigot end. 
D. Grooved-End, Ductile-Iron Pipe Appurtenances: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following 
a. Anvil International, Inc. 
b. Shurjoint Piping Products. 
c. Star Pipe Products. d. Victaulic Company. 

2. Grooved-End, Ductile-Iron Fittings:  ASTM A 47/A 47M, malleable-iron castings or 
ASTM A 536, ductile-iron castings with dimensions matching pipe. 

E. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard pattern or 
AWWA C153, ductile-iron compact pattern. 
1. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber gaskets, and steel bolts. 

Bid 12139-983City of Fort Lauderdale

5/10/2018 5:38 AM p. 626

CAM 18-0815 
Exhibit 3 

Page 126 of 500



City of Fort Lauderdale  Section 0
Fire Station # 8 210513 - 3211100 - 3 

F. Push-on-Joint, Ductile-Iron Fittings:  AWWA C153, ductile-iron compact pattern. 
1. Gaskets:  AWWA C111, rubber. 

G. Flanges:  ASME B16.1, Class 125, cast iron. 

2.3 SPECIAL PIPE FITTINGS 
A. Ductile-Iron Flexible Expansion Joints: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following 
a. EBAA Iron, Inc. 
b. ROMAC Industries Inc. c. Star Pipe Products. 

2. Description:  Compound, ductile-iron fitting with combination of flanged and mechanical-joint 
ends complying with AWWA C110 or AWWA C153.  Include two gasketed ball-joint sections and one or more gasketed sleeve sections.  Assemble components for offset and expansion 
indicated.  Include AWWA C111, ductile-iron glands, rubber gaskets, and steel bolts. 

3. Pressure Rating:  250 psig (1725 kPa) minimum. 

2.4 ENCASEMENT FOR PIPING 
A. Standard:  ASTM A 674 or AWWA C105. 
B. Material:  [Linear low-density PE film of 0.008-inch (0.20-mm) minimum thickness. 
C. Form:  [tube]. 
D. Color:  [red] 

2.5 JOINING MATERIALS 
A. Gaskets for Ferrous Piping and Copper-Alloy Tubing:  ASME B16.21, asbestos free. 
B. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series. 

2.6 PIPING SPECIALTIES 
A. Transition Fittings:  Manufactured fitting or coupling same size as, with pressure rating at least equal to 

and ends compatible with, piping to be joined. 
B. Tubular-Sleeve Pipe Couplings: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following 
a. Cascade Waterworks Manufacturing. 
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b. Dresser, Inc.; Dresser Piping Specialties. c. Ford Meter Box Company, Inc. (The); Pipe Products Division. 
d. JCM Industries. e. ROMAC Industries Inc. 
f. Smith-Blair, Inc.; a Sensus company. 
g. Viking Johnson. 

2. Description:  Metal, bolted, sleeve-type, reducing or transition coupling, with center sleeve, gaskets, end rings, and bolt fasteners, and with ends of same sizes as piping to be joined. 
3. Standard:  AWWA C219. 
4. Center-Sleeve Material:  Stainless steel 
5. Gasket Material:  Natural or synthetic rubber. 
6. Pressure Rating:  200 psig (1380 kPa) minimum. 7. Metal Component Finish:  Corrosion-resistant coating or material. 

2.7 [CORPORATION VALVES] [AND] [CURB VALVES] 
A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following 

1. Amcast Industrial Corporation. 
2. Ford Meter Box Company, Inc. (The); Pipe Products Division. 
3. Jones, James Company. 4. Master Meter, Inc. 
5. McDonald, A. Y. Mfg. Co. 
6. Mueller Co.; Water Products Division. 
7. Red Hed Manufacturing & Supply. 

B. Corporation Valves:  Comply with AWWA C800.  Include saddle and valve compatible with tapping 
machine
1. Service Saddle:  Copper alloy with seal and AWWA C800, threaded outlet for corporation valve. 
2. Corporation Valve:  Bronze body and ground-key plug, with AWWA C800, threaded inlet and 

outlet matching service piping material. 
3. Manifold:  Copper fitting with two to four inlets as required, with ends matching corporation 

valves and outlet matching service piping material. 
C. Curb Valves:  Comply with AWWA C800 for high-pressure service-line valves.  Valve has bronze body, ground-key plug or ball, wide tee head, and inlet and outlet matching service piping material. 
D. Service Boxes for Curb Valves:  Similar to AWWA M44 requirements for cast-iron valve boxes.  Include 

cast-iron telescoping top section of length required for depth of burial of valve, plug with lettering 
"WATER," and bottom section with base that fits over curb valve and with a barrel approximately 3 
inches (75 mm) in diameter. 
1. Shutoff Rods:  Steel; with tee-handle with one pointed end, stem of length to operate deepest 

buried valve, and slotted end matching curb valve. 
E. Meter Valves:  Comply with AWWA C800 for high-pressure service-line valves.  Include angle- or 

straight-through-pattern bronze body, ground-key plug or ball, and wide tee head, with inlet and outlet 
matching service piping material. 
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2.8 GATE VALVES 
A. AWWA Gate Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following 
a. American AVK Company; Valves & Fittings Division. 
b. American Cast Iron Pipe Company; American Flow Control Division. 
c. American Cast Iron Pipe Company; Waterous Company Subsidiary. d. American R/D. 
e. Clow Valve Company; a division of McWane, Inc. f. Crane Co.; Crane Valve Group; Stockham Division. 
g. East Jordan Iron Works, Inc. 
h. Kennedy Valve; a division of McWane, Inc. i. M&H Valve Company; a division of McWane, Inc. 
j. Mueller Co.; Water Products Division. 
k. NIBCO INC. l. Tyler Pipe; a division of McWane, Inc.; Utilities Division. 
m. U.S. Pipe. 

2. Class 125, Bronze, Nonrising-Stem Gate Valves: 
a. Description:  Class 125, Type 1; bronze with solid wedge and malleable-iron handwheel. 
b. Standard:  MSS SP-80. 
c. Pressure Rating:  200 psig (1380 kPa). 
d. End Connections:  Solder joint or threaded. 

B. UL-Listed or FM-Approved Gate Valves: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following 

a. American AVK Company; Valve & Fittings Division. 
b. American Cast Iron Pipe Company; American Flow Control Division. 
c. American Cast Iron Pipe Company; Waterous Company Subsidiary. 
d. Clow Valve Company; a division of McWane, Inc. 
e. Crane Co.; Crane Valve Group; Jenkins Valves. f. Crane Co.; Crane Valve Group; Stockham Division. 
g. East Jordan Iron Works, Inc. 
h. Hammond Valve. 
i. Kennedy Valve; a division of McWane, Inc. 
j. M&H Valve Company; a division of McWane, Inc. k. Milwaukee Valve Company. 
l. Mueller Co.; Water Products Division. 
m. NIBCO INC. 
n. Shurjoint Piping Products. 
o. Troy Valve; a division of Penn-Troy Manufacturing, Inc. 
p. Tyco Fire & Building Products LP. q. United Brass Works, Inc. 
r. U.S. Pipe. 
s. Watts Water Technologies, Inc. 
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2. UL-Listed or FM-Approved, OS&Y Bronze, Gate Valves: 
a. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following 
1) Crane Co.; Crane Valve Group; Crane Valves. 
2) Crane Co.; Crane Valve Group; Stockham Division. 
3) Milwaukee Valve Company. 
4) NIBCO INC. 5) United Brass Works, Inc. 

b. Description:  Bronze body and bonnet and bronze stem. 
c. Standards:  UL 262 and "Approval Guide," published by FM Global, listing. d. Pressure Rating:  175 psig (1200 kPa) minimum. 
e. End Connections:  Threaded. 

2.9 GATE VALVE ACCESSORIES AND SPECIALTIES 
A. Tapping-Sleeve Assemblies: 

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

2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following: 
a. American Cast Iron Pipe Company; Waterous Company Subsidiary. 
b. Clow Valve Company; a division of McWane, Inc. 
c. East Jordan Iron Works, Inc. 
d. Flowserve. 
e. Kennedy Valve; a division of McWane, Inc. 
f. M&H Valve Company; a division of McWane, Inc. g. Mueller Co.; Water Products Division. 
h. U.S. Pipe. 

3. Description:  Sleeve and valve compatible with drilling machine. 
4. Standard:  MSS SP-60. 
5. Tapping Sleeve:  Cast-iron, ductile-iron, or stainless-steel, two-piece bolted sleeve with flanged outlet for new branch connection.  Sleeve shall match size and type of pipe material being tapped 

and have recessed flange for branch valve. 
6. Valve:  AWWA, cast-iron, nonrising-stem, metal gate valve with one raised-face flange mating 

tapping-sleeve flange. 
B. Valve Boxes:  Comply with AWWA M44 for cast-iron valve boxes.  Include top section, adjustable extension of length required for depth of burial of valve, plug with lettering "WATER," and bottom 

section with base that fits over valve and with a barrel approximately 5 inches (125 mm) in diameter. 
1. Operating Wrenches:  Steel; with tee-handle with one pointed end, stem of length to operate 

deepest buried valve, and socket matching valve operating nut. 
C. Indicator Posts: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following 
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a. American AVK Company; Valves & Fittings Division. b. American Cast Iron Pipe Company; American Flow Control Division. 
c. American Cast Iron Pipe Company; Waterous Company Subsidiary. d. Clow Valve Company; a division of McWane, Inc. 
e. Crane Co.; Crane Valve Group; Stockham Division. 
f. Kennedy Valve; a division of McWane, Inc. 
g. Mueller Co.; Water Products Division. h. NIBCO INC. 
i. Tyco Fire & Building Products LP. 

2. Description:  Vertical-type, cast-iron body with operating wrench, extension rod, and adjustable 
cast-iron barrel of length required for depth of burial of valve. 

3. Standards:  UL 789 and "Approval Guide," published by FM Global, listing. 

2.10 WATER METERS 
A. Water meters will be furnished by utility company. 
B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following 

1. AMCO Water Metering Systems. 
2. Badger Meter, Inc. 
3. Carlon Meter. 4. Hays Fluid Controls. 
5. McCrometer. 
6. Mueller Co.; Hersey Meters Division. 
7. Neptune Technology Group Inc. 
8. Sensus Metering Systems. 

C. Displacement-Type Water Meters: 
1. Description:  With bronze main case. 
2. Standard:  AWWA C700. 
3. Registration:  Flow in [gallons (liters)] 

D. Compound-Type Water Meters: 
1. Standard:  AWWA C702. 2. Registration:  Flow in [gallons (liters)]  
3. Retain one of two "Remote Registration System" paragraphs below if required; revise to suit 

Project.
E. Remote Registration System: 

1. Description:  Utility company's standard; direct-reading type.  Include meter modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly. 
2. Standard:  AWWA C706. 
3. Registration:  Flow in [gallons (liters)]  

F. Remote Registration System: 
1. Description:  Utility company's standard; encoder type.  Include meter modified with signal-

transmitting assembly, low-voltage connecting wiring, and remote register assembly. 
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2. Standard:  AWWA C707. 3. Registration:  Flow in [gallons (liters)]  
4. Data-Acquisition Units:  Comply with utility company's requirements for type and quantity. 
5. Visible Display Units:  Comply with utility company's requirements for type and quantity. 

2.11 WATER METER BOXES 
A. Description:  Cast-iron body and cover for disc-type water meter, with lettering "WATER METER" on 

cover; and with slotted, open-bottom base section of length to fit over service piping. 
1. Option:  Base section may be cast-iron, PVC, clay, or other pipe. 

2.12 CONCRETE VAULTS 
A. Description:  Precast, reinforced-concrete vault, designed for A-16 load designation according to 

ASTM C 857, and made according to ASTM C 858. 
B. Ladder:  ASTM A 36/A 36M, steel ladder; or PE-encased steel steps. 
C. Manhole:  ASTM A 48/A 48M, Class No. 35A minimum tensile strength, gray-iron traffic frame and 

cover. 
1. Dimension:  24-inch (610-mm) minimum diameter unless otherwise indicated. 

D. Manhole:  ASTM A 536, Grade 60-40-18, ductile-iron traffic frame and cover. 
1. Dimension:  24-inch (610-mm) minimum diameter unless otherwise indicated. 

E. Drain:  ASME A112.6.3, cast-iron floor drain with outlet of size indicated.  Include body anchor flange, light-duty cast-iron grate, bottom outlet, and integral or field-installed bronze ball or clapper-type 
backwater valve. 

2.13 FIRE HYDRANTS 
A. AWWA Dry-Barrel Fire Hydrants: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following 2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following: 
a. American AVK Company; Valves & Fittings Division. 
b. American Cast Iron Pipe Company; American Flow Control Division. 
c. American Cast Iron Pipe Company; Waterous Company Subsidiary. 
d. American Foundry Group, Inc. e. Clow Valve Company; a division of McWane, Inc. 
f. East Jordan Iron Works, Inc. 
g. Kennedy Valve; a division of McWane, Inc. 
h. M&H Valve Company; a division of McWane, Inc. 
i. Mueller Co.; Water Products Division. j. Troy Valve; a division of Penn-Troy Manufacturing, Inc. 
k. U.S. Pipe. 
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3. Description:  Post type, with one NPS 4-1/2 (DN 115) and two NPS 2-1/2 (DN 65) outlets; and with 5-1/4-inch (133-mm) main valve, drain valve, and NPS 6 (DN 150) mechanical-joint inlet.  
Include interior coating according to AWWA C550.  Hydrant shall have cast-iron body and 
compression-type valve opening against pressure and closing with pressure. 

4. Standard:  AWWA C502. 
5. Pressure Rating:  200 psig (1380 kPa) minimum 

B. UL-Listed, Dry-Barrel Fire Hydrants: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following: 

a. American Cast Iron Pipe Company; American Flow Control Division. b. American Cast Iron Pipe Company; Waterous Company Subsidiary. 
c. American Foundry Group, Inc. 
d. Clow Valve Company; a division of McWane, Inc. e. East Jordan Iron Works, Inc. 
f. Kennedy Valve; a division of McWane, Inc. 
g. M&H Valve Company; a division of McWane, Inc. h. Mueller Co.; Water Products Division. 
i. Troy Valve; a division of Penn-Troy Manufacturing, Inc. 
j. U.S. Pipe. 

3. Description:  Freestanding, with one NPS 4-1/2 (DN 115) and two NPS 2-1/2 (DN 65) outlets; and 
with 5-1/4-inch (133-mm) main valve, drain valve, and NPS 6 (DN 150) mechanical-joint inlet.  
Hydrant shall have cast-iron body and compression-type valve opening against pressure and closing with pressure. 

4. Standards:  UL 246 and "Approval Guide," published by FM Global, listing. 
5. Design:  Base valve. 
6. Pressure Rating: 200 psig (1380 kPa) minimum 
7. Outlet Threads:  NFPA 1963, with external hose thread used by local fire department.  Include 

cast-iron caps with steel chains. 8. Operating and Cap Nuts:  Pentagon, 1-1/2 inches (38 mm) point to flat. 
9. Direction of Opening:  Hydrant valve opens by turning operating nut to left or counterclockwise. 
10. Exterior Finish:  Red alkyd-gloss enamel paint unless otherwise indicated. 

C. AWWA Wet-Barrel Fire Hydrants: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following: 

a. American AVK Company; Valves & Fittings Division. 
b. Clow Valve Company; a division of McWane, Inc. 
c. Jones, James Company. d. Mueller Co.; Water Products Division. 

3. Description:  Post type, with one NPS 4-1/2 (DN 115) and two NPS 2-1/2 (DN 65) outlets and 
with NPS 6 (DN 150) threaded or flanged inlet, and base section with NPS 6 (DN 150) 
mechanical-joint inlet.  Include interior coating according to AWWA C550. 

4. Standard:  AWWA C503. 
5. Pressure Rating:  200 psig (1380 kPa) minimum 
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D. UL-Listed, Wet-Barrel Fire Hydrants: 
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the 

following 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on 

Drawings or comparable product by one of the following: 
a. American AVK Company; Valves & Fittings Division. 
b. Clow Valve Company; a division of McWane, Inc. c. Jones, James Company. 
d. Mueller Co.; Water Products Division. 

3. Description:  Freestanding, with one NPS 4-1/2 (DN 115) and two NPS 2-1/2 (DN 65) outlets and 
with NPS 6 (DN 150) threaded or flanged inlet, and base section with NPS 6 (DN 150) 
mechanical-joint inlet. 4. Standards:  UL 246 and "Approval Guide," published by FM Global, listing. 

5. Design:  Wet barrel. 
6. Pressure Rating:  200 psig (1380 kPa) 
7. Outlet Threads:  NFPA 1963, with external hose thread used by local fire department.  Include 

cast-iron caps with steel chains. 
8. Operating and Cap Nuts:  Pentagon, 1-1/2 inches (38 mm) point to flat. 9. Direction of Opening:  Hydrant valves open by turning operating nut to left or counterclockwise. 
10. Exterior Finish:  Red alkyd-gloss enamel paint unless otherwise indicated. 

2.14 FIRE-DEPARTMENT CONNECTIONS 
A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following 
B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following: 

1. Elkhart Brass Mfg. Company, Inc. 
2. Fire-End & Croker Corporation. 
3. Guardian Fire Equipment, Inc. 
4. Kidde Fire Fighting. 
5. Potter Roemer. 
6. Reliable Automatic Sprinkler Co., Inc. 

C. Description:  Freestanding, with cast-bronze body, thread inlets according to NFPA 1963 and matching 
local fire-department hose threads, and threaded bottom outlet.  Include lugged caps, gaskets, and chains; 
lugged swivel connection and drop clapper for each hose-connection inlet; 18-inch- (460-mm-) high brass 
sleeve; and round escutcheon plate. 

D. Standard:  UL 405. 
E. Connections:  Two NPS 2-1/2 (DN 65) inlets and one [NPS 6 (DN 150)] outlet. 
F. Inlet Alignment:  Inline, horizontal 
G. Finish Including Sleeve:  Polished chrome plated 
H. Escutcheon Plate Marking:  STANDPIPE 
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2.15 ALARM DEVICES 
A. General:  UL 753 and "Approval Guide," published by FM Global, listing, of types and sizes to mate and 

match piping and equipment. 
B. Water-Flow Indicators:  Vane-type water-flow detector, rated for 250-psig (1725-kPa) working pressure; 

designed for horizontal or vertical installation; with two single-pole, double-throw circuit switches to 
provide 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 when cover is removed. 

C. Supervisory Switches:  Single pole, double throw; designed to signal valve in other than fully open 
position. 

D. Pressure Switches:  Single pole, double throw; designed to signal increase in pressure. 

PART 3 - EXECUTION 

3.1 EARTHWORK 
A. Comply with excavating, trenching, and backfilling requirements in Section 312000 "Earth Moving." 

3.2 PIPING INSTALLATION 
A. Water-Main Connection:  Arrange with water utility company for tap of size and in location indicated in 

water main. 
B. Water-Main Connection:  Tap water main according to requirements of water utility company and of size and in location indicated. 
C. Make connections larger than NPS 2 (DN 50) with tapping machine according to the following: 

1. Install tapping sleeve and tapping valve according to MSS SP-60. 
2. Install tapping sleeve on pipe to be tapped.  Position flanged outlet for gate valve. 
3. Use tapping machine compatible with valve and tapping sleeve; cut hole in main.  Remove 

tapping machine and connect water-service piping. 4. Install gate valve onto tapping sleeve.  Comply with MSS SP-60.  Install valve with stem pointing 
up and with valve box. 

D. Make connections NPS 2 (DN 50) and smaller with drilling machine according to the following: 
1. Install service-saddle assemblies and corporation valves in size, quantity, and arrangement 

required by utility company's standards. 
2. Install service-saddle assemblies on water-service pipe to be tapped.  Position outlets for corporation valves. 
3. Use drilling machine compatible with service-saddle assemblies and corporation valves.  Drill 

hole in main.  Remove drilling machine and connect water-service piping. 
4. Install corporation valves into service-saddle assemblies. 
5. Install manifold for multiple taps in water main. 6. Install curb valve in water-service piping with head pointing up and with service box. 

E. Comply with NFPA 24 for fire-service-main piping materials and installation. 
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F. Install copper tube and fittings according to CDA's "Copper Tube Handbook." 
1. Install encasement for tubing according to ASTM A 674 or AWWA C105. 

G. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41. 
1. Install encasement for piping according to ASTM A 674 or AWWA C105. 

H. Bury piping with depth of cover over top at least [30 inches (750 mm)] with top at least [12 inches (300 
mm)]  below level of maximum frost penetration. 

I. Extend fire-suppression water-service piping and connect to water-supply source and building fire-suppression water-service piping systems at locations and pipe sizes indicated. 
1. Terminate fire-suppression water-service piping at building  [wall] until building-water-piping 

systems are installed.  Terminate piping with caps, plugs, or flanges as required for piping 
material.  Make connections to building's fire-suppression water-service piping systems when 
those systems are installed. 

J. Install underground piping with restrained joints at horizontal and vertical changes in direction.  Use 
restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports. 

K. Comply with requirements in Section 211200 "Fire-Suppression Standpipes," Section 211313 "Wet-Pipe 
Sprinkler Systems," and Section 211316 "Dry-Pipe Sprinkler Systems" for fire-suppression-water piping 
inside the building. 

L. Comply with requirements in Section 221116 "Domestic Water Piping" for potable-water piping inside the building. 
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." 

3.3 JOINT CONSTRUCTION 
A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have 

finish and pressure rating same as or higher than systems pressure rating for aboveground applications 
unless otherwise indicated. 

B. Install unions adjacent to each valve in tubing NPS 2 (DN 50) and smaller. 
C. Install flanges, flange adaptors, or couplings for grooved-end piping on valves, apparatus, and equipment 

having NPS 2-1/2 (DN 65) and larger end connections. 
D. Ream ends of tubes and remove burrs. 
E. Remove scale, slag, dirt, and debris from outside and inside of pipes, tubes, and fittings before assembly. 
F. Copper-Tubing, Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube 

Handbook," "Brazed Joints" Chapter. 
G. Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping:  UL 194. 
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H. Ductile-Iron Piping, Grooved Joints:  Cut-groove pipe.  Assemble joints with grooved-end, ductile-iron-piping couplings, gaskets, lubricant, and bolts. 
I. Flanged Joints:  Select appropriate gasket material in size, type, and thickness suitable for water service.  

Join flanges with bolts according to ASME B31.9. 
J. Dissimilar Materials Piping Joints:  Use adapters compatible with both piping materials, with OD, and 

with system working pressure. 

3.4 ANCHORAGE INSTALLATION 
A. Anchorage, General:  Install water-distribution piping with restrained joints. 
B. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches in fire-

suppression water-service piping according to NFPA 24 and the following: 
1. Gasketed-Joint, Ductile-Iron, Water-Service Piping:  According to AWWA C600. 

C. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices. 

3.5 VALVE INSTALLATION 
A. AWWA Gate Valves:  Comply with AWWA C600 and AWWA M44.  Install each underground valve 

with stem pointing up and with valve box. 
B. UL-Listed or FM-Approved Gate Valves:  Comply with NFPA 24.  Install each underground valve and 

valves in vaults with stem pointing up and with vertical cast-iron indicator post. 
C. MSS Valves:  Install as component of connected piping system. 
D. Corporation Valves and Curb Valves:  Install each underground curb valve with head pointed up and with 

service box. 
E. Support valves and piping, not direct buried, on concrete piers.  Comply with requirements for concrete 

piers in Section 033000 "Cast-in-Place Concrete." 

3.6 WATER METER INSTALLATION 
A. Install water meters, piping, and specialties according to utility company's written instructions. 
B. Water Meters:  Install displacement-type water meters NPS 2 (DN 50) and smaller in meter boxes with 

shutoff valves on water meter inlets.  Include valves on water meter outlets, and include valved bypass 
around meters unless prohibited by authorities having jurisdiction. 

C. Water Meters:  Install compound-type water meters NPS 3 (DN 80) and larger in meter vaults.  Include 
shutoff valves on water meter inlets and outlets, and include valved bypass around meters.  Support meters, valves, and piping on brick or concrete piers. 

D. Support water meters and piping NPS 3 (DN 80) and larger on concrete piers.  Comply with requirements 
for concrete piers in Section 033000 "Cast-in-Place Concrete." 
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3.7 ROUGHING-IN FOR WATER METERS 
A. Rough-in piping and specialties for water meter installation according to utility company's written 

instructions. 

3.8 WATER METER BOX INSTALLATION 
A. Install water meter boxes in paved areas flush with surface. 
B. Install water meter boxes in grass or earth areas with top [2 inches (50 mm)] above surface. 

3.9 CONCRETE VAULT INSTALLATION 
A. Install precast concrete vaults according to ASTM C 891. 

3.10 FIRE HYDRANT INSTALLATION 
A. General:  Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or 

thrust blocks, and support in upright position. 
B. Wet-Barrel Fire Hydrants:  Install with valve below frost line.  Provide for drainage. 
C. AWWA Fire Hydrants:  Comply with AWWA M17. 
D. UL-Listed or FM-Approved Fire Hydrants:  Comply with NFPA 24. 

3.11 FIRE-DEPARTMENT CONNECTION INSTALLATION 
A. Install ball drip valves at each check valve for fire-department connection to mains. 
B. Install protective pipe bollards on three sides of each fire-department connection.  Pipe bollards are 

specified in Section 055000 "Metal Fabrications." 

3.12 ALARM DEVICE INSTALLATION 
A. General:  Comply with NFPA 24 for devices and methods of valve supervision.  Underground valves 

with valve box do not require supervision. 
B. Supervisory Switches:  Supervise valves in open position. 

1. Valves:  Grind away portion of exposed valve stem.  Bolt switch, with plunger in stem depression, 
to OS&Y gate-valve yoke. 2. Indicator Posts:  Drill and thread hole in upper-barrel section at target plate.  Install switch, with 
toggle against target plate, on barrel of indicator post. 

C. Locking and Sealing:  Secure unsupervised valves as follows: 
1. Valves:  Install chain and padlock on open OS&Y gate valve. 
2. Post Indicators:  Install padlock on wrench on indicator post. 
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D. Pressure Switches:  Drill and thread hole in exposed barrel of fire hydrant.  Install switch. 
E. Water-Flow Indicators:  Install in water-service piping in vault.  Select indicator with saddle and vane 

matching pipe size.  Drill hole in pipe, insert vane, and bolt saddle to pipe. 

3.13 CONNECTIONS 
A. Connect fire-suppression water-service piping to utility water main Use service clamp and corporation 

valve 
B. Connect fire-suppression water-service piping to interior fire-suppression piping. 
C. Connect waste piping from concrete vault drains to sanitary sewerage system.   

3.14 FIELD QUALITY CONTROL 
A. Use test procedure prescribed by authorities having jurisdiction or, if method is not prescribed by 

authorities having jurisdiction, use procedure described below. 
B. Piping Tests:  Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize system.  

Use only potable water. 
C. Hydrostatic Tests:  Test at not less than one-and-one-half times the working pressure for two hours. 

1. Increase pressure in 50-psig (350-kPa) increments and inspect each joint between increments.  
Hold at test pressure for one hour; decrease to 0 psig (0 kPa).  Slowly increase again to test 
pressure and hold for one more hour.  Maximum allowable leakage is 2 quarts (1.89 L) per hour per 100 joints.  Remake leaking joints with new materials and repeat test until leakage is within 
allowed limits. 

D. Prepare test and inspection reports. 

3.15 IDENTIFICATION 
A. Install continuous underground[ detectable] warning tape during backfilling of trench for underground 

fire-suppression water-service piping.  Locate below finished grade, directly over piping.  Underground warning tapes are specified in Section 312000 "Earth Moving." 
B. Permanently attach equipment nameplate or marker indicating plastic fire-suppression water-service 

piping or fire-suppression water-service piping with electrically insulated fittings, on main electrical 
meter panel.  Comply with requirements for identifying devices in Section 220553 "Identification for 
Plumbing Piping and Equipment." 

3.16 CLEANING 
A. Clean[ and disinfect] fire-suppression water-service piping as follows: 

1. Purge new piping systems and parts of existing systems that have been altered, extended, or 
repaired before use. 
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2. Use purging[ and disinfecting] procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 
for flushing of piping.  Flush piping system with clean, potable water until dirty water does not 
appear at points of outlet. 

3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method 
is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or 
do as follows: 
a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of 

chlorine; isolate and allow to stand for 24 hours. 
b. Drain system or part of system of previous solution and refill with water/chlorine solution 

containing at least 200 ppm of chlorine; isolate and allow to stand for three hours. 
c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system. 
d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure 

if biological examination shows evidence of contamination. 
B. Prepare reports of purging[ and disinfecting] activities. 

3.17 PIPING SCHEDULE 
A. Underground fire-suppression water-service piping NPS 2 (DN 50) and smaller shall be [hard] copper tube, [ASTM B 88, Type K (ASTM B 88M, Type A)] wrought-copper, solder-joint fittings; and brazed 

joints. 
B. Underground[ and underslab] fire-suppression water-service piping NPS 6 (DN 80 to DN 150) shall 

be[ one of] the following: 
1. Grooved-end, ductile-iron pipe; grooved-end, ductile-iron pipe appurtenances; and grooved joints. 
2. Mechanical-joint, ductile-iron pipe; mechanical-joint, [ductile- or gray-iron, standard-pattern fittings; glands, gaskets, and bolts; and gasketed joints. 
3. Push-on-joint, ductile-iron pipe; push-on-joint, ductile-iron compact-pattern fittings; and gasketed 

joints. 
C. Meter box fire-suppression water-service piping NPS 2 (DN 50) and smaller shall be hard copper tube, 

[ASTM B 88, Type K (ASTM B 88M, Type A)] wrought- or cast-copper-alloy, solder-joint fittings; and 
brazed joints. 

D. Vault fire-suppression water-service piping NPS 6 (DN 80 to DN 150) shall be grooved-end, ductile-iron 
pipe; grooved-end, ductile-iron pipe appurtenances; and grooved joints. 

3.18 VALVE SCHEDULE 
A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following 

requirements apply: 
B. Underground fire-suppression water-service shutoff valves NPS 2 (DN 50) and smaller shall be 

corporation valves or curb valves with ends compatible with piping. 
C. Meter box fire-suppression water-service shutoff valves NPS 2 (DN 50) and smaller shall be meter 

valves. 
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D. Vault fire-suppression water-service shutoff valves NPS 2 (DN 50) and smaller shall be Class 125, MSS, bronze, nonrising stem gate valves. 
E. Underground fire-suppression water-service shutoff valves NPS 3 (DN 80) and larger shall be[ one of] 

the following: 
1. 200-psig (1380-kPa), AWWA, iron, nonrising-stem, [metal] gate valves. 
2. 175-psig (1200-kPa), UL-listed or FM-approved, iron, nonrising-stem gate valves. 

F. Indicator-post underground fire-suppression water-service valves NPS 3 (DN 80) and larger shall be 175-psig (1200-kPa), UL-listed or FM-approved, iron, nonrising-stem gate valves with indicator-post flange. 
G. Standard-pressure, vault fire-suppression water-service shutoff valves NPS 3 (DN 80) and larger shall 

be[ one of] the following: 
1. 200-psig (1380-kPa), AWWA, iron, OS&Y, [metal] gate valves. 
2. 175-psig (1200-kPa), UL-listed or FM-approved, iron, OS&Y gate valves. 

END OF SECTION 211100 
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SECTION 211200 
FIRE-SUPPRESSION STANDPIPES 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Pipes, fittings, and specialties. 
2. Fire-protection valves. 3. Hose connections. 
4. Fire-department connections. 
5. Alarm devices. 
6. Pressure gages. 
Retain Sections in subparagraphs below that contain requirements Contractor might expect to find in this 
Section but are specified in other Sections. 

SYSTEM DESCRIPTIONS 
B. Automatic Wet-Type, Class I Standpipe System:  Includes NPS 2-1/2 (DN 65) hose connections.  Has 

open water-supply valve with pressure maintained and is capable of supplying water demand. 
C. Automatic Wet-Type, Class II Standpipe System:  Includes NPS 1-1/2 (DN 40) hose stations.  Has open water-supply valve with pressure maintained and is capable of supplying water demand. 
D. Automatic Wet-Type, Class III Standpipe System:  Includes NPS 1-1/2 (DN 40) hose stations and NPS 2-

1/2 (DN 65) hose connections.  Has open water-supply valve with pressure maintained and is capable of 
supplying water demand. 

E. Manual Dry-Type, Class I Standpipe System:  Includes NPS 2-1/2 (DN 65) hose connections.  Does not 
have permanent water supply.  Piping is dry.  Water must be pumped into standpipes to satisfy demand. 

1.2 PERFORMANCE REQUIREMENTS 
A. See plans 

1.3 ACTION SUBMITTALS 
A. Product Data:  For each type of product indicated. 
B. Shop Drawings:  For fire-suppression standpipes.  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 standpipe systems indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation. 

1.4 INFORMATIONAL SUBMITTALS 
A. Qualification Data:  For qualified Installer. 
B. Approved Standpipe Drawings:  Working plans, prepared according to NFPA 14, that have been 

approved by authorities having jurisdiction, including hydraulic calculations if applicable. 
C. Welding certificates. 
D. Field Test Reports and Certificates:  Indicate and interpret test results for compliance with performance 

requirements and as described in NFPA 14.  Include "Contractor's Material and Test Certificate for 
Aboveground Piping" and "Contractor's Material and Test Certificate for Underground Piping." 

E. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 
A. Operation and maintenance data. 

1.6 QUALITY ASSURANCE 
A. Installer Qualifications: 

1. Installer's responsibilities include designing, fabricating, and installing fire-suppression standpipes 
and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test. 

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

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 Standards:  Fire-suppression standpipe equipment, specialties, accessories, installation, and testing shall comply with NFPA 14, "Installation of Standpipe and Hose Systems." 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 
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. 
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2.2 STEEL PIPE AND FITTINGS 
A. Standard Weight, 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 30, [Black-]Steel Pipe:  ASTM A 135; ASTM A 795/A 795M, [Type E]; or ASME B36.10M, 

wrought steel; with wall thickness not less than Schedule 30 and not more than Schedule 40.  Pipe ends 
may be factory or field formed to match joining method. 

C. Thinwall  [Black-]Steel Pipe:  ASTM A 135 or ASTM A 795/A 795M, threadable, with wall thickness less than Schedule 30 and equal to or greater than Schedule 10.  Pipe ends may be factory or field formed 
to match joining method. 

D. Standard-Weight,  [Black-]Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M, seamless 
steel pipe with threaded ends. 

E. [Galvanized]  Steel Couplings:  ASTM A 865, threaded. 
F. [Galvanized], Gray-Iron Threaded Fittings:  ASME B16.4, Class 125, standard pattern. 
G. Malleable- or Ductile-Iron Unions:  UL 860. 
H. Cast-Iron Flanges:  ASME B16.1, Class 125. 
I. Steel Flanges and Flanged Fittings:  ASME B16.5, Class 150. 
J. Steel Welding Fittings:  ASTM A 234/A 234M and ASME B16.9. 
K. Grooved-Joint, Steel-Pipe Appurtenances: 

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:   [250 psig (1725 kPa)] 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. 

2.3 PIPING JOINING MATERIALS 
A. Pipe-Flange Gasket Materials:  [ASME B16.21, nonmetallic and asbestos free]. 

1. Class 125, Cast-Iron Flat-Face Flanges:  Full-face gaskets. 
B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated. 
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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. 

2.4 LISTED FIRE-PROTECTION VALVES 
A. General Requirements: 

1. Valves shall be UL listed or FM approved. 
2. Minimum Pressure Rating:  175 psig (1200 kPa). 

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

following] 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] or comparable product by one of the following: 

a. AFAC Inc. b. American Cast Iron Pipe Company; Waterous Company Subsidiary. 
c. Anvil International, Inc. 
d. Clow Valve Company; a division of McWane, Inc. 
e. Crane Co.; Crane Valve Group; Crane Valves. 
f. Crane Co.; Crane Valve Group; Jenkins Valves. 
g. Crane Co.; Crane Valve Group; Stockham Division. h. Fire-End & Croker Corporation. 
i. Fire Protection Products, Inc. 
j. Fivalco Inc. 
k. Globe Fire Sprinkler Corporation. 
l. Groeniger & Company. 
m. Kennedy Valve; a division of McWane, Inc. n. Matco-Norca.
o. Metraflex, Inc. 
p. Milwaukee Valve Company. 
q. Mueller Co.; Water Products Division. 
r. NIBCO INC. 
s. Potter Roemer. t. Reliable Automatic Sprinkler Co., Inc. 
u. Shurjoint Piping Products. 
v. Tyco Fire & Building Products LP. 
w. United Brass Works, Inc. 
x. Venus Fire Protection Ltd. y. Victaulic Company. 
z. Viking Corporation. 
aa. Watts Water Technologies, Inc. 

3. Standard:  UL 312. 
4. Pressure Rating:  250 psig (1725 kPa) minimum. 5. Type:  Swing check. 
6. Body Material:  Cast iron. 
7. End Connections:  Flanged or grooved. 

C. Bronze OS&Y Gate Valves: 
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1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on 

Drawings] or comparable product by one of the following: 
a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Stockham Division. 
c. Milwaukee Valve Company. d. NIBCO INC. 
e. United Brass Works, Inc. 

3. Standard:  UL 262. 
4. Pressure Rating:  175 psig (1200 kPa). 
5. Body Material:  Bronze. 6. End Connections:  Threaded. 

D. Iron OS&Y Gate Valves: 
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the 

following] 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] or comparable product by one of the following: 

a. American Cast Iron Pipe Company; Waterous Company Subsidiary. 
b. American Valve, Inc. 
c. Clow Valve Company; a division of McWane, Inc. 
d. Crane Co.; Crane Valve Group; Crane Valves. 
e. Crane Co.; Crane Valve Group; Jenkins Valves. 
f. Crane Co.; Crane Valve Group; Stockham Division. g. Hammond Valve. 
h. Milwaukee Valve Company. 
i. Mueller Co.; Water Products Division. 
j. NIBCO INC. 
k. Shurjoint Piping Products. 
l. Tyco Fire & Building Products LP. m. United Brass Works, Inc. 
n. Watts Water Technologies, Inc. 

3. Standard:  UL 262. 
4. Pressure Rating:  250 psig (1725 kPa) minimum. 
5. Body Material:  Cast or ductile iron. 6. End Connections:  Flanged or grooved. 

E. Indicating-Type Butterfly Valves: 
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the 

following]  
2. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] or comparable product by one of the following: 

a. Anvil International, Inc. 
b. Fivalco Inc. 
c. Global Safety Products, Inc. 
d. Kennedy Valve; a division of McWane, Inc. 
e. Milwaukee Valve Company. 
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f. NIBCO INC. g. Shurjoint Piping Products. 
h. Tyco Fire & Building Products LP. i. Victaulic Company. 

3. Standard:  UL 1091. 
4. Pressure Rating:  175 psig (1200 kPa) minimum. 
5. Valves NPS 2 (DN 50) and Smaller: 

a. Valve Type:  Ball or butterfly. 
b. Body Material:  Bronze. 
c. End Connections:  Threaded. 

6. Valves NPS 2-1/2 (DN 65) and Larger: 
a. Valve Type:  Butterfly. b. Body Material:  Cast or ductile iron. 
c. End Connections:  Flanged, grooved, or wafer. 

7. Valve Operation:  Integral  [electrical, 115-V ac, prewired, two-circuit, supervisory switch] 
indicating device. 

2.5 HOSE CONNECTIONS 
A. Adjustable-Valve Hose Connections: 

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

2. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] or comparable product by one of the following: 
a. AFAC Inc. 
b. Elkhart Brass Mfg. Company, Inc. c. Fire-End & Croker Corporation. 
d. Fire Protection Products, Inc. 
e. GMR International Equipment Corporation. 
f. Guardian Fire Equipment, Inc. 
g. Potter Roemer. 
h. Tyco Fire & Building Products LP. i. Wilson & Cousins Inc. 
j. Zurn Plumbing Products Group; Wilkins Water Control Products Division. 

3. Standard:  UL 668 hose valve, with integral UL 1468 reducing or restricting pressure-control 
device, for connecting fire hose. 

4. Pressure Rating:  300 psig (2070 kPa) minimum. 5. Material:  Brass or bronze. 
6. Size:  NPS 1-1/2 or NPS 2-1/2 (DN 40 or DN 65), as indicated. 
7. Inlet:  Female pipe threads. 
8. Outlet:  Male hose threads with lugged cap, gasket, and chain.  Include hose valve threads 

according to NFPA 1963 and matching local fire-department threads. 
9. Pattern:  [gate]. 10. Pressure-Control Device Type:  Pressure [reducing]  
11. Design Outlet Pressure Setting:  <see plans>. 
12. Finish:  Polished chrome plated 
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B. Nonadjustable-Valve Hose Connections: 
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the 

following] 
2. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on 

Drawings] or comparable product by one of the following: 
a. AFAC Inc. 
b. Elkhart Brass Mfg. Company, Inc. c. Fire-End & Croker Corporation. 
d. Fire Protection Products, Inc. e. GMR International Equipment Corporation. 
f. Guardian Fire Equipment, Inc. 
g. Kennedy Valve; a division of McWane, Inc. h. Mueller Co.; Water Products Division. 
i. NIBCO INC. 
j. Potter Roemer. k. Tyco Fire & Building Products LP. 
l. Wilson & Cousins Inc. 

3. Standard:  UL 668 hose valve for connecting fire hose. 4. Pressure Rating:  300 psig (2070 kPa) minimum. 
5. Material:  Brass or bronze. 
6. Size:  NPS 1-1/2 or NPS 2-1/2 (DN 40 or DN 65), as indicated. 
7. Inlet:  Female pipe threads. 
8. Outlet:  Male hose threads with lugged cap, gasket, and chain.  Include hose valve threads 

according to NFPA 1963 and matching local fire-department threads. 9. Pattern:   [gate]. 
10. Finish:  [Polished chrome plated]  

2.6 FIRE-DEPARTMENT CONNECTIONS 
A. Flush-Type, Fire-Department Connection: 

1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the 
following]  2. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] or comparable product by one of the following: 
a. AFAC Inc. 
b. Elkhart Brass Mfg. Company, Inc. 
c. GMR International Equipment Corporation. d. Guardian Fire Equipment, Inc. 
e. Potter Roemer. 

3. Standard:  UL 405. 
4. Type:  Flush, for wall mounting. 
5. Pressure Rating:  175 psig (1200 kPa) minimum. 
6. Body Material:  Corrosion-resistant metal. 7. Inlets:  Brass with threads according to NFPA 1963 and matching local fire-department sizes and 

threads.  Include extension pipe nipples, brass lugged swivel connections, and check devices or 
clappers. 

8. Caps:  Brass, lugged type, with gasket and chain. 
9. Escutcheon Plate:  Rectangular, brass, wall type. 
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10. Outlet:  With pipe threads. 11. Body Style:  see plans 
12. Number of Inlets:  see plans 
13. Outlet Location:  see plans 
14. Escutcheon Plate Marking:  Similar to  [STANDPIPE]. 
15. Finish:  [Polished chrome plated]  
16. Outlet Size:  see plans 

2.7 ALARM DEVICES 
A. Alarm-device types shall match piping and equipment connections. 
B. Water-Flow Indicators: 

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 (1725 kPa). 
7. Design Installation:  Horizontal or vertical. 

C. 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. 

2.8 PRESSURE GAGES 
A. Manufacturers: Subject to compliance with requirements, [provide products by one of the following]  

1. AMETEK; U.S. Gauge Division. 
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2. Ashcroft Inc. 3. Brecco Corporation. 
4. WIKA Instrument Corporation. 

B. Standard:  UL 393. 
C. Dial Size:  3-1/2- to 4-1/2-inch (90- to 115-mm) diameter. 
D. Pressure Gage Range:  [0 to 250 psig (0 to 1725 kPa) minimum]  
E. Water System Piping Gage:  Include "WATER" or "AIR/WATER" label on dial face. 
F. Air System Piping Gage:  Include [ retard feature and] "AIR" or "AIR/WATER" label on dial face. 

PART 3 - EXECUTION 

3.1 SERVICE-ENTRANCE PIPING 
A. Connect fire-suppression standpipe piping to water-service piping at service entrance into building.  

Comply with requirements for exterior piping in Section 211100 "Facility Fire-Suppression Water-Service Piping." 
B. Install shutoff valve,[ backflow preventer,] pressure gage, drain, and other accessories at connection to 

fire-suppression water-service piping.[  Comply with requirements for backflow preventers in 
Section 211100 "Facility Fire-Suppression Water-Service Piping."] 

C. Install shutoff valve, check valve, pressure gage, and drain at connection to water service. 

3.2 WATER-SUPPLY CONNECTIONS 
A. Connect fire-suppression standpipe piping to building's interior water-distribution piping.  Comply with 

requirements for interior piping in Section 221116 "Domestic Water Piping." 
B. Install shutoff valve, check valve, pressure gage, and drain at connection to water supply. 

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 in NFPA 14 for installation of fire-suppression standpipe 
piping. 

C. Install seismic restraints on piping.  Comply with requirements in NFPA 13 for seismic-restraint device materials and installation. 

Bid 12139-983City of Fort Lauderdale

5/10/2018 5:38 AM p. 650

CAM 18-0815 
Exhibit 3 

Page 150 of 500



City of Fort Lauderdale  Section 01
Fire Station # 8 210513 - 10211200 - 10

D. Install listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
E. Install drain valves on standpipes.  Extend drain piping to outside of building. 
F. Install automatic (ball drip) drain valves to drain piping between fire-department connections and check 

valves.  Drain to floor drain or outside building. 
G. Install alarm devices in piping systems. 
H. Install hangers and supports for standpipe system piping according to NFPA 14.  Comply with requirements in NFPA 13 for hanger materials. 
I. Install pressure gages on riser or feed main and at top of each standpipe.  Include pressure gages with 

connection not less than NPS 1/4 (DN 8) 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. 

J. Drain dry-type standpipe system piping. 
K. Pressurize and check dry-type standpipe system piping. 
L. Fill wet-type standpipe system piping with water. 
M. Install electric heating cables and pipe insulation on wet-type, fire-suppression standpipe piping in areas 

subject to freezing.  Comply with requirements for heating cables in Section 210533 "Heat Tracing for 
Fire-Suppression Piping" and for piping insulation in Section 210700 "Fire-Suppression Systems Insulation." 

N. 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." 

O. 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." 

P. 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 (DN 50) and smaller. 
C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment 

having NPS 2-1/2 (DN 65) and larger end connections. 
D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 
E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly. 
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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.  Join steel pipe and grooved-end fittings 
according to AWWA C606 for steel-pipe joints. 

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.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe grooved joints. 

J. Welded Joints:  Construct joints according to AWS D10.12M/D10.12, using qualified processes and 
welding operators according to "Quality Assurance" Article. 
1. Shop weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-

steel pipe. 
K. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both piping systems. 

3.5 VALVE AND SPECIALTIES INSTALLATION 
A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and 

specialties according to NFPA 14 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. 

3.6 HOSE-CONNECTION INSTALLATION 
A. Install hose connections adjacent to standpipes. 
B. Install freestanding hose connections for access and minimum passage restriction. 
C. Install NPS 1-1/2 (DN 40) hose-connection valves with flow-restricting device. 
D. Install NPS 2-1/2 (DN 65) hose connections with quick-disconnect NPS 2-1/2 by NPS 1-1/2 (DN 65 by 

DN 40) reducer adapter and flow-restricting device. 
E. Install wall-mounted-type hose connections in cabinets.  Include pipe escutcheons, with finish matching 

valves, inside cabinet where water-supply piping penetrates cabinet.  Install valves at angle required for 
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connection of fire hose.  Comply with requirements for cabinets in Section 104413 "Fire Extinguisher Cabinets." 

3.7 FIRE-DEPARTMENT CONNECTION INSTALLATION 
A. Install wall-type, fire-department connections. 
B. Install automatic (ball drip) drain valve at each check valve for fire-department connection. 

3.8 IDENTIFICATION 
A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 14. 
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 standpipe systems according to NFPA 14, "System Acceptance" Chapter. 
4. Energize circuits to electrical equipment and devices. 5. Coordinate with fire-alarm tests.  Operate as required. 
6. Coordinate with fire-pump tests.  Operate as required. 
7. Verify that equipment hose threads are same as local fire-department equipment. 

C. Fire-suppression standpipe system will be considered defective if it does not pass tests and inspections. 
D. Prepare test and inspection reports. 

3.10 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. Wet-type, fire-suppression standpipe piping, [NPS 4 (DN 100) and smaller] shall be[ one of] 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. 
C. Wet-type, fire-suppression standpipe piping, [NPS 5 and NPS 6 (DN 125 and DN 150)] , shall be [one of] 

the following: 
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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. 
D. Dry-type, fire-suppression standpipe piping, shall be[ one of] 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. 

END OF SECTION 211200 
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SECTION 21 22 00 
CLEAN-AGENT FIRE EXTINGUISHING SYSTEM

PART 1 – GENERAL 
1.1 SCOPE 

A. This specification outlines the requirements for a "Total Flood" Clean Agent Fire Suppression 
System with automatic detection and control. The work described in this specification includes all 
engineering, labor, materials, equipment, and service necessary and required, to complete and test the suppression system. 

1.2 APPLICABLE STANDARDS AND PUBLICATIONS 
A. The design, equipment, installation, testing, and maintenance of the Clean Agent Suppression 

System shall be in accordance with the applicable requirements set forth in the latest edition of the 
following codes and standards: 
1. National Fire Protection Association (NFPA) Standards: 

NFPA 2001: Standard on Clean Agent Fire Extinguishing Systems 
NFPA 70: National Electrical Code NFPA 72: National Fire Alarm and Signaling Code NFPA 75: Standard for the Fire Protection of Information Technology Equipment 
NFPA 76: Standard for the Fire Protection of Telecommunications Facilities 

2. Factory Mutual Systems (FM) 
Publication Factory Mutual 
Approval Guide 

3. Underwriters Laboratories, Inc. (UL) Publication 
UL 217: Standard for Single and Multiple Station Smoke Alarms UL 228: Standard for Door Closers-Holders, With or Without Integral 

Smoke Detectors UL 268: Smoke Detectors for Fire Alarm Systems UL 268A:  Standard for Smoke Detectors for Duct Application UL 521: Standard for Heat Detectors for Fire Protective Signaling Systems 
UL 864: Standard for Control Units and Accessories for Fire Alarm Systems 
UL 1638:   Standard for Visual Signaling Appliances - Private Mode Emergency and 

General Utility Signaling UL 1971:   Standard for Signaling Devices for Hearing Impaired 
4. Department of Transportation (DOT) 

Title 49 Code of Federal Regulations Parts 100 to 199 
Transportation of Hazardous Materials, DOT3AAZ300 or 
3AAZ15T 

5. National Electrical Manufacturers Association (NEMA) 
Publication Enclosures for Industrial Controls and Systems 

6. U.S. Environmental Protection Agency, Protection of Stratospheric Ozone 59 FR 13044, 
March 18, 1994 (Final SNAP Ruling) 

7. Industrial Risk Insurers (IRI) Interpretive Guide (Detection and Controls) 
8. Requirements of the Authority Having Jurisdiction (AHJ) 
9. Manufacturer’s Design, Installation, Operation, and Maintenance Manual 
10. The system complete shall have the following applicable listings and approvals 

a) Underwriters Laboratories Inc. 
b) Factory Mutual Global 
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B. The standards listed, as well as all other applicable codes, standards, and good engineering 
practices, shall be used as “minimum" design standards. 

1.3 REQUIREMENTS
A. This installation shall be made in strict accordance with the drawings, specifications and applicable 

NFPA Standards. All equipment and devices used shall be listed by the standardizing agencies (UL 
and/or FM). 

B. Design and installation of the fire detection/FM-200 fire suppression system will be in strict 
accordance with the following guidelines and regulatory agencies: 
1. NFPA 2001 Standard on Clean Agent Fire Extinguishing Systems 
2. NFPA 72 National Fire Alarm and Signaling Code, Latest Edition 
3. NFPA 70 National Electrical Code, Latest Edition 
4. Americans with Disabilities Act, Title 24, Latest Edition 

1.4 EXCLUSIONS 
A. The work listed below shall be provided by others, or under other sections of this specification: 

1. 120 VAC or 220 VAC power supply to the system control panel. 
2. Interlock wiring and conduit for shutdown of HVAC, dampers and/or electric 

power supplies, relays or shunt trip breakers. 
1.5 QUALITY ASSURANCE 

A. MANUFACTURER: 
1. The manufacturer of the suppression system hardware and detection components shall be 

ISO 9001 registered. 
2. The manufacturer brand name shall appear on all major components. 
3. All devices, components, and equipment shall be the products of the same manufacturer, or supplied by the same manufacturer. 
4. All devices, components, and equipment shall be new, standard products of the 

manufacturer's latest design and suitable to perform the functions intended. 
5. All devices and equipment shall be UL listed and/or FM approved. 
6. Locks for all cabinets shall be keyed alike. 

B. INSTALLER:
1. The installing contractor shall be trained by the supplier to design, install, test, and 

maintain fire suppression systems. 
2. When possible, the installing contractor shall employ a NICET certified special 

hazard designer, Level II or above, who will be responsible for this project. 
3. The installing contractor shall be an experienced firm regularly engaged in the installation 

of automatic clean agent, or similar, fire suppression systems, in strict accordance with all 
applicable codes and standards. 

4. The installing contractor must have a minimum of five years experience in the 
design, installation, and testing, of clean agent, or similar fire suppression systems. 
A list of systems of a similar nature and scope shall be provided on request. 

5. The installing contractor shall show evidence the company carries a minimum $2 million liability and completed operations insurance policy. These limits shall 
supersede limits required in the general conditions of the specifications. 

6. The installing contractor shall maintain, or have access to, a clean agent recharging 
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station. The installing contractor shall provide proof of his ability to recharge the 
largest clean agent system within 24 hours after a discharge. Include the amount of 
bulk agent storage available.

7. The installing contractor shall be an authorized stocking distributor of the clean 
agent system equipment so that immediate replacement parts are available from 
inventory. 

8. The installing contractor shall show proof of emergency service available 24 hours a day, 7 days a week. 
C. SUBMITTALS:

1. The installing contractor shall submit the following design information and drawings 
for approval prior to starting work on this project: 
a) Field installation layout drawings having a scale of not less than 1/8 in. = 1 ft.- 0 in. 

or 1:100 detailing the location of all agent storage tanks, nozzles, pipe runs, 
including pipe sizes and lengths, control panel(s), detectors, manual pull stations, 
abort stations, audible and visual alarms, etc. 

b) Auxiliary details and information such as maintenance panels, door holders, special 
sealing requirements, and equipment shutdown. 

c) Separate layouts, or drawings, shall be provided for each level, (i.e.; room, sub floor, and above ceiling) and for mechanical and electrical work. 
d) Electrical layout drawings shall show the location of all devices and include point-

to- point conduit runs and a description of the method(s) used for detector 
mounting. 

e) Provide an internal control panel wiring diagram which shall include power supply requirements and field wiring termination points. 
f) Separate drawing providing symbol legend and identifying all symbols used. 
g) Annunciator wiring schematics and dimensioned display panel illustration shall 

be provided. (Optional device) 
h) Complete hydraulic flow calculations, from a UL listed computer program, shall be 

provided for all engineered clean agent systems. Calculation sheet(s) must include the manufacturer’s name and UL listing number for verification. The individual 
sections of pipe and each fitting to be used, as shown on the isometrics, must be 
identified and included in the calculation. Total agent discharge time must be 
shown and detailed by zone. 

i) Provide calculations for the battery stand-by power supply, taking into 
consideration the power requirements of all alarms, initiating devices, and 
auxiliary components under full load conditions. 

j) A complete sequence of operation shall be submitted detailing all alarm devices, 
shutdown functions, remote signaling, damper operation, time delay, and agent 
discharge for each zone or system. 

2. Submit drawings, calculations and system component sheets for approval to the local fire prevention agency, owner's insurance underwriter, and all other authorities having 
jurisdiction before starting installation. Submit approved plans to the architect/engineer 
for record. 

PART 2 – SYSTEM REQUIREMENTS 
2.1 SYSTEM DESCRIPTION AND OPERATION 

A. The system shall be a Total Flood FM-200 Fire Suppression System supplied by Tyco Fire 
Protection Products (hereinafter referred to as “TFPP”). 

B. The system shall provide the FM-200 agent minimum design concentration of 6.7% (UL) or 
7.17% (FM) by volume for Class A hazards and a minimum of 8.97% by volume for Class B 
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hazards in all areas and/or protected spaces, at the minimum anticipated temperature within the 
protected area. System design shall not exceed 10.5% for normally occupied spaces, adjusted for 
maximum space temperature anticipated, with provisions for room evacuation before agent release. 

C. The system shall be complete in all ways. It shall include a mechanical and electrical installation, 
all detection and control equipment, agent storage containers, FM-200 agent, discharge nozzles, pipe and fittings, manual release and abort stations, audible and visual alarm devices, auxiliary 
devices and controls, shutdowns, alarm interface, advisory signs, functional checkout and testing, 
training, and any other operations necessary for a functional UL listed FM-200 Clean Agent 
suppression system. 

D. Provide two inspections during the first year of service: Inspections shall be made at 6-
month intervals commencing when the system is first placed into normal service. 

E. The general contractor shall be responsible for sealing and securing the protected spaces against 
agent loss and/or leakage during the 10-minute "hold" period. 

F. The system(s) shall be actuated by photoelectric detectors installed for maximum area coverage of 
250 ft² (23.2 m²) per detector, in the room, under the floor, and above the ceiling protected spaces. 
If the airflow is one air change per minute, photoelectric detectors only shall be installed for 
maximum area coverage of 125 ft² (11.6 m²) per detector (Reference NFPA 72). 

G. Detectors shall be Cross-Zoned detection requiring two detectors to be in alarm before release. 
H. Automatic operation of each protected area shall be as follows: 

1. Actuation of one detector, within the system, shall: 
a) Illuminate the "ALARM" lamp on the control panel face. 
b) Energize an alarm bell. 
c) Transfer auxiliary contacts, which can perform auxiliary system functions such 

as: Operate door holder/closures on access doors; Transmit a signal to a fire alarm system; Shutdown HVAC equipment. 
d) Light an individual lamp on an optional annunciator. 

2. Actuation of a 2nd detector, within the system, shall: 
a) Illuminate the "PRE-DISCHARGE” lamp on the control panel face. 
b) Energize a pre-discharge horn/strobe device. 
c) Shut down the HVAC system and/or close dampers. 
d) Start time-delay sequence (not to exceed 60 seconds). 
e) System abort sequence is enabled at this time. 
f) Light an individual lamp on an optional annunciator. 

3. After completion of the time-delay sequence, the FM-200 Clean Agent system shall discharge and the following shall occur: 
a) Illuminate a "SYSTEM FIRED" lamp on the control panel face. 
b) Shutdown of all power to high-voltage equipment. 
c) Energize a visual indicator(s) outside the hazard in which the discharge occurred. 
d) Energize a "System Fired" audible device. (Optional) 

4. The system shall be capable of being actuated by manual discharge devices located at each hazard exit. Operation of a manual device shall duplicate the sequence description 
above except that the time delay and abort functions shall be bypassed. The manual 
discharge station shall be of the electrical actuation type and shall be supervised at the 
main control panel. 
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2.2 MATERIAL AND EQUIPMENT 
A. GENERAL REQUIREMENTS: 

1. The FM-200 Clean Agent system materials and equipment shall be standard products of 
the supplier's latest design and suitable to perform all functions intended. When one or 
more pieces of equipment must perform the same function(s), they shall be duplicates 
produced by one manufacturer. 

2. All devices and equipment shall be UL Listed and/or FM approved. 
3. Each system shall have its own supply of clean agent. 
4. The system design can be modular, central storage, or a combination of both design 

criteria. 
5. Systems shall be designed in accordance with the manufacturer's guidelines. 
6. Each supply shall be located within the hazard area, or as near as possible, to reduce the 

amount of pipe and fittings required to install the system. 
7. The clean agent shall be stored in FM-200 Clean Agent storage tanks. Tanks shall be super-pressurized with dry nitrogen to an operating pressure of 360 psi at 70 °F (24.8 bar 

at 21 °C). Tanks shall be of high-strength low alloy steel construction and conforming to 
NFPA 2001. 

8. Tanks (master) shall be actuated by either a resettable electric actuator or by pneumatic 
means from a nitrogen cartridge located in the releasing device. Explosive devices shall 
not be permitted. 

9. Each tank shall have a pressure gauge and low pressure switch (optional) to provide 
visual and electrical supervision of the container pressure. The low-pressure switch 
shall be wired to the control panel to provide audible and visual "Trouble" alarms in 
the event the container pressure drops below 290 psi (20 bar). The pressure gauge shall be color coded to provide an easy, visual indication of container pressure. 

10. Tanks shall have a pressure relief provision that automatically operates before the internal 
nominal pressure exceeds 730 psi (50 bar). 

11. A Placement Indicator Switch shall be installed on each electric actuator. The Placement 
Indicator Switch shall be wired to the control panel to provide audible and visual 
“Trouble” or “Supervisory” alarms in the event the electric actuator is not installed on the FM-200 tank valve.  (Systems installed after January 1, 2016).

12. Engineered discharge nozzles shall be provided within the manufacturer's guidelines to 
distribute the FM-200 agent throughout the protected spaces. The nozzles shall be 
designed to provide proper agent quantity and distribution. Nozzles shall be available in 1/2 in. through 2 in. pipe sizes. Each size shall be available in 180° and 360° distribution 
patterns. 

13. Distribution piping and fittings shall be installed in accordance with the manufacturer's requirements, NFPA 2001, and approved piping standards and guidelines. All 
distribution piping shall be installed by qualified individuals using accepted practices 
and quality procedures. All piping shall be adequately supported and anchored at all 
directional changes and nozzle locations. 
a) All piping shall be reamed, blown clear and swabbed with suitable solvents to 

remove burrs, mill varnish, and cutting oils before assembly. 
b) All pipe threads shall be sealed with Teflon tape pipe sealant applied to the male 

thread only. 
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B. CONTROL PANEL: 
1. The control panel shall be an AUTOPULSE Z-10 releasing panel supplied by TFPP. 
2. The detection control system and its components shall be UL listed and FM approved 

for use as a local fire alarm system with releasing device service. 
3. The control system shall perform all functions necessary to operate the system detection, 

actuation, and auxiliary functions. 
4. The control system shall include battery standby power to support 24 hours in standby and 5 minutes in alarm. 
5. The control system shall be microprocessor based, utilizing a distributed processing 

concept. A single microprocessor failure shall not impact operation of additional modules in the system. 
6. The control system shall be capable of supporting Cross Zoned Detection. 
7. The control system shall supply integrated 2.0 amp (minimum) power supply circuitry. 
8. Each control system shall contain four initiating circuits: 

a) Each circuit shall be capable of Class A (Style D) or Class B (Style A) operation. 
b) Each circuit shall be capable of operating up to 30 approved detectors per system. 
c) Each circuit shall be capable of monitoring contact devices configured for 

manual release, manual alarm, system abort, trouble input or auxiliary (non-fire) 
input. 

9. Each control system shall contain release circuits for activation of a fire suppression 
system(s): 
a) Each circuit shall be capable of Class B (Style Y) operation. 
b) Each circuit shall be rated for a minimum of 1.5 amp @ 24 VDC. 

10. Each control system shall contain two indicating appliance circuits for annunciation: 
a) Each circuit shall be capable of Class A (Style B) or Class B (Style Y) operation. 
b) Each circuit shall be rated for a minimum of 1.5 amp @ 24 VDC. 

11. Each control system shall provide an auxiliary power supply rated for 750 mA @ 24 VDC. 
12. Each control system shall provide two (2) SPST relays: one for common alarm and one for common trouble. Four additional programmable relays can be added to each control 

system by adding a relay module. 
C. DETECTORS:

1. The detectors shall be spaced and installed in accordance with the manufacturer's 
specifications and the guidelines of NFPA 72. 

2. The photoelectric detector shall be an ANSUL® model. 
D. MANUAL RELEASE (ELECTRIC): 

1. The electric manual release shall be a dual action device which provides a means of 
manually discharging the suppression system when used in conjunction with the detection 
system. 

2. The manual release shall be an ANSUL model. 
3. The manual release or manual pull station shall be a dual action device requiring two 

distinct operations to initiate a system actuation. 
4. Manual actuation shall bypass the time delay and abort functions and shall cause all 

release and shutdown devices to operate in the same manner as if the system had 
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operated automatically. 
5. Manual release shall be located at each exit from the protected hazard area. 

E. ABORT STATION (Optional): 
1. The optional abort station shall be the "Dead Man" type and shall be located next to 

each manual release. 
2. The abort station shall be an ANSUL model. 
3. The abort station shall be supervised and shall indicate a trouble condition at the control 

panel, if depressed, and no alarm condition exists. 
4. "Locking" or "Keyed" abort stations shall not be permitted. 

F. AUDIBLE AND VISUAL ALARMS: 
1. Alarm audible and visual signal devices shall operate from the control panel. 
2. The alarm bell, alarm horn, and horn strobe devices shall be an ANSUL model. 
3. The visual alarm unit shall be an ANSUL strobe device. 
4. A strobe device shall be placed outside, and above, each exit door from the protected 

space. Provide an advisory sign at each light location. 
G. CAUTION AND ADVISORY SIGNS: 

1. Signs shall be provided to comply with NFPA 2001 and the recommendations of 
the FM-200 equipment provider. 
a) Entrance sign: one required at each entrance to a protected space. 
b) Manual discharge sign: one required at each manual release station. 
c) Flashing light sign: one required at each flashing light over each exit from a 

protected space. 
H. SYSTEM AND CONTROL WIRING: 

1. All system wiring shall be furnished and installed by the contractor. 
2. All wiring shall be installed in electrical metallic tubing (EMT), or conduit, and must 

be installed and kept separate from all other building wiring. 
3. All system components shall be securely supported independent of the wiring. Runs of 

conduit and wiring shall be straight, neatly arranged, properly supported, and installed parallel and perpendicular to walls and partitions. 
4. The sizes of the conductors shall be those specified by the manufacturer. Color-coded 

wire shall be used. All wires shall be tagged at all junction points and shall be free from 
shorts, earth connections (unless so noted on the system drawings), and crosses between conductors. Final terminations between the control panel and the system field wiring shall 
be made under the direct supervision of a factory-trained representative. 

5. All wiring shall be installed by qualified individuals, in a neat and workmanlike manner, 
to conform to the National Electrical Code (NFPA 70), Article 725 and Article 760, except as otherwise permitted for limited energy circuits, as described in NFPA 72 
(National Fire Alarm and Signaling Code). Wiring installation shall meet all local, 
state, province, and/or country codes. 

6. The complete system electrical installation and all auxiliary components shall 
be connected to earth ground in accordance with the National Electrical Code. 
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PART 3 – TESTING AND DOCUMENTATION 
3.1 SYSTEM INSPECTION AND CHECKOUT 

A. After the system installation has been completed, the entire system shall be checked 
out, inspected, and functionally tested by qualified, trained personnel, in accordance with the manufacturer's recommended procedures and NFPA standards. 
1. All containers and distribution piping shall be checked for proper mounting and 

installation. 
2. All electrical wiring shall be tested for proper connection, continuity and 

resistance to earth. 
3. The complete system shall be functionally tested, in the presence of the owner or 

his representative, and all functions, including system and equipment interlocks, 
must be operational at least five days prior to the final acceptance tests. 

4. Each detector shall be tested in accordance with the manufacturer's 
recommended procedures and test values recorded. 

5. All system and equipment interlocks, such as door release devices, audible and 
visual devices, equipment shutdowns, local and remote alarms, etc. shall function as required and designed. 

6. Each control panel circuit shall be tested for trouble by inducing a trouble condition 
into the system. 

TRAINING REQUIREMENTS 
A. Prior to final acceptance, the installing contractor shall provide operational training to each 

shift of the owner’s personnel. Each training session shall include control panel operation, 
manual and (optional) abort functions, trouble procedures, supervisory procedures, auxiliary 
functions and emergency procedures. 

OPERATION AND MAINTENANCE 
A. Prior to final acceptance, the installing contractor shall provide four complete operation and 

maintenance instruction manuals to the owner. All aspects of system operation and 
maintenance shall be detailed, including piping isometrics, wiring diagrams of all circuits, a 
written description of the system design, sequence of operation and drawing(s) illustrating 
control logic and equipment used in the system. Checklists and procedures for emergency 
situations, troubleshooting techniques, maintenance operations and procedures shall be 
included in the manual. 

AS-BUILT DRAWINGS 
A. Upon completion of each system, the installing contractor shall provide four copies of system 

As- built drawings to the owner. The drawings shall show actual installation details including 
all equipment locations (i.e., control panel(s), agent container(s), detectors, alarms, manual 
pull station(s), and abort switch(s), etc.), as well as piping and conduit routing details. Show 
all room or facilities modifications, including door and/or damper installations completed. One copy of reproducible engineering drawings shall be provided reflecting all actual installation 
details. 

ACCEPTANCE TEST 
A. At the time the As-built drawings and maintenance/operations manuals are submitted, the 

installing contractor shall submit a "Test Plan" describing procedures to be used to test the 
control system(s). The Test Plan shall include a step-by-step description of all tests to be performed and shall indicate the type and location of test apparatus to be employed. The tests 
shall demonstrate that the operational and installation requirements of this specification have 
been met. All tests shall be conducted in the presence of the owner or owner’s representative 
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and shall not be conducted until the Test Plan has been approved. 
B. The tests shall demonstrate that the entire control system functions as designed and intended. 

All circuits shall be tested: automatic actuation and manual actuation, HVAC and power 
shutdowns, audible and visual alarm devices, and manual override of abort functions. 
Supervision of all control panel circuits, including AC power and battery power supplies, 
shall be tested and qualified. 

C. A room pressurization test shall be conducted in each protected space to determine the presence 
of openings, which would affect the agent concentration levels. The test(s) shall be conducted using the Retrotec Inc. Door Fan system, or equivalent, with integrated computer program. All 
testing shall be in accordance with NFPA 2001. 

D. If room pressurization testing indicates that openings exist which would result in leaks and/or loss of the extinguishing agent, the installing contractor shall be responsible for coordinating 
the proper sealing of the protected space(s) by the general contractor or his sub-contractor or 
agent. The general contractor shall be responsible for adequately sealing all protected space(s) 
against agent loss or leakage. The installing contractor shall inspect all work to ascertain that 
the protected space(s) have been adequately and properly sealed. THE SUPPRESSION 
SYSTEM INSTALLING CONTRACTOR SHALL BE RESPONSIBLE FOR THE SUCCESS OF THE ROOM PRESSURIZATION TESTS. If the first room pressurization test is not 
successful, in accordance with these specifications, the installing contractor shall direct the 
general contractor to determine, and correct, the cause of the test failure. The installing 
contractor shall conduct additional room pressurization tests, at no additional cost to the owner, 
until a successful test is obtained. Copies of successful test results shall be submitted to the owner for his record. Upon acceptance by the owner, the completed system(s) shall be placed 
into service. 

3.6 SYSTEM INSPECTIONS 
A. During the one-year warranty period, the installing contractor shall provide two inspections of 

each system installed under this contract. The first inspection shall be at the 6-month interval, 
and the second inspection at the 12-month interval. Inspections shall be conducted in 
accordance with the manufacturer's guidelines and the recommendations of NFPA 2001. 

B. Documents certifying satisfactory system(s) inspection shall be submitted to the owner 
upon completion of each inspection. 

3.7 WARRANTY 
A. All ANSUL system components furnished and installed under this contract shall be warranted against defects in design, materials and workmanship for the full warranty period which is 

standard with the manufacturer, but in no case less than one (1) year from the date of system 
acceptance.

END OF SECTION 
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SECTION 220517 
SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Sleeves.
2. Sleeve-seal systems. 3. Grout. 

1.2 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 water stop 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. PVC-Pipe Sleeves:  ASTM D 1785, Schedule 40. 
E. Galvanized-Steel-Sheet Sleeves:  0.0239-inch (0.6-mm) minimum thickness; round tube closed with 

welded longitudinal joint. 

2.2 SLEEVE-SEAL SYSTEMS 
A. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following 
B. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] or comparable product by one of the following: 

1. Advance Products & Systems, Inc. 
2. CALPICO, Inc. 
3. Metraflex Company (The). 
4. Pipeline Seal and Insulator, Inc. 

Bid 12139-983City of Fort Lauderdale

5/10/2018 5:38 AM p. 664

CAM 18-0815 
Exhibit 3 

Page 164 of 500



City of Fort Lauderdale  Section 
Fire Station # 8 210513 - 2220517 - 2

5. Proco Products, Inc. 

C. 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:   [Stainless steel]. 3. Connecting Bolts and Nuts:  [Stainless steel] of length required to secure pressure plates to sealing 

elements. 

2.3 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 (34.5-MPa), 28-day compressive strength. 
D. Packaging:  Premixed and factory packaged. 

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 (25-mm)] 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. 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 (50 mm)] above finished floor level. 

2. 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 (6.4-mm) annular clear space between sleeve and pipe or pipe insulation. 

Bid 12139-983City of Fort Lauderdale

5/10/2018 5:38 AM p. 665

CAM 18-0815 
Exhibit 3 

Page 165 of 500



City of Fort Lauderdale  Section 
Fire Station # 8 210513 - 3220517 - 3

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 078413 "Penetration 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 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 (DN 150)] [Galvanized-steel-pipe sleeves]  
b. Piping [NPS 6 (DN 150)] and Larger:  [Galvanized-steel-pipe sleeves]  

2. Exterior Concrete Walls below Grade: 
a. Piping Smaller Than [NPS 6 (DN 150)] [Galvanized-steel-pipe sleeves with sleeve-seal 

system]  
1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between piping 

and sleeve for installing sleeve-seal system. 
b. Piping [NPS 6 (DN 150)] [Galvanized-steel-pipe sleeves with sleeve-seal system]  

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between piping 
and sleeve for installing sleeve-seal system. 

3. Concrete Slabs-on-Grade: 
a. Piping Smaller Than [NPS 6 (DN 150 [Galvanized-steel-pipe sleeves with sleeve-seal 

system]  
1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between piping and sleeve for installing sleeve-seal system. 

b. Piping [NPS 6 (DN 150)] [Galvanized-steel-pipe sleeves with sleeve-seal system]  
1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between piping 

and sleeve for installing sleeve-seal system. 
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4. Concrete Slabs above Grade: 
a. Piping Smaller Than [NPS 6 (DN 150)]  [Galvanized-steel-pipe sleeves] 
b. Piping [NPS 6 (DN 150)]  [Galvanized-steel-pipe sleeves 

5. Interior Partitions: 
a. Piping Smaller Than [NPS 6 (DN 150)]  [Galvanized-steel-pipe sleeves]  
b. Piping [NPS 6 (DN 150)]  and Larger:  [Galvanized-steel-sheet sleeves]  

END OF SECTION 220517 
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SECTION 220523 
GENERAL-DUTY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Brass ball valves. 
2. Bronze ball valves. 3. Iron, single-flange butterfly valves. 
4. Bronze swing check valves. 
5. Iron swing check valves. 
6. Iron swing check valves with closure control. 
7. Bronze gate valves. 8. Iron gate valves. 
9. Bronze globe valves. 
10. Iron globe valves. 

B. Related Sections: 
1. Section 221116 "Domestic Water Piping" for valves applicable only to this piping. 

1.2 ACTION SUBMITTALS 
A. Product Data:  For each type of valve indicated. 

1.3 QUALITY ASSURANCE 
A. ASME Compliance:  ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
B. NSF Compliance:  NSF 61 for valve materials for potable-water service. 

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: 
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1. Gear Actuator:  For quarter-turn valves NPS 8 (DN 200) and larger. 2. Handwheel:  For valves other than quarter-turn types. 
3. Handlever:  For quarter-turn valves NPS 6 (DN 150) and smaller[ except plug valves]. 
4. Chainwheel:  Device for attachment to valve handwheel, stem, or other actuator; of size and with 

chain for mounting height, as indicated in the "Valve Installation" Article. 
E. Valves in Insulated Piping:  With 2-inch (50-mm) stem extensions and the following features: 

1. Gate Valves:  With rising stem. 2. 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. 

3. Butterfly Valves:  With extended neck. 
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. 

2.2 BRASS BALL VALVES 
A. One-Piece, Reduced-Port, Brass Ball Valves with Brass Trim: 

1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  
a. Kitz Corporation. 
b. Or equal 

2. Description: 
a. Standard:  MSS SP-110. 
b. CWP Rating:  400 psig (2760 kPa). 
c. Body Design:  One piece. d. Body Material:  Forged brass. 
e. Ends:  Threaded. 
f. Seats:  PTFE or TFE. 
g. Stem:  Brass. 
h. Ball:  Chrome-plated brass. 
i. Port:  Reduced. 

B. Two-Piece, Full-Port, Brass Ball Valves with Brass Trim: 
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Jenkins Valves. c. DynaQuip Controls. 
d. Flow-Tek, Inc.; a subsidiary of Bray International, Inc. 
e. Hammond Valve. 
f. Jamesbury; a subsidiary of Metso Automation. 
g. Jomar International, LTD. 
h. Kitz Corporation. 
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i. Legend Valve. j. Marwin Valve; a division of Richards Industries. 
k. Milwaukee Valve Company. l. NIBCO INC. 
m. Red-White Valve Corporation. 
n. RuB Inc. 

2. Description: 
a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig (1035 kPa). 
c. CWP Rating:  600 psig (4140 kPa). 
d. Body Design:  Two piece. 
e. Body Material:  Forged brass. f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Brass. 
i. Ball:  Chrome-plated brass. 
j. Port:  Full. 

C. Two-Piece, Regular-Port, Brass Ball Valves with Brass Trim: 
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  

a. Hammond Valve. 
b. Jamesbury; a subsidiary of Metso Automation. 
c. Legend Valve. 
d. Marwin Valve; a division of Richards Industries. e. Milwaukee Valve Company. 

2. Description: 
a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig (1035 kPa). 
c. CWP Rating:  600 psig (4140 kPa). d. Body Design:  Two piece. 
e. Body Material:  Forged brass. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Brass. i. Ball:  Chrome-plated brass. 
j. Port:  Regular. 

2.3 BRONZE BALL VALVES 
A. One-Piece, Reduced-Port, Bronze Ball Valves with Bronze Trim: 

1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  
a. American Valve, Inc. 
b. Conbraco Industries, Inc.; Apollo Valves. 
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c. NIBCO INC. 
2. Description: 

a. Standard:  MSS SP-110. 
b. CWP Rating:  400 psig (2760 kPa). 
c. Body Design:  One piece. 
d. Body Material:  Bronze. 
e. Ends:  Threaded. f. Seats:  PTFE or TFE. 
g. Stem:  Bronze. 
h. Ball:  Chrome-plated brass. 
i. Port:  Reduced. 

B. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: 
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  

a. American Valve, Inc. 
b. Conbraco Industries, Inc.; Apollo Valves. 
c. Crane Co.; Crane Valve Group; Crane Valves. 
d. Hammond Valve. e. Lance Valves; a division of Advanced Thermal Systems, Inc. 
f. Legend Valve. 
g. Milwaukee Valve Company. 
h. NIBCO INC. 
i. Red-White Valve Corporation. 
j. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 
a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig (1035 kPa). 
c. CWP Rating:  600 psig (4140 kPa). 
d. Body Design:  Two piece. 
e. Body Material:  Bronze. f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Bronze. 
i. Ball:  Chrome-plated brass. 
j. Port:  Full. 

C. Two-Piece, Regular-Port, Bronze Ball Valves with Bronze Trim: 
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  

a. American Valve, Inc. 
b. Conbraco Industries, Inc.; Apollo Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. d. Crane Co.; Crane Valve Group; Stockham Division. 
e. DynaQuip Controls. 
f. Hammond Valve. 
g. Lance Valves; a division of Advanced Thermal Systems, Inc. 
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h. Milwaukee Valve Company. i. NIBCO INC. 
2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig (1035 kPa). 
c. CWP Rating:  600 psig (4140 kPa). 
d. Body Design:  Two piece. e. Body Material:  Bronze. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Bronze. 
i. Ball:  Chrome-plated brass. j. Port:  Regular. 

2.4 IRON, SINGLE-FLANGE BUTTERFLY VALVES 
A. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Aluminum-Bronze Disc: 

1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  
a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc. b. Conbraco Industries, Inc.; Apollo Valves. 
c. Cooper Cameron Valves; a division of Cooper Cameron Corporation. 
d. Crane Co.; Crane Valve Group; Jenkins Valves. 
e. Crane Co.; Crane Valve Group; Stockham Division. 
f. DeZurik Water Controls. 
g. Flo Fab Inc. h. Hammond Valve. 
i. Kitz Corporation. 
j. Legend Valve. 
k. Milwaukee Valve Company. 
l. NIBCO INC. 
m. Norriseal; a Dover Corporation company. n. Red-White Valve Corporation. 
o. Spence Strainers International; a division of CIRCOR International, Inc. 
p. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 
a. Standard:  MSS SP-67, Type I. b. CWP Rating:  200 psig (1380 kPa). 
c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure 

without use of downstream flange. 
d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron. 
e. Seat:  EPDM. 
f. Stem:  One- or two-piece stainless steel. g. Disc:  Aluminum bronze. 

B. 200 CWP, Iron, Single-Flange Butterfly Valves with NBR Seat and Aluminum-Bronze Disc: 
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1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  
a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc. 
b. Conbraco Industries, Inc.; Apollo Valves. 
c. Cooper Cameron Valves; a division of Cooper Cameron Corporation. 
d. Crane Co.; Crane Valve Group; Jenkins Valves. 
e. Crane Co.; Crane Valve Group; Stockham Division. f. DeZurik Water Controls. 
g. Flo Fab Inc. h. Hammond Valve. 
i. Kitz Corporation. 
j. Legend Valve. k. Milwaukee Valve Company. 
l. NIBCO INC. 
m. Norriseal; a Dover Corporation company. n. Red-White Valve Corporation. 
o. Spence Strainers International; a division of CIRCOR International, Inc. 
p. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 
a. Standard:  MSS SP-67, Type I. 
b. CWP Rating:  200 psig (1380 kPa). 
c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure 

without use of downstream flange. 
d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron. e. Seat:  NBR. 
f. Stem:  One- or two-piece stainless steel. 
g. Disc:  Aluminum bronze. 

C. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Ductile-Iron Disc: 
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  

a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc. 
b. American Valve, Inc. 
c. Conbraco Industries, Inc.; Apollo Valves. 
d. Cooper Cameron Valves; a division of Cooper Cameron Corporation. 
e. Crane Co.; Crane Valve Group; Center Line. f. Crane Co.; Crane Valve Group; Stockham Division. 
g. DeZurik Water Controls. 
h. Flo Fab Inc. 
i. Hammond Valve. 
j. Kitz Corporation. 
k. Legend Valve. l. Milwaukee Valve Company. 
m. Mueller Steam Specialty; a division of SPX Corporation. 
n. NIBCO INC. 
o. Norriseal; a Dover Corporation company. 
p. Spence Strainers International; a division of CIRCOR International, Inc. 
q. Sure Flow Equipment Inc. r. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
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2. Description: 
a. Standard:  MSS SP-67, Type I. 
b. CWP Rating:  200 psig (1380 kPa). 
c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure 

without use of downstream flange. 
d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron. 
e. Seat:  EPDM. f. Stem:  One- or two-piece stainless steel. 
g. Disc:  Nickel-plated ductile iron. 

D. 200 CWP, Iron, Single-Flange Butterfly Valves with NBR Seat and Ductile-Iron Disc: 
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  

a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc. 
b. American Valve, Inc. 
c. Conbraco Industries, Inc.; Apollo Valves. 
d. Cooper Cameron Valves; a division of Cooper Cameron Corporation. 
e. Crane Co.; Crane Valve Group; Center Line. 
f. Crane Co.; Crane Valve Group; Stockham Division. g. DeZurik Water Controls. 
h. Flo Fab Inc. 
i. Hammond Valve. 
j. Kitz Corporation. 
k. Legend Valve. 
l. Milwaukee Valve Company. m. Mueller Steam Specialty; a division of SPX Corporation. 
n. NIBCO INC. 
o. Norriseal; a Dover Corporation company. 
p. Spence Strainers International; a division of CIRCOR International, Inc. 
q. Sure Flow Equipment Inc. 
r. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 
a. Standard:  MSS SP-67, Type I. 
b. CWP Rating:  200 psig (1380 kPa). 
c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure 

without use of downstream flange. d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron. 
e. Seat:  NBR. 
f. Stem:  One- or two-piece stainless steel. 
g. Disc:  Nickel-plated ductile iron. 

2.5 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. 
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b. Crane Co.; Crane Valve Group; Crane Valves. c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Division. e. Hammond Valve. 
f. Kitz Corporation. 
g. Milwaukee Valve Company. 
h. NIBCO INC. i. Powell Valves. 
j. Red-White Valve Corporation. k. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
l. Zy-Tech Global Industries, Inc. 

2. Description: 
a. Standard:  MSS SP-80, Type 3. 
b. CWP Rating:  200 psig (1380 kPa). 
c. Body Design:  Horizontal flow. 
d. Body Material:  ASTM B 62, bronze. 
e. Ends:  Threaded. 
f. Disc:  Bronze. 

B. Class 125, Bronze Swing Check Valves with Nonmetallic Disc: 
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Jenkins Valves. 
c. Crane Co.; Crane Valve Group; Stockham Division. d. Hammond Valve. 
e. Kitz Corporation. 
f. Milwaukee Valve Company. 
g. NIBCO INC. 
h. Red-White Valve Corporation. 
i. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 
a. Standard:  MSS SP-80, Type 4. 
b. CWP Rating:  200 psig (1380 kPa). 
c. Body Design:  Horizontal flow. 
d. Body Material:  ASTM B 62, bronze. e. Ends:  Threaded. 
f. Disc:  PTFE or TFE. 

2.6 IRON SWING CHECK VALVES 
A. Class 125, Iron Swing Check Valves with Metal Seats: 

1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  
a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Jenkins Valves. 
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c. Crane Co.; Crane Valve Group; Stockham Division. d. Hammond Valve. 
e. Kitz Corporation. f. Legend Valve. 
g. Milwaukee Valve Company. 
h. NIBCO INC. 
i. Powell Valves. j. Red-White Valve Corporation. 
k. Sure Flow Equipment Inc. l. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
m. Zy-Tech Global Industries, Inc. 

2. Description: 
a. Standard:  MSS SP-71, Type I. 
b. CWP Rating:  200 psig (1380 kPa). 
c. Body Design:  Clear or full waterway. 
d. Body Material:  ASTM A 126, gray iron with bolted bonnet. 
e. Ends:  Flanged. 
f. Trim:  Bronze. g. Gasket:  Asbestos free. 

B. Class 125, Iron Swing Check Valves with Nonmetallic-to-Metal Seats: 
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Stockham Division. 

2. Description: 
a. Standard:  MSS SP-71, Type I. 
b. CWP Rating:  200 psig (1380 kPa). 
c. Body Design:  Clear or full waterway. 
d. Body Material:  ASTM A 126, gray iron with bolted bonnet. 
e. Ends:  Flanged. f. Trim:  Composition. 
g. Seat Ring:  Bronze. 
h. Disc Holder:  Bronze. 
i. Disc:  PTFE or TFE. 
j. Gasket:  Asbestos free. 

2.7 IRON SWING CHECK VALVES WITH CLOSURE CONTROL 
A. Class 125, Iron Swing Check Valves with Lever- and Spring-Closure Control: 

1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  
a. NIBCO INC. 
b. Or equal 

2. Description: 
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a. Standard:  MSS SP-71, Type I. b. CWP Rating:  200 psig (1380 kPa). 
c. Body Design:  Clear or full waterway. 
d. Body Material:  ASTM A 126, gray iron with bolted bonnet. 
e. Ends:  Flanged. 
f. Trim:  Bronze. 
g. Gasket:  Asbestos free. h. Closure Control:  Factory-installed, exterior lever and spring. 

B. Class 125, Iron Swing Check Valves with Lever- and Weight-Closure Control: 
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  

a. Crane Co.; Crane Valve Group; Crane Valves. b. Crane Co.; Crane Valve Group; Jenkins Valves. 
c. Crane Co.; Crane Valve Group; Stockham Division. 
d. Hammond Valve. e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 
a. Standard:  MSS SP-71, Type I. 
b. CWP Rating:  200 psig (1380 kPa). 
c. Body Design:  Clear or full waterway. 
d. Body Material:  ASTM A 126, gray iron with bolted bonnet. 
e. Ends:  Flanged. f. Trim:  Bronze. 
g. Gasket:  Asbestos free. 
h. Closure Control:  Factory-installed, exterior lever and weight. 

2.8 BRONZE GATE VALVES 
A. Class 125, NRS Bronze Gate Valves: 

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. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Division. e. Hammond Valve. 
f. Kitz Corporation. 
g. Milwaukee Valve Company. 
h. NIBCO INC. 
i. Powell Valves. 
j. Red-White Valve Corporation. k. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
l. Zy-Tech Global Industries, Inc. 

2. Description: 
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a. Standard:  MSS SP-80, Type 1. b. CWP Rating:  200 psig (1380 kPa). 
c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet. 
d. Ends:  Threaded[ or solder joint]. 
e. Stem:  Bronze. 
f. Disc:  Solid wedge; bronze. 
g. Packing:  Asbestos free. h. Handwheel:  Malleable iron 

B. Class 125, RS Bronze Gate Valves: 
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. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Division. e. Hammond Valve. 
f. Kitz Corporation. 
g. Milwaukee Valve Company. h. NIBCO INC. 
i. Powell Valves. 
j. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
k. Zy-Tech Global Industries, Inc. 

2. Description: 
a. Standard:  MSS SP-80, Type 2. b. CWP Rating:  200 psig (1380 kPa). 
c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet. 
d. Ends:  Threaded[ or solder joint]. 
e. Stem:  Bronze. 
f. Disc:  Solid wedge; bronze. 
g. Packing:  Asbestos free. h. Handwheel:  Malleable iron 

2.9 IRON GATE VALVES 
A. Class 125, NRS, Iron 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. Crane Co.; Crane Valve Group; Jenkins Valves. 
c. Crane Co.; Crane Valve Group; Stockham Division. 
d. Flo Fab Inc. 
e. Hammond Valve. 
f. Kitz Corporation. g. Legend Valve. 
h. Milwaukee Valve Company. 
i. NIBCO INC. 
j. Powell Valves. 
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k. Red-White Valve Corporation. l. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
m. Zy-Tech Global Industries, Inc. 

2. Description: 
a. Standard:  MSS SP-70, Type I. 
b. CWP Rating:  200 psig (1380 kPa). c. Body Material:  ASTM A 126, gray iron with bolted bonnet. 
d. Ends:  Flanged. 
e. Trim:  Bronze. 
f. Disc:  Solid wedge. 
g. Packing and Gasket:  Asbestos free. 

B. Class 125, OS&Y, Iron 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. Crane Co.; Crane Valve Group; Jenkins Valves. 
c. Crane Co.; Crane Valve Group; Stockham Division. d. Flo Fab Inc. 
e. Hammond Valve. 
f. Kitz Corporation. 
g. Legend Valve. 
h. Milwaukee Valve Company. 
i. NIBCO INC. j. Powell Valves. 
k. Red-White Valve Corporation. 
l. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
m. Zy-Tech Global Industries, Inc. 

2. Description: 
a. Standard:  MSS SP-70, Type I. b. CWP Rating:  200 psig (1380 kPa). 
c. Body Material:  ASTM A 126, gray iron with bolted bonnet. 
d. Ends:  Flanged. 
e. Trim:  Bronze. 
f. Disc:  Solid wedge. g. Packing and Gasket:  Asbestos free. 

2.10 BRONZE GLOBE VALVES 
A. Class 125, Bronze Globe Valves with Bronze Disc: 

1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  
a. Crane Co.; Crane Valve Group; Crane Valves. b. Crane Co.; Crane Valve Group; Stockham Division. 
c. Hammond Valve. 
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d. Kitz Corporation. e. Milwaukee Valve Company. 
f. NIBCO INC. g. Powell Valves. 
h. Red-White Valve Corporation. 
i. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
j. Zy-Tech Global Industries, Inc. 

2. Description: 
a. Standard:  MSS SP-80, Type 1. 
b. CWP Rating:  200 psig (1380 kPa). 
c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet. 
d. Ends:  Threaded[ or solder joint]. e. Stem and Disc:  Bronze. 
f. Packing:  Asbestos free. 
g. Handwheel:  Malleable iron 

B. Class 125, Bronze Globe Valves with Nonmetallic Disc: 
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Stockham Division. 
c. NIBCO INC. 
d. Red-White Valve Corporation. 

2. Description: 
a. Standard:  MSS SP-80, Type 2. b. CWP Rating:  200 psig (1380 kPa). 
c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet. 
d. Ends:  Threaded[ or solder joint]. 
e. Stem:  Bronze. 
f. Disc:  PTFE or TFE. 
g. Packing:  Asbestos free. h. Handwheel:  Malleable iron 

2.11 IRON GLOBE VALVES 
A. Class 125, Iron Globe Valves: 

1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  
a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Jenkins Valves. 
c. Crane Co.; Crane Valve Group; Stockham Division. 
d. Hammond Valve. 
e. Kitz Corporation. 
f. Milwaukee Valve Company. g. NIBCO INC. 
h. Powell Valves. 
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i. Red-White Valve Corporation. j. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
k. Zy-Tech Global Industries, Inc. 

2. Description: 
a. Standard:  MSS SP-85, Type I. 
b. CWP Rating:  200 psig (1380 kPa). 
c. Body Material:  ASTM A 126, gray iron with bolted bonnet. d. Ends:  Flanged. 
e. Trim:  Bronze. 
f. Packing and Gasket:  Asbestos free. 

PART 3 - EXECUTION 

3.1 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 chainwheels on operators for [butterfly] [gate] [and] [globe] valves [NPS 4 (DN 100)]  and larger and more than [96 inches (2400 mm)]  above floor.  Extend chains to [60 inches (1520 mm)]  above 

finished floor. 
1. Install swing check valves for proper direction of flow and in horizontal position with hinge pin 

level. 

3.2 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. 

3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 
A. If valve applications are not indicated, use the following: 

1. Shutoff Service:  butterfly valves. 
2. Throttling Service:   butterfly valves. 
3. Pump-Discharge Check Valves: 

a. NPS 2 (DN 50) and Smaller:  Bronze swing check valves with [bronze disc. 
b. NPS 2-1/2 (DN 65) and Larger for Domestic Water:  Iron swing check valves with lever 

and weight or with spring. 
c. NPS 2-1/2 (DN 65) and Larger for Sanitary Waste and Storm Drainage:  Iron swing check 

valves with lever and weight or spring. 
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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 class or CWP ratings may be substituted. 
C. Select valves, except wafer types, with the following end connections: 

1. For Copper Tubing, NPS 2 (DN 50) 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 (DN 65 to DN 100):  Flanged ends except where 
threaded valve-end option is indicated in valve schedules below. 3. For Copper Tubing, NPS 5 (DN 125) and Larger:  Flanged ends. 

3.4 LOW-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 PSIG (1035 kPa) OR LESS) 
A. Pipe NPS 2 (DN 50) and Smaller: 

1. Bronze[ and Brass] Valves:  May be provided with solder-joint ends instead of threaded ends. 
2. Ball Valves:  [Two] piece, [full] port,  [bronze] with  [bronze] trim. 3. Bronze Swing Check Valves:  Class 125, [bronze] disc. 
4. Bronze Gate Valves:  Class 125 

B. Pipe NPS 2-1/2 (DN 65) and Larger: 
1. Iron Valves, NPS 2-1/2 to NPS 4 (DN 65 to NPS 100):  May be provided with threaded ends 

instead of flanged ends. 
2. Iron, Single-Flange Butterfly Valves:  200 CWP, NBR seat, [aluminum-bronze] [ductile-iron] disc. 
3. Iron Swing Check Valves:  Class 125, [metal] seats. 
4. Iron Gate Valves:  Class 125, [NRS] [OS&Y]. 

3.5 HIGH-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 TO 200 PSIG (1035 TO 1380 
kPa)) 

A. Pipe NPS 2 (DN 50) 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 [bronze] trim. 
3. Bronze Swing Check Valves:  Class 125, [bronze] disc. 
4. Bronze Gate Valves:  Class 125 

B. Pipe NPS 2-1/2 (DN 65) and Larger: 
1. Iron Valves, NPS 2-1/2 to NPS 4 (DN 65 to NPS 100):  May be provided with threaded ends instead of flanged ends. 
2. Iron, Single-Flange Butterfly Valves:  200 CWP, NBR seat,  [ductile-iron] disc. 
3. Iron Swing Check Valves:  Class 125, [metal] seats. 
4. Iron Gate Valves:  Class 125 

3.6 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE 
A. Pipe NPS 2 (DN 50) and Smaller: 

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends. 
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2. Bronze Angle Valves:  Class 125, [bronze] disc. 3. Ball Valves:  [One] piece, [full] port, bronze] with bronze] trim. 
4. Bronze Swing Check Valves:  bronze] disc. 
5. Bronze Gate Valves:  Class 125,  
6. Bronze Globe Valves:  Class 125, [bronze] disc. 

B. Pipe NPS 2-1/2 (DN 65) and Larger: 
1. Iron Valves, NPS 2-1/2 to NPS 4 (DN 65 to NPS 100):  May be provided with threaded ends instead of flanged ends. 
2. Iron, Single-Flange Butterfly Valves:  200 CWP, [EPDM] seat, [aluminum-bronze] disc. 
3. Iron Swing Check Valves:  Class 125, [metal] seats. 
4. Iron Swing Check Valves with Closure Control:  Class 125, lever and [spring] 
5. Iron Gate Valves:  [Class 125] 6. Iron Globe Valves:  Class 125. 

3.7 [SANITARY-WASTE] [AND] [STORM-DRAINAGE] VALVE SCHEDULE 
A. Pipe NPS 2 (DN 50) and Smaller: 

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends. 
2. Ball Valves:  [One] piece, [full] port, bronze] with  [bronze] trim. 
3. Bronze Swing Check Valves:  Class 125, [bronze] disc. 4. Bronze Gate Valves:  Class 125,  
5. Bronze Globe Valves:  Class 125, [bronze] disc. 

B. Pipe NPS 2-1/2 (DN 65) and Larger: 
1. Iron Valves, NPS 2-1/2 to NPS 4 (DN 65 to NPS 100):  May be provided with threaded ends 

instead of flanged ends. 
2. Iron Swing Check Valves:  Class 125, [metal] seats. 3. Iron Swing Check Valves with Closure Control:  Class 125, lever and [spring] 
4. Iron Gate Valves:  Class 125,  
5. Iron Globe Valves:  Class 125. 

END OF SECTION 220523 
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SECTION 220529 
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY
A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Thermal-hanger shield inserts. 
4. Fastener systems. 
5. Pipe positioning systems. 
6. Equipment supports. 

1.2 PERFORMANCE REQUIREMENTS 
A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including 

comprehensive engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. 

B. 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 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. 
3. Design seismic-restraint hangers and supports for piping and equipment [and obtain 

approval from authorities having jurisdiction]. 

1.3 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. Equipment supports. 
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C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1.4 INFORMATIONAL SUBMITTALS 
A. Welding certificates. 

1.5 QUALITY ASSURANCE 
A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to 

AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
B. 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  [stainless steel]  

B. Stainless-Steel Pipe Hangers and Supports: 
1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 
3. Hanger Rods:  Continuous-thread rod, nuts, and washer made of [stainless steel]  

C. 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  [stainless steel]  
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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 THERMAL-HANGER SHIELD INSERTS 
A. Insulation-Insert Material for Cold Piping:  [ASTM C 552, Type II cellular glass with 100-psig 

(688-kPa)] minimum compressive strength and vapor barrier. 
B. Insulation-Insert Material for Hot Piping:  [ASTM C 552, Type II cellular glass with 100-psig 

(688-kPa)] minimum compressive strength. 
C. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe. 
D. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 
E. Insert Length:  Extend 2 inches (50 mm) beyond sheet metal shield for piping operating below 

ambient air temperature. 

2.4 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. 

2.5 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. 

2.6 EQUIPMENT SUPPORTS 
A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-

steel shapes. 

2.7 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 (34.5-MPa), 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. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 
D. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 
than 4 inches (100 mm) 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. 

E. Pipe Positioning-System Installation:  Install support devices to make rigid supply and waste 
piping connections to each plumbing fixture. 

F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories. 

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

I. Install lateral bracing with pipe hangers and supports to prevent swaying. 
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J. 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 (DN 65)]  
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. 

K. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment. 

L. 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. 

M. 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 (DN 100) 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 (DN 100) and larger if pipe is installed on rollers. 
4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90):  12 inches (305 mm) long and 0.048 inch 
(1.22 mm) thick. 

b. NPS 4 (DN 100):  12 inches (305 mm) long and 0.06 inch (1.52 mm) thick. 
c. NPS 5 and NPS 6 (DN 125 and DN 150):  18 inches (457 mm) long and 0.06 inch 

(1.52 mm) thick. 
d. NPS 8 to NPS 14 (DN 200 to DN 350):  24 inches (610 mm) long and 0.075 inch 

(1.91 mm) thick. 
e. NPS 16 to NPS 24 (DN 400 to DN 600):  24 inches (610 mm) long and 0.105 inch 

(2.67 mm) thick. 
5. Pipes NPS 8 (DN 200) and Larger:  Include wood or reinforced calcium-silicate-

insulation inserts of length at least as long as protective shield. 
6. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation. 

Bid 12139-983City of Fort Lauderdale

5/10/2018 5:38 AM p. 688

CAM 18-0815 
Exhibit 3 

Page 188 of 500



City of Fort Lauderdale  Section 
Fire Station # 8 210513 - 6220529 - 6

3.2 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. 

3.3 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. 

3.4 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 (40 mm)]  

3.5 PAINTING
A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 

after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 
1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils (0.05 

mm). 
B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas 

of shop paint on miscellaneous metal are specified in [Section 099113 "Exterior Painting."]  
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C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

3.6 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] [and] [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  [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 (DN 15 to DN 750). 
2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of up to 1050 deg F (566 

deg C), pipes NPS 4 to NPS 24 (DN 100 to DN 600), requiring up to 4 inches (100 mm) 
of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of 
pipes NPS 3/4 to NPS 36 (DN 20 to DN 900), requiring clamp flexibility and up to 4 
inches (100 mm) of insulation. 

4. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200). 

5. U-Bolts (MSS Type 24):  For support of heavy pipes NPS 1/2 to NPS 30 (DN 15 to 
DN 750). 

6. Pipe Saddle Supports (MSS Type 36):  For support of pipes NPS 4 to NPS 36 (DN 100 to 
DN 900), 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 NPS 4 to NPS 36 (DN 100 
to DN 900), with steel-pipe base stanchion support and cast-iron floor flange or carbon-
steel plate, and with U-bolt to retain pipe. 
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8. Single-Pipe Rolls (MSS Type 41):  For suspension of pipes NPS 1 to NPS 30 (DN 25 to 
DN 750), from two rods if longitudinal movement caused by expansion and contraction 
might occur. 

9. Complete Pipe Rolls (MSS Type 44):  For support of pipes NPS 2 to NPS 42 (DN 50 to 
DN 1050) if longitudinal movement caused by expansion and contraction might occur but 
vertical adjustment is not necessary. 

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 (DN 24 to DN 600). 
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers NPS 3/4 

to NPS 24 (DN 20 to DN 600) 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 (150 mm) for heavy 

loads.
2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F (49 to 232 deg C) 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. 
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. 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 (340 kg). 
b. Medium (MSS Type 32):  1500 lb (680 kg). 
c. Heavy (MSS Type 33):  3000 lb (1360 kg). 

8. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 
9. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required. 

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. 
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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. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping 

system Sections, install the following types: 
1. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 

1-1/4 inches (32 mm). 
2. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41, roll hanger with 

springs. 
3. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit 

variability factor to 25 percent to allow expansion and contraction of piping system from 
base support. 

P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not 
specified in piping system Sections. 

Q. Use 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 220719 
PLUMBING PIPING INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section includes insulating the following plumbing piping services: 

1. Domestic hot-water piping. 
2. Domestic recirculating hot-water piping. 3. Sanitary waste piping exposed to freezing conditions. 
4. Storm-water piping exposed to freezing conditions. 
5. Roof drains and rainwater leaders. 
6. Supplies and drains for handicap-accessible lavatories and sinks. 

1.2 ACTION SUBMITTALS 
A. Product Data:  For each type of product indicated. 
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 attachment and covering of heat tracing inside insulation. 
3. Detail insulation application at pipe expansion joints for each type of insulation. 4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of 

insulation. 
5. Detail removable insulation at piping specialties, equipment connections, and access panels. 
6. Detail application of field-applied jackets. 
7. Detail application at linkages of control devices. 

1.3 INFORMATIONAL SUBMITTALS 
A. Field quality-control reports. 

1.4 QUALITY ASSURANCE 
A. 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. 
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B. Comply with the following applicable standards and other requirements specified for miscellaneous components: 
1. Supply and Drain Protective Shielding Guards:  ICC A117.1. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 
A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation 

Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground Piping Insulation Schedule" articles for where insulating materials shall be applied. 
B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 
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. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process. 
F. Cellular Glass:  Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically 

sealed cells.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 
1. Products:  Subject to compliance with requirements, [provide the following]  

a. Pittsburgh Corning Corporation; Foamglas. 
b. Or equal 

2. Special-Shaped Insulation:  ASTM C 552, Type III. 
3. Preformed Pipe Insulation without Jacket:  Comply with ASTM C 552, Type II, Class 1. 
4. Preformed Pipe Insulation with Factory-Applied [ASJ]:  Comply with ASTM C 552, Type II, 

Class 2. 
5. Factory fabricate shapes according to ASTM C 450 and ASTM C 585. 

G. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply with 
ASTM C 534, Type I for tubular materials. 
1. Products:  Subject to compliance with requirements,  [provide one of the following]  

a. Aeroflex USA, Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS. 

H. Mineral-Fiber, Preformed Pipe Insulation: 
1. Products:  Subject to compliance with requirements,  [provide one of the following]  

a. Fibrex Insulations Inc.; Coreplus 1200. 
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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 (454 Deg C) Materials:  Mineral or glass fibers bonded with a thermosetting 
resin.  Comply with ASTM C 547, Type I, Grade A, [with factory-applied ASJ-SSL].  Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

I. Polyolefin:  Unicellular, polyethylene thermal plastic insulation.  Comply with ASTM C 534 or 
ASTM C 1427, Type I, Grade 1 for tubular materials. 
1. Products:  Subject to compliance with requirements,  [provide one of the following]  

a. Armacell LLC; Tubolit. 
b. Nomaco Insulation; IMCOLOCK and NOMALOCK. 

2.2 INSULATING CEMENTS 
A. 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. Ramco Insulation, Inc.; Ramcote 1200 and Quik-Cote. 
b. Or Equal 

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. Cellular-Glass Adhesive:  Two-component, thermosetting urethane adhesive containing no flammable 

solvents, with a service temperature range of minus 100 to plus 200 deg F (minus 73 to plus 93 deg C). 
1. Products:  Subject to compliance with requirements,  [provide one of the following]  

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 81-84. 
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. Flexible Elastomeric and Polyolefin 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 Company; 85-75. 
d. K-Flex USA; R-373 Contact 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." 

D. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 
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-127. b. Eagle Bridges - Marathon Industries; 225. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-
60/85-70. 

d. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 80 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." 

E. 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." 
F. 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. 
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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). 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below-ambient services. 
1. Products:  Subject to compliance with requirements,  [provide one of the following]  

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-
80/30-90. 

b. Vimasco Corporation; 749. 

2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm (0.009 metric perm) at 
43-mil (1.09-mm) dry film thickness. 3. Service Temperature Range:  Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C). 

4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight. 
5. Color:  White. 

C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above-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-10. 
b. Eagle Bridges - Marathon Industries; 550. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 46-

50. 
d. Mon-Eco Industries, Inc.; 55-50. 
e. Vimasco Corporation; WC-1/WC-5. 
f. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms (1.2 metric perms) at 0.0625-inch 

(1.6-mm) dry film thickness. 
2. Service Temperature Range:  Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C). 
3. Solids Content:  60 percent by volume and 66 percent by weight. 
4. Color:  White. 

2.5 SEALANTS 
A. Joint Sealants: 
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1. Joint Sealants for Cellular-Glass Products:  Subject to compliance with requirements, [provide the following]  
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 

CP-76. 
b. Eagle Bridges - Marathon Industries; 405. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-

45. d. Mon-Eco Industries, Inc.; 44-05. 
e. Pittsburgh Corning Corporation; Pittseal 444. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Permanently flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 100 to plus 300 deg F (Minus 73 to plus 149 deg C). 5. Color:  White or gray. 
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 
7. Sealants 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. FSK and Metal Jacket Flashing Sealants: 
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-76. 

b. Eagle Bridges - Marathon Industries; 405. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 95-44. 
d. Mon-Eco Industries, Inc.; 44-05. 

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 (Minus 40 to plus 121 deg C). 5. Color:  Aluminum. 
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 
7. Sealants 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. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

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-76. 
b. Or equal 

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 (Minus 40 to plus 121 deg C). 
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5. Color:  White. 6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

7. Sealants 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." 

2.6 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. 

2.7 FIELD-APPLIED FABRIC-REINFORCING MESH 
A. Woven Polyester Fabric:  Approximately 1 oz./sq. yd. (34 g/sq. m) with a thread count of 10 strands by 

10 strands/sq. in. (4 strands by 4 strands/sq. mm), in a Leno weave, for pipe. 
1. Products:  Subject to compliance with requirements, [provide the following]  

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 
Mast-A-Fab. 

b. Vimasco Corporation; Elastafab 894. 

2.8 FIELD-APPLIED JACKETS 
A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 
B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; 

thickness as scheduled; roll stock ready for shop or field cutting and forming.  Thickness is indicated in 
field-applied jacket schedules. 
1. Products:  Subject to compliance with requirements, [provide the following]  

a. Johns Manville; Zeston. 
b. P.I.C. Plastics, Inc.; FG Series. c. Proto Corporation; LoSmoke. 
d. Speedline Corporation; SmokeSafe. 

2. Adhesive:  As recommended by jacket material manufacturer. 
3. Color:  Color as selected by Architect]. 
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, 
reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers 
for lavatories. 
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C. Aluminum Jacket:  Comply with ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005, Temper H-14. 
1. Products:  Subject to compliance with requirements, [provide the following]  

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 
Metal Jacketing Systems. 

b. ITW Insulation Systems; Aluminum and Stainless Steel Jacketing. 
c. RPR Products, Inc.; Insul-Mate. 2. Finish and thickness are indicated in field-applied jacket schedules. 

3. Moisture Barrier for Indoor Applications:  [2.5-mil- (0.063-mm-) thick polysurlyn]. 
4. Moisture Barrier for Outdoor Applications:  [3-mil- (0.075-mm-) thick, heat-bonded polyethylene 

and kraft paper]  
5. Factory-Fabricated Fitting Covers: 

a. Same material, finish, and thickness as jacket. 
b. Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows. 
c. Tee covers. 
d. Flange and union covers. 
e. End caps. 
f. Beveled collars. g. Valve covers. 
h. Field fabricate fitting covers only if factory-fabricated fitting covers are not available. 

D. Underground Direct-Buried Jacket:  125-mil- (3.2-mm-) thick vapor barrier and waterproofing membrane 
consisting of a rubberized bituminous resin reinforced with a woven-glass fiber or polyester scrim and 
laminated aluminum foil. 
1. Products:  Subject to compliance with requirements,  [provide one of the following]  

a. Pittsburgh Corning Corporation; Pittwrap. 
b. Polyguard Products, Inc.; Insulrap No Torch 125. 

2.9 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 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 (75 mm). 
3. Thickness:  11.5 mils (0.29 mm). 
4. Adhesion:  90 ounces force/inch (1.0 N/mm) in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch (7.2 N/mm) in width. 
7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 
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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 the following]  

a. ABI, Ideal Tape Division; 491 AWF FSK. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 
c. Compac Corporation; 110 and 111. 
d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ. 

2. Width:  3 inches (75 mm). 
3. Thickness:  6.5 mils (0.16 mm). 
4. Adhesion:  90 ounces force/inch (1.0 N/mm) in width. 
5. Elongation:  2 percent. 6. Tensile Strength:  40 lbf/inch (7.2 N/mm) in width. 
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable 
for indoor and outdoor applications. 
1. Products:  Subject to compliance with requirements, [provide the following] 

a. ABI, Ideal Tape Division; 370 White PVC tape. b. Compac Corporation; 130. 
c. Venture Tape; 1506 CW NS. 

2. Width:  2 inches (50 mm). 
3. Thickness:  6 mils (0.15 mm). 
4. Adhesion:  64 ounces force/inch (0.7 N/mm) in width. 
5. Elongation:  500 percent. 6. Tensile Strength:  18 lbf/inch (3.3 N/mm) in width. 

D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 
1. Products:  Subject to compliance with requirements, [provide the following] 

a. ABI, Ideal Tape Division; 488 AWF. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800. 
c. Compac Corporation; 120. d. Venture Tape; 3520 CW. 

2. Width:  2 inches (50 mm). 
3. Thickness:  3.7 mils (0.093 mm). 
4. Adhesion:  100 ounces force/inch (1.1 N/mm) in width. 
5. Elongation:  5 percent. 6. Tensile Strength:  34 lbf/inch (6.2 N/mm) in width. 

2.10 SECUREMENTS
A. Aluminum Bands:  ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005; Temper H-14, 

0.020 inch (0.51 mm) thick, [1/2 inch (13 mm)] wide with [wing seal]  
1. Products:  Subject to compliance with requirements, [provide the following] 
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a. ITW Insulation Systems; Gerrard Strapping and Seals. b. RPR Products, Inc.; Insul-Mate Strapping and Seals. 
B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stainless steel or 

Monel. 
C. Wire:  [0.080-inch (2.0-mm) nickel-copper alloy]  

1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the 
following]  
a. C & F Wire. 
b. Or equal 

2.11 PROTECTIVE SHIELDING GUARDS 
A. Protective Shielding Pipe Covers,  

1. Manufacturers:  Subject to compliance with requirements, [provide products by the following]  
a. Engineered Brass Company. 
b. Insul-Tect Products Co.; a subsidiary of MVG Molded Products. 
c. McGuire Manufacturing. 
d. Plumberex. 
e. Truebro; a brand of IPS Corporation. 
f. Zurn Industries, LLC; Tubular Brass Plumbing Products Operation. 

2. Description:  Manufactured plastic wraps for covering plumbing fixture [hot-water supply] and 
trap and drain piping.  Comply with Americans with Disabilities Act (ADA) requirements. 

B. Protective Shielding Piping Enclosures,  
1. Manufacturers:  Subject to compliance with requirements, [provide products by the following]  

a. Truebro; a brand of IPS Corporation. 
b. Zurn Industries, LLC; Tubular Brass Plumbing Products Operation. 

2. Description:  Manufactured plastic enclosure for covering plumbing fixture hot- and cold-water 
supplies and trap and drain piping.  Comply with ADA requirements. 

PART 3 - EXECUTION 

3.1 PREPARATION 
A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely 

affect insulation application. 
B. Coordinate insulation installation with the trade installing heat tracing.  Comply with requirements for 

heat tracing that apply to insulation. 
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C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel surfaces, use demineralized water. 

3.2 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. 
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- (75-mm-) wide strips, of same material as insulation 

jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 
4 inches (100 mm) o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm).  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 (50 mm)] [4 inches (100 mm)] o.c. 
a. For below-ambient services, apply vapor-barrier mastic over staples. 
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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 (100 mm) 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. Vibration-control devices. 
2. Testing agency labels and stamps. 3. Nameplates and data plates. 
4. Cleanouts.

3.3 PENETRATIONS 
A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for 

outdoor applications tightly joined to indoor insulation ends.  Seal joint with joint sealant. 
3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) below top of 

roof flashing. 
4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation flush with sleeve seal.  Seal terminations with flashing sealant. 
C. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously 

through wall penetrations. 
1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal 

with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal joint with joint sealant. 
3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 

inches (50 mm). 
4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions. 
E. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously 

through penetrations of fire-rated walls and partitions. 
1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping and fire-

resistive joint sealers. 
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F. Insulation Installation at Floor Penetrations: 
1. Pipe:  Install insulation continuously through floor penetrations. 
2. Seal penetrations through fire-rated assemblies.  Comply with requirements in Section 078413 

"Penetration Firestopping." 

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 or mitered fittings made from same 
material and density as adjacent pipe insulation.  Each piece shall be butted tightly against adjoining piece and bonded with adhesive.  Fill joints, seams, voids, and irregular surfaces with 
insulating cement finished to a smooth, hard, and uniform contour that is uniform with adjoining 
pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material 
and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt each section 
closely to the next and hold in place with tie wire.  Bond pieces with adhesive. 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 flanges and 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. For services not specified to receive a field-applied jacket except for flexible elastomeric and 
polyolefin, 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. 9. Stencil or label the outside insulation jacket of each union with the word "union."  Match size and 
color of pipe labels. 

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. 
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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. 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. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a 
metal jacket. 

3.5 INSTALLATION OF CELLULAR-GLASS INSULATION 
A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without deforming 
insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with 
vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient services, secure laps with outward clinched staples at 6 inches (150 mm) o.c. 
4. For insulation with factory-applied jackets on below-ambient services, do not staple longitudinal 

tabs.  Instead, secure tabs with additional adhesive as recommended by insulation material 
manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 
1. Install preformed pipe insulation to outer diameter of pipe flange. 2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 

straight pipe segments with cut sections of cellular-glass block insulation of same thickness as 
pipe insulation. 4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch 
(25 mm), and seal joints with flashing sealant. 

C. 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. 

D. Insulation Installation on Valves and Pipe Specialties: 
1. Install preformed sections of cellular-glass insulation to valve body. 
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2. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation. 
3. Install insulation to flanges as specified for flange insulation application. 

3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 
A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings 

in insulation that allow passage of air to surface being insulated. 
B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 

straight pipe segments with cut sections of sheet insulation of same thickness as pipe insulation. 4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to 
eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 
1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 
D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation when available. 
2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to 

valve body.  Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 4. Secure insulation to valves and specialties and seal seams with manufacturer's recommended 
adhesive to eliminate openings in insulation that allow passage of air to surface being insulated. 

3.7 INSTALLATION OF MINERAL-FIBER PREFORMED PIPE INSULATION 
A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands 
without deforming insulation materials. 2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with 
vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with outward 
clinched staples at 6 inches (150 mm) o.c. 

4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple longitudinal tabs.  Instead, secure tabs with additional adhesive as recommended by insulation material 
manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 
1. Install preformed pipe insulation to outer diameter of pipe flange. 
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2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 

straight pipe segments with mineral-fiber blanket insulation. 
4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch 

(25 mm), and seal joints with flashing sealant. 
C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when available. 
2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe 

insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation materials with wire 
or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 
1. Install preformed sections of same material as straight segments of pipe insulation when available. 
2. When preformed sections are not available, install mitered sections of pipe insulation to valve 

body. 
3. Arrange insulation to permit access to packing and to allow valve operation without disturbing 

insulation. 
4. Install insulation to flanges as specified for flange insulation application. 

3.8 INSTALLATION OF POLYOLEFIN INSULATION 
A. Insulation Installation on Straight Pipes and Tubes: 

1. Seal split-tube longitudinal seams and end joints with manufacturer's recommended adhesive to 
eliminate openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 
1. Install pipe insulation to outer diameter of pipe flange. 2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 

straight pipe segments with cut sections of polyolefin sheet insulation of same thickness as pipe 
insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated. 
C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of polyolefin pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 
D. Insulation Installation on Valves and Pipe Specialties: 

1. Install cut sections of polyolefin pipe and sheet insulation to valve body. 
2. Arrange insulation to permit access to packing and to allow valve operation without disturbing 

insulation. 
3. Install insulation to flanges as specified for flange insulation application. 
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4. Secure insulation to valves and specialties, and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated. 

3.9 FIELD-APPLIED JACKET INSTALLATION 
A. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 4. Install jacket with 1-1/2-inch (38-mm) laps at longitudinal seams and 3-inch- (75-mm-) wide joint 

strips at end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-

barrier mastic. 
B. 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. 

C. Where metal jackets are indicated, install with 2-inch (50-mm) 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 (300 mm) o.c. and at end joints. 

3.10 FINISHES 
A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with paint system 

identified below and as specified in Section 099113 "Exterior Painting" and Section 099123 "Interior 
Painting." 
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. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of insulation 

manufacturer's recommended protective coating. 
C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the 

completed Work. 
D. Do not field paint aluminum or stainless-steel jackets. 

3.11 FIELD QUALITY CONTROL 
A. Perform tests and inspections. 
B. Tests and Inspections: 
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1. Inspect pipe, fittings, strainers, and valves, 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 [three] locations of straight pipe, [three] locations of threaded fittings, [three] 
locations of welded fittings, [two]  locations of threaded strainers, [two]locations of welded 
strainers, [three]  locations of threaded valves, and [three]  locations of flanged valves for each 
pipe service defined in the "Piping Insulation Schedule, General" Article. 

C. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements. 

3.12 PIPING INSULATION SCHEDULE, GENERAL 
A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping 

system and pipe size range.  If more than one material is listed for a piping system, selection from 
materials listed is Contractor's option. 

B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following: 
1. Drainage piping located in crawl spaces. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.13 INDOOR PIPING INSULATION SCHEDULE 
A. Domestic Hot and Recirculated Hot Water:  Insulation shall be the following: 

1. Flexible Elastomeric:  [3/4 inch (19 mm)] thick. 
B. Stormwater and Overflow:  Insulation shall be the following: 

1. Flexible Elastomeric:  [1 inch (25 mm)]  thick. 
C. Roof Drain and Overflow Drain Bodies:  Insulation shall be the following: 

1. Flexible Elastomeric:  [1 inch (25 mm)] thick. 
D. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing Fixtures for People with Disabilities:  Insulation shall be[ one of] the following: 

1. Flexible Elastomeric:  [1/2 inch (13 mm)] thick. 
E. Sanitary Waste Piping Where Heat Tracing Is Installed:  Mineral-fiber, preformed pipe insulation, Type I, 

[1-1/2 inches (38 mm)] thick. 

3.14 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 
A. Domestic Water Piping:  Insulation shall be[ one of] the following: 

1. Cellular Glass:  [2 inches (50 mm)]  thick. 
2. Flexible Elastomeric:  [2 inches (50 mm)]  thick. 
3. Mineral-Fiber, Preformed Pipe Insulation, Type I:  [2 inches (50 mm)] thick. 
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4. Polyolefin:  [2 inches (50 mm)]  thick. 
B. Domestic Hot and Recirculated Hot Water:  Insulation shall be[ one of] the following: 

1. Cellular Glass:  [2 inches (50 mm)]  thick. 
2. Flexible Elastomeric:  [2 inches (50 mm)]  thick. 
3. Mineral-Fiber, Preformed Pipe Insulation, Type I:  [2 inches (50 mm)] thick. 
4. Polyolefin:  [2 inches (50 mm)]  thick. 

C. Sanitary Waste Piping Where Heat Tracing Is Installed:  Insulation shall be[ one of] the following: 
1. Cellular Glass:  [2 inches (50 mm)]  thick. 
2. Mineral-Fiber, Preformed Pipe Insulation, Type I:  [2 inches (50 mm)] thick. 

3.15 OUTDOOR, UNDERGROUND PIPING INSULATION SCHEDULE 
A. Sanitary Waste Piping, All Sizes, Where Heat Tracing Is Installed:  Cellular glass, [2 inches (50 mm)]  

thick. 

3.16 INDOOR, FIELD-APPLIED JACKET SCHEDULE 
A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied 

jacket over the factory-applied jacket. 
B. If more than one material is listed, selection from materials listed is Contractor's option. 
C. Piping, Concealed: 

1.  [PVC, Color-Coded by System]:  [20 mils (0.5 mm)] thick. 
D. Piping, Exposed: 

1. [PVC, Color-Coded by System]:  [20 mils (0.5 mm)] thick. 

3.17 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 
A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied 

jacket over the factory-applied jacket. 
B. If more than one material is listed, selection from materials listed is Contractor's option. 
C. Piping, Concealed: 

1. [PVC, Color-Coded by System]:  [20 mils (0.5 mm)] thick. 
D. Piping, Exposed: 

1. PVC:  [20 mils (0.5 mm)] thick. 

3.18 UNDERGROUND, FIELD-INSTALLED INSULATION JACKET 
A. For underground direct-buried piping applications, install underground direct-buried jacket over insulation material. 
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END OF SECTION 220719 
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SECTION 221116 
DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section includes under-building-slab and aboveground domestic water pipes, tubes, and fittings inside 

buildings. 

1.2 ACTION SUBMITTALS 
A. Product Data:  For transition fittings and dielectric fittings. 
B. Sustainable Submittals: 

1. For solvent cements and adhesive primers, documentation including printed statement of VOC 
content. 

2. For solvent cements and adhesive primers, documentation indicating that products 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." 

1.3 INFORMATIONAL SUBMITTALS 
A. System purging and disinfecting activities report. 
B. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 
A. No CPVC or PEX. Copper only. 

2.2 COPPER TUBE AND FITTINGS 
A. Hard Copper Tube:  [ASTM B 88, Type L (ASTM B 88M, Type B)] water tube, drawn temper. 
B. Soft Copper Tube:  [ASTM B 88, Type L (ASTM B 88M, Type B)] water tube, annealed temper. 
C. Cast-Copper, Solder-Joint Fittings:  ASME B16.18, pressure fittings. 
D. Wrought-Copper, Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings. 
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E. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends. 
F. Copper Unions: 

1. MSS SP-123. 
2. Cast-copper-alloy, hexagonal-stock body. 
3. Ball-and-socket, metal-to-metal seating surfaces. 
4. Solder-joint or threaded ends. 

G. Copper Pressure-Seal-Joint Fittings: 
1. Fittings for NPS 2 (DN 50) and Smaller:  Wrought-copper fitting with EPDM-rubber, O-ring seal 

in each end. 
2. Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Cast-bronze or wrought-copper fitting with 

EPDM-rubber, O-ring seal in each end. 
H. Copper Push-on-Joint Fittings: 

1. Cast-copper fitting complying with ASME B16.18 or wrought-copper fitting complying with 
ASME B 16.22. 

2. Stainless-steel teeth and EPDM-rubber, O-ring seal in each end instead of 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 unless grooved or flanged ends are indicated. 
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. 

2.4 GALVANIZED-STEEL PIPE AND FITTINGS 
A. Galvanized-Steel Pipe: 

1. ASTM A 53/A 53M, [Type E] Standard Weight. 
2. Include ends matching joining method. 

B. Galvanized-Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M or ASTM A 106/A 106M, 
Standard Weight, seamless steel pipe with threaded ends. 
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C. Galvanized, Gray-Iron Threaded Fittings:  ASME B16.4, Class 125, standard pattern. 
D. Malleable-Iron Unions: 

1. ASME B16.39, Class 150. 
2. Hexagonal-stock body. 
3. Ball-and-socket, metal-to-metal, bronze seating surface. 
4. Threaded ends. 

E. Flanges:  ASME B16.1, Class 125, cast iron. 

2.5 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 B 32, lead-free alloys. 
D. Flux:  ASTM B 813, water flushable. 
E. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty 

brazing unless otherwise indicated. 

2.6 TRANSITION FITTINGS 
A. General Requirements: 

1. Same size as pipes to be joined. 
2. Pressure rating at least equal to pipes to be joined. 
3. End connections compatible with pipes to be joined. 

B. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping system fitting. 

2.7 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. Manufacturers:  Subject to compliance with requirements, [provide products by the following]  
2. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] or comparable product by one of the following: 

a. Capitol Manufacturing Company; member of the Phoenix Forge Group. 
b. Central Plastics Company. 
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c. Hart Industries International, Inc. d. Jomar International. 
e. Matco-Norca.f. McDonald, A. Y. Mfg. Co. 
g. Watts; a division of Watts Water Technologies, Inc. 
h. Wilkins; a Zurn company. 

3. Standard:  ASSE 1079. 4. Pressure Rating:  [125 psig (860 kPa) minimum at 180 deg F (82 deg C)]  
5. End Connections:  Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 
1. Manufacturers:  Subject to compliance with requirements, [provide products by the following]  
2. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] or comparable product by one of the following: 

a. Capitol Manufacturing Company; member of the Phoenix Forge Group. 
b. Central Plastics Company. 
c. Matco-Norca.
d. Watts; a division of Watts Water Technologies, Inc. 
e. Wilkins; a Zurn company. 

3. Standard:  ASSE 1079. 
4. Factory-fabricated, bolted, companion-flange assembly. 
5. Pressure Rating:  [125 psig (860 kPa) minimum at 180 deg F (82 deg C)] 
6. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper 

alloy and threaded ferrous. 
D. Dielectric-Flange Insulating Kits: 

1. Manufacturers:  Subject to compliance with requirements, [provide products by the following]  
2. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] or comparable product by one of the following: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. c. Central Plastics Company. 
d. Pipeline Seal and Insulator, Inc. 

3. Nonconducting materials for field assembly of companion flanges. 
4. Pressure Rating:  [150 psig (1035 kPa)]  
5. Gasket:  Neoprene or phenolic. 6. Bolt Sleeves:  Phenolic or polyethylene. 
7. Washers:  Phenolic with steel backing washers. 

E. Dielectric Nipples: 
1. Manufacturers:  Subject to compliance with requirements, [provide products by the following]  
2. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] or comparable product by one of the following: 

a. Elster Perfection Corporation. 
b. Grinnell Mechanical Products; Tyco Fire Products LP. 
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c. Matco-Norca.d. Precision Plumbing Products, Inc. 
e. Victaulic Company. 

3. Standard:  IAPMO PS 66. 
4. Electroplated steel nipple complying with ASTM F 1545. 
5. Pressure Rating and Temperature:  [300 psig (2070 kPa) at 225 deg F (107 deg C)]  
6. End Connections:  Male threaded or grooved. 7. Lining:  Inert and noncorrosive, propylene. 

PART 3 - EXECUTION 

3.1 EARTHWORK 
A. Comply with requirements in Section 312000 "Earth Moving" 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 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 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 pressure gages in 
Section 220519 "Meters and Gages for Plumbing Piping" and with requirements for drain valves and 
strainers in Section 221119 "Domestic Water Piping Specialties." 

E. Install shutoff valve immediately upstream of each dielectric fitting. 
F. Install water-pressure-reducing valves downstream from shutoff valves.  
G. Install domestic water piping level without pitch and plumb. 
H. Rough-in domestic water piping for water-meter installation according to utility company's requirements. 
I. Install seismic restraints on piping.  Comply with requirements for seismic-restraint devices in 

Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment." 
J. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas. 
K. 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. 
L. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate 

with other services occupying that space. 
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M. Install piping to permit valve servicing. 
N. 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. 
O. Install piping free of sags and bends. 
P. Install fittings for changes in direction and branch connections. 
Q. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty. 
R. Install pressure gages on suction and discharge piping for each plumbing pump and packaged booster pump.  Comply with requirements for pressure gages in Section 220519 "Meters and Gages for Plumbing 

Piping." 
S. Install thermostats in hot-water circulation piping.   
T. Install thermometers on inlet and outlet piping from each water heater.   
U. 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." 
V. 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." 
W. Install escutcheons for piping penetrations of walls, ceilings, and floors.   

3.3 JOINT CONSTRUCTION 
A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 
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. Brazed Joints for Copper Tubing:  Comply with CDA's "Copper Tube Handbook," "Brazed Joints" 
chapter. 

E. 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." 

F. Pressure-Sealed Joints for Copper Tubing:  Join copper tube and pressure-seal fittings with tools 
recommended by fitting manufacturer. 

G. 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. 
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H. Joints for Dissimilar-Material Piping:  Make joints using adapters compatible with materials of both piping systems. 

3.4 TRANSITION FITTING INSTALLATION 
A. Install transition couplings at joints of dissimilar piping. 
B. Transition Fittings in Underground Domestic Water Piping: 

1. Fittings for NPS 1-1/2 (DN 40) and Smaller:  Fitting-type coupling. 
2. Fittings for NPS 2 (DN 50) and Larger:  Sleeve-type coupling. 

C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 (DN 50) and Smaller:  Plastic-to-metal 
transition [fittings]  

3.5 DIELECTRIC FITTING INSTALLATION 
A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 
B. Dielectric Fittings for [NPS 2 (DN 50)]  and Smaller:  Use dielectric [couplings]  
C. Dielectric Fittings for [NPS 2-1/2 to NPS 4 (DN 65 to DN 100)]  Use dielectric [flanges]  
D. Dielectric Fittings for [NPS 5 (DN 125)]  and Larger:  Use dielectric flange kits. 

3.6 HANGER AND SUPPORT INSTALLATION 
A. Comply with requirements for seismic-restraint devices in Section 220548 "Vibration and Seismic 

Controls for Plumbing Piping and Equipment." 
B. 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. Longer Than 100 Feet (30 m):  MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet (30 m) if Indicated:  MSS Type 49, spring cushion rolls. 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer:  MSS Type 44, pipe rolls.  
Support pipe rolls on trapeze. 

4. Base of Vertical Piping:  MSS Type 52, spring hangers. 
C. Support vertical piping and tubing at base and at each floor. 
D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch (10 mm). 
E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters: 
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1. NPS 3/4 (DN 20) and Smaller:  60 inches (1500 mm) with 3/8-inch (10-mm) rod. 2. NPS 1 and NPS 1-1/4 (DN 25 and DN 32):  72 inches (1800 mm) with 3/8-inch (10-mm) rod. 
3. NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  96 inches (2400 mm) with 3/8-inch (10-mm) rod. 
4. NPS 2-1/2 (DN 65):  108 inches (2700 mm) with 1/2-inch (13-mm) rod. 
5. NPS 3 to NPS 5 (DN 80 to DN 125):  10 feet (3 m) with 1/2-inch (13-mm) rod. 
6. NPS 6 (DN 150):  10 feet (3 m) with 5/8-inch (16-mm) rod. 
7. NPS 8 (DN 200):  10 feet (3 m) with 3/4-inch (19-mm) rod. 

F. Install supports for vertical copper tubing every 10 feet (3 m). 
G. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod 

diameters: 
1. NPS 1-1/4 (DN 32) and Smaller:  84 inches (2100 mm) with 3/8-inch (10-mm) rod. 
2. NPS 1-1/2 (DN 40):  108 inches (2700 mm) with 3/8-inch (10-mm) rod. 3. NPS 2 (DN 50):  10 feet (3 m) with 3/8-inch (10-mm) rod. 
4. NPS 2-1/2 (DN 65):  11 feet (3.4 m) with 1/2-inch (13-mm) rod. 
5. NPS 3 and NPS 3-1/2 (DN 80 and DN 90):  12 feet (3.7 m) with 1/2-inch (13-mm) rod. 
6. NPS 4 and NPS 5 (DN 100 and DN 125):  12 feet (3.7 m) with 5/8-inch (16-mm) rod. 
7. NPS 6 (DN 150):  12 feet (3.7 m) with 3/4-inch (19-mm) rod. 
8. NPS 8 to NPS 12 (DN 200 to DN 300):  12 feet (3.7 m) with 7/8-inch (22-mm) rod. 

H. Install supports for vertical steel piping every 15 feet (4.5 m). 
I. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written 

instructions. 

3.7 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. Domestic Water Booster Pumps:  Cold-water suction and discharge piping. 
2. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than sizes of water heater connections. 
3. Plumbing Fixtures:  Cold- and hot-water-supply piping in sizes indicated, but not smaller than that 

required by plumbing code. 
4. Equipment:  Cold- and hot-water-supply piping as indicated, but not smaller than equipment 

connections.  Provide shutoff valve and union for each connection.  Use flanges instead of unions for NPS 2-1/2 (DN 65) and larger. 

3.8 IDENTIFICATION 
A. Identify system components.  Comply with requirements for identification materials and installation in 

Section 220553 "Identification for Plumbing Piping and Equipment." 
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B. Label pressure piping with system operating pressure. 

3.9 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 one day 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. 

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 (345 kPa) 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. 

3.10 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. 
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4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow. 
a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to provide 

hot-water flow in each branch. 
b. Adjust calibrated balancing valves to flows indicated. 

5. Remove plugs used during testing of piping and for temporary sealing of piping during 
installation. 

6. Remove and clean strainer screens.  Close drain valves and replace drain plugs. 7. Remove filter cartridges from housings and verify that cartridges are as specified for application 
where used and are clean and ready for use. 

8. Check plumbing specialties and verify proper settings, adjustments, and operation. 

3.11 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: 

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm 
(50 mg/L) of 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 
(200 mg/L) 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 authorities having jurisdiction. 

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. 

3.12 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. Fitting Option:  Extruded-tee connections and brazed joints may be used on aboveground copper tubing. 
D. Under-building-slab, domestic water, building-service piping, [NPS 3 (DN 80) and smaller] shall be[ one 

of] the following: 
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1. Soft copper tube,  [ASTM B 88, Type L (ASTM B 88M, Type B)] and brazed] joints. 
E. Under-building-slab, domestic water, building-service piping, [NPS 4 to NPS 8 (DN 100 to DN 200) and 

larger]  shall be[ one of] the following: 
1. Soft copper tube, [ASTM B 88, Type L (ASTM B 88M, Type B)]; wrought-copper, solder-joint 

fittings; and brazed joints. 
2. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and grooved joints. 

F. Under-building-slab, domestic water piping, [NPS 2 (DN 50) and smaller] shall be[ one of] the following: 
1. [Hard] copper tube, ASTM B 88, Type L (ASTM B 88M, Type B); [wrought-copper, solder-joint 

fittings; and brazed] joints. 
G. Aboveground domestic water piping, [NPS 2 (DN 50) and smaller] , shall be[ one of] the following: 

1. Hard copper tube, [ASTM B 88, Type L (ASTM B 88M, Type B)] [cast-] copper, solder-joint 
fittings; and [brazed] joints. 2. Hard copper tube, [ASTM B 88, Type L (ASTM B 88M, Type B)] copper pressure-seal-joint 
fittings; and pressure-sealed joints. 

3. Hard copper tube, [ASTM B 88, Type L (ASTM B 88M, Type B)] copper push-on-joint fittings; 
and push-on joints. 

H. Aboveground domestic water piping, [NPS 2-1/2 to NPS 4 (DN 65 to DN 100)] shall be[ one of] the 
following: 
1. Hard copper tube, [ASTM B 88, Type L (ASTM B 88M, Type B)] [cast -] copper, solder-joint 

fittings; and  [soldered] joints. 
2. Hard copper tube, [ASTM B 88, Type L (ASTM B 88M, Type B)] copper pressure-seal-joint 

fittings; and pressure-sealed joints. 
3. Hard copper tube, [ASTM B 88, Type L (ASTM B 88M, Type B)] grooved-joint, copper-tube 

appurtenances; and grooved joints. 
I. Aboveground domestic water piping, [NPS 5 to NPS 8 (DN 125 to DN 200)] be[ one of] the following: 

1. Hard copper tube, [ASTM B 88, Type L (ASTM B 88M, Type B)] [cast-] -] copper, solder-joint 
fittings; and [brazed] joints. 

2. Hard copper tube, [ASTM B 88, Type L (ASTM B 88M, Type B)] grooved-joint, copper-tube 
appurtenances; and grooved joints. 

END OF SECTION 221116 
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SECTION 221316 
SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Pipe, tube, and fittings. 
2. Specialty pipe fittings. 

1.2 PERFORMANCE REQUIREMENTS 
A. Seismic Performance:  Soil, waste, and vent piping and support and installation shall withstand the effects 

of earthquake motions determined according to [ASCE/SEI 7]   

1.3 ACTION SUBMITTALS 
A. Product Data:  For each type of product indicated. 

1.4 INFORMATIONAL SUBMITTALS 
A. Seismic Qualification Certificates:  For waste and vent piping, accessories, and components, from 

manufacturer. 
1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 
2. Detailed description of piping anchorage devices on which the certification is based and their installation requirements. 

B. Field quality-control reports. 

1.5 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 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 
A. Pipe and Fittings:  ASTM A 74,[Service] class. 
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. Dallas Specialty & Mfg. Co. 
c. Fernco Inc. 
d. Matco-Norca, Inc. 
e. MIFAB, Inc. 
f. Mission Rubber Company; a division of MCP Industries, Inc. g. Stant. 
h. 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. 
C. Heavy-Duty, Hubless-Piping Couplings: 

1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  
a. ANACO-Husky. 
b. Clamp-All Corp. 
c. Dallas Specialty & Mfg. Co. d. MIFAB, Inc. 
e. Mission Rubber Company; a division of MCP Industries, Inc. 
f. Stant. 
g. Tyler Pipe. 

2. Standards:  ASTM C 1277 and ASTM C 1540. 3. Description:  Stainless-steel shield with stainless-steel bands and tightening devices; and 
ASTM C 564, rubber sleeve with integral, center pipe stop. 
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2.4 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. Copper Flanges:  ASME B16.24, Class 150, cast copper with solder-joint end. 

1. Flange Gasket Materials:  ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8-inch (3.2-
mm) maximum thickness unless thickness or specific material is indicated. 2. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated. 

D. Solder:  ASTM B 32, lead free with ASTM B 813, water-flushable flux. 

2.5 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." 

2.6 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. Unshielded, Nonpressure Transition Couplings: 

a. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  
1) Dallas Specialty & Mfg. Co. 2) Fernco Inc. 
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3) Mission Rubber Company; a division of MCP Industries, Inc. 4) Plastic Oddities; a division of Diverse Corporate Technologies, Inc. 
b. Standard:  ASTM C 1173. 
c. Description:  Elastomeric, sleeve-type, reducing or transition pattern.  Include shear ring and corrosion-resistant-metal tension band and tightening mechanism on each end. 
d. Sleeve Materials: 

1) For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 2) For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
3) For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe 

materials being joined. 
4. 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. 

PART 3 - EXECUTION 

3.1 EARTH MOVING 
A. Comply with requirements for excavating, trenching, and backfilling specified in Section 312000 "Earth 

Moving." 

3.2 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 to 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 seismic restraints on piping.  Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment." 
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 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 3 (DN 80) and 

smaller; [1 percent] downward in direction of flow for piping NPS 4 (DN 100) and larger. 
2. Horizontal Sanitary Drainage Piping:  [2 percent]  downward in direction of flow. 3. Vent Piping:  [1 percent]  down toward vertical fixture vent or toward vent stack. 

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. Install aboveground copper tubing according to CDA's "Copper Tube Handbook." 
N. Install aboveground ABS piping according to ASTM D 2661. 
O. Install aboveground PVC piping according to ASTM D 2665. 
P. Install underground  [PVC] piping according to ASTM D 2321. 
Q. Plumbing Specialties: 

1. Install backwater valves in sanitary waste gravity-flow piping.  Comply with requirements for 
backwater valves specified in Section 221319 "Sanitary Waste Piping Specialties." 

2. 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." 

3. Install drains in sanitary drainage gravity-flow piping.  Comply with requirements for drains 
specified in Section 221319 "Sanitary Waste Piping Specialties." 

R. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having 
jurisdiction. 

S. 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." 

T. 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." 
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U. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping." 

3.3 JOINT CONSTRUCTION 
A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil Pipe and 

Fittings Handbook" for compression joints. 
B. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings 

Handbook" for hubless-piping coupling joints. 
C. 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. 
D. Flanged Joints:  Align bolt holes.  Select appropriate gasket material, size, type, and thickness.  Install 

gasket concentrically positioned.  Use suitable lubricants on bolt threads.  Torque bolts in cross pattern. 
E. 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. ABS Piping:  Join according to ASTM D 2235 and ASTM D 2661 Appendixes. 
3. PVC Piping:  Join according to ASTM D 2855 and ASTM D 2665 Appendixes. 

3.4 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. 

3.5 VALVE INSTALLATION 
A. Backwater Valves:  Install backwater valves in piping subject to backflow. 

1. Horizontal Piping:  Horizontal backwater valves.[ Use normally closed type unless otherwise 
indicated.]2. Floor Drains:  Drain outlet backwater valves unless drain has integral backwater valve. 

3. Install backwater valves in accessible locations. 
4. Comply with requirements for backwater valve specified in Section 221319 "Sanitary Waste 

Piping Specialties." 

3.6 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." 
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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 (30 m) and Less:  MSS Type 1, adjustable, steel clevis hangers. b. Longer Than 100 Feet (30 m):  MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet (30 m) if Indicated:  MSS Type 49, spring cushion rolls. 

7. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer:  MSS Type 44, pipe rolls.  
Support pipe rolls on trapeze. 

8. Base of Vertical Piping:  MSS Type 52, spring hangers. 
C. Support horizontal piping and tubing within 12 inches (300 mm) of each fitting[, valve,] 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 (10-mm) 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 (DN 40 and DN 50):  60 inches (1500 mm) with 3/8-inch (10-mm) rod. 2. NPS 3 (DN 80):  60 inches (1500 mm) with 1/2-inch (13-mm) rod. 
3. NPS 4 and NPS 5 (DN 100 and DN 125):  60 inches (1500 mm) with 5/8-inch (16-mm) rod. 
4. NPS 6 and NPS 8 (DN 150 and DN 200):  60 inches (1500 mm) with 3/4-inch (19-mm) rod. 
5. Spacing for 10-foot (3-m) lengths may be increased to 10 feet (3 m).  Spacing for fittings is 

limited to 60 inches (1500 mm). 
G. Install supports for vertical cast-iron soil piping every 15 feet (4.5 m). 
H. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod 

diameters: 
1. NPS 1-1/4 (DN 32):  72 inches (1800 mm) with 3/8-inch (10-mm) rod. 
2. NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  96 inches (2400 mm) with 3/8-inch (10-mm) rod. 
3. NPS 2-1/2 (DN 65):  108 inches (2700 mm) with 1/2-inch (13-mm) rod. 
4. NPS 3 and NPS 5 (DN 80 and DN 125):  10 feet (3 m) with 1/2-inch (13-mm) rod. 5. NPS 6 (DN 150):  10 feet (3 m) with 5/8-inch (16-mm) rod. 
6. NPS 8 (DN 200):  10 feet (3 m) with 3/4-inch (19-mm) rod. 

I. Install supports for vertical copper tubing every 10 feet (3 m). 
J. Install hangers for [PVC] piping with the following maximum horizontal spacing and minimum rod 

diameters: 
1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  48 inches (1200 mm) with 3/8-inch (10-mm) rod. 
2. NPS 3 (DN 80):  48 inches (1200 mm) with 1/2-inch (13-mm) rod. 
3. NPS 4 and NPS 5 (DN 100 and DN 125):  48 inches (1200 mm) with 5/8-inch (16-mm) rod. 
4. NPS 6 and NPS 8 (DN 150 and DN 200):  48 inches (1200 mm) with 3/4-inch (19-mm) rod. 

K. Install supports for vertical [PVC] piping every 48 inches (1200 mm). 
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L. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions. 

3.7 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. Install horizontal backwater valves [with cleanout cover flush with floor]  
6. Comply with requirements for [backwater valves] specified in Section 221319 "Sanitary Waste 

Piping Specialties." 7. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve if indicated and union 
for each connection.  Use flanges instead of unions for connections NPS 2-1/2 (DN 65) and larger. 

D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment. 
E. Make connections according to the following unless otherwise indicated: 

1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final connection 
to each piece of equipment. 2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at final 
connection to each piece of equipment. 

3.8 IDENTIFICATION 
A. Identify exposed sanitary waste and vent piping.  Comply with requirements for identification specified in 

Section 220553 "Identification for Plumbing Piping and Equipment." 

3.9 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. 
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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 (30 kPa).  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 (250 Pa).  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. 

3.10 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. 
D. Exposed [PVC] Piping:  Protect plumbing vents exposed to sunlight with two coats of water-based latex 

paint. 

3.11 PIPING SCHEDULE 
A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated. 
B. Aboveground, soil and waste piping [NPS 4 (DN 100) and smaller] shall be[ any of] the following: 

1.  [Solid-wall] PVC pipe, PVC socket fittings, and solvent-cemented joints. 
C. Aboveground, soil and waste piping [NPS 5 (DN 125) and larger]  shall be[ any of] the following: 

1.  [Solid-wall] PVC pipe, PVC socket fittings, and solvent-cemented joints. 
D. Aboveground, vent piping [NPS 4 (DN 100) and smaller]  shall be[ any of] the following: 

1.  [Solid-wall] PVC pipe, PVC socket fittings, and solvent-cemented joints. 
E. Aboveground, vent piping [NPS 5 (DN 125) and larger]  shall be[ any of] the following: 

1.  [Solid-wall] PVC pipe, PVC socket fittings, and solvent-cemented joints. 
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F. Underground, soil, waste, and vent piping [NPS 4 (DN 100) and smaller]  shall be[ any of] the following: 1.  [Solid wall] PVC pipe, PVC socket fittings, and solvent-cemented joints. 
G. Underground, soil and waste piping [NPS 5 (DN 125) and larger]  shall be[ any of] the following: 

1. [Solid-wall]  PVC pipe; PVC socket fittings; and solvent-cemented joints. 

END OF SECTION 221316 
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SECTION 230529 
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 3. Thermal-hanger shield inserts. 
4. Fastener systems. 
5. Equipment supports. 

1.2 PERFORMANCE REQUIREMENTS 
A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design 

criteria indicated. 
B. Structural Performance:  Hangers and supports for HVAC 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 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. 
3. Design seismic-restraint hangers and supports for piping and equipment [and obtain approval from 

authorities having jurisdiction]. 

1.3 ACTION SUBMITTALS 
A. Product Data:  For each type of product indicated. 
B. Shop Drawings:[  Signed and sealed by a qualified professional engineer.] Show fabrication and 

installation details and include calculations for the following; include Product Data for components: 
1. Trapeze pipe hangers. 
2. Equipment supports. 

C. Delegated-Design Submittal:  For trapeze hangers 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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1.4 INFORMATIONAL SUBMITTALS 
A. Welding certificates. 

1.5 QUALITY ASSURANCE 
A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to 

AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
B. 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 [stainless steel]  

B. Stainless-Steel Pipe Hangers and Supports: 
1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 2. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to support 

bearing surface of piping. 
3. Hanger Rods:  Continuous-thread rod, nuts, and washer made of [stainless steel]  

C. 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  [stainless 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 THERMAL-HANGER SHIELD INSERTS 
A. Insulation-Insert Material for Cold Piping: ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig (862-kPa)] minimum compressive strength and vapor barrier. 
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B. Insulation-Insert Material for Hot Piping:  ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig (862-kPa)] minimum compressive strength. 
C. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe. 
D. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 
E. Insert Length:  Extend 2 inches (50 mm) beyond sheet metal shield for piping operating below ambient 

air temperature. 

2.4 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. 

2.5 EQUIPMENT SUPPORTS 
A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-steel 

shapes. 

2.6 MISCELLANEOUS MATERIALS 
A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized. 
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 (34.5-MPa), 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. 
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C. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 
D. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 
inches (100 mm) 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. 
E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and 

other accessories. 
F. Equipment Support Installation:  Fabricate from welded-structural-steel shapes. 
G. 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. 
H. Install lateral bracing with pipe hangers and supports to prevent swaying. 
I. 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 (DN 65)] 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. 

J. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses from 
movement will not be transmitted to connected equipment. 

K. 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. 

L. 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 (DN 100) 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 (DN 100) and larger if pipe is installed on rollers. 
4. Shield Dimensions for Pipe:  Not less than the following: 
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a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90):  12 inches (305 mm) long and 0.048 inch (1.22 mm) thick. 
b. NPS 4 (DN 100):  12 inches (305 mm) long and 0.06 inch (1.52 mm) thick. 
c. NPS 5 and NPS 6 (DN 125 and DN 150):  18 inches (457 mm) long and 0.06 inch (1.52 

mm) thick. 
d. NPS 8 to NPS 14 (DN 200 to DN 350):  24 inches (610 mm) long and 0.075 inch (1.91 

mm) thick. e. NPS 16 to NPS 24 (DN 400 to DN 600):  24 inches (610 mm) long and 0.105 inch (2.67 
mm) thick. 

5. Pipes NPS 8 (DN 200) and Larger:  Include wood or reinforced calcium-silicate-insulation inserts 
of length at least as long as protective shield. 

6. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation. 

3.2 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. 

3.3 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. 

3.4 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 (40 mm)]  
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3.5 PAINTING 
A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after 

erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 
requirements for touching up field-painted surfaces. 
1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils (0.05 mm). 

B. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop 
paint on miscellaneous metal are specified in [Section 099113 "Exterior Painting"]  

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair 
paint to comply with ASTM A 780. 

3.6 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] [and] [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 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 (DN 15 to DN 750). 

2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of up to 1050 deg F (566 deg C), pipes 
NPS 4 to NPS 24 (DN 100 to DN 600), requiring up to 4 inches (100 mm) of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of pipes NPS 3/4 to NPS 36 (DN 20 to DN 900), requiring clamp flexibility and up to 4 inches (100 mm) 
of insulation. 

4. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated, stationary pipes 
NPS 1/2 to NPS 8 (DN 15 to DN 200). 

5. U-Bolts (MSS Type 24):  For support of heavy pipes NPS 1/2 to NPS 30 (DN 15 to DN 750). 6. Pipe Saddle Supports (MSS Type 36):  For support of pipes NPS 4 to NPS 36 (DN 100 to 
DN 900), with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate. 
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7. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes NPS 4 to NPS 36 (DN 100 to DN 900), with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, 
and with U-bolt to retain pipe. 

8. Single-Pipe Rolls (MSS Type 41):  For suspension of pipes NPS 1 to NPS 30 (DN 25 to DN 750), 
from two rods if longitudinal movement caused by expansion and contraction might occur. 

9. Complete Pipe Rolls (MSS Type 44):  For support of pipes NPS 2 to NPS 42 (DN 50 to DN 1050) 
if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is not necessary. 

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 

(DN 24 to DN 600). 2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers NPS 3/4 to 
NPS 24 (DN 20 to DN 600) 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 (150 mm) for heavy loads. 
2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F (49 to 232 deg C) 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. 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. 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 (340 kg). 
b. Medium (MSS Type 32):  1500 lb (680 kg). 
c. Heavy (MSS Type 33):  3000 lb (1360 kg). 

8. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 
9. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required. 

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. 
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O. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping system Sections, install the following types: 
1. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 1-1/4 

inches (32 mm). 
2. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41, roll hanger with springs. 
3. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit variability 

factor to 25 percent to allow expansion and contraction of piping system from base support. 
P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in 

piping system Sections. 
Q. Use [mechanical-expansion anchors] instead of building attachments where required in concrete 

construction. 

END OF SECTION 230529 
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SECTION 230553 
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 3. Pipe labels. 
4. Duct labels. 

1.2 ACTION SUBMITTAL 
A. Product Data:  For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 
A. Metal Labels for Equipment: 

1. Material and Thickness: [anodized aluminum, 0.032-inch (0.8-mm)] 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 (64 by 19 mm). 3. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 
inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and 
proportionately larger lettering for greater viewing distances.  Include secondary lettering two-
thirds to three-fourths the size of principal lettering. 

4. Fasteners:  Stainless-steel self-tapping screws 
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, [1/16 

inch (1.6 mm)] thick, and having predrilled holes for attachment hardware. 
2. Letter Color:  [Black 
3. Background Color:  [White] Maximum Temperature:  Able to withstand temperatures up to 160 

deg F (71 deg C). 4. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 
3/4 inch (64 by 19 mm). 

5. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 
inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), 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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6. Fasteners:  Stainless-steel [self-tapping screws]. 7. 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 (A4) 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 WARNING SIGNS AND LABELS 
A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, [1/16 inch (1.6 

mm)] thick, and having predrilled holes for attachment hardware. 
B. Letter Color:  [Black]  
C. Background Color:   [White]  
D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F (71 deg C). 
E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 

inch (64 by 19 mm). 
F. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), 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 [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. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to [partially cover 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 (38 mm) high. 
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2.4 DUCT LABELS 
A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, [1/16 inch (1.6 

mm) thick, and having predrilled holes for attachment hardware. 
B. Letter Color:  [Black]  
C. Background Color:   [White]  
D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F (71 deg C). 
E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch (64 by 19 mm). 
F. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 inches (600 

mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), 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 [self-tapping screws]. 
H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 
I. 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 (38 mm) high. 

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 [Section 099123 "Interior Painting"] Revise first 

paragraph below to suit Project. 
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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 (15 m)]  along each run.  Reduce intervals to [25 feet 

(7.6 m)] in areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 

C. Pipe Label Color Schedule: 
1. Refrigerant Piping: 

a. Background Color:  [Black]  
b. Letter Color [White]  

3.4 DUCT LABEL INSTALLATION 
A. Install [self-adhesive] duct labels with permanent adhesive on air ducts in the following color codes: 

1. [Blue]:  For cold-air supply ducts. 
2. [Yellow] :  For hot-air supply ducts. 
3. [Green] :  For exhaust-, outside-, relief-, return-, and mixed-air ducts. 
4. ASME A13.1 Colors and Designs:  For hazardous material exhaust. 

B. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of [50 feet 
(15 m)]  in each space where ducts are exposed or concealed by removable ceiling system. 

END OF SECTION 230553 
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SECTION 230593 
TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Balancing Air Systems: 
a. Constant-volume air systems. b. Variable-air-volume systems. 

2. Balancing Hydronic Piping Systems: 
a. Constant-flow hydronic systems. 
b. Variable-flow hydronic systems. 

1.2 DEFINITIONS 
A. AABC:  Associated Air Balance Council. 
B. NEBB:  National Environmental Balancing Bureau. 
C. TAB:  Testing, adjusting, and balancing. 
D. TABB:  Testing, Adjusting, and Balancing Bureau. 
E. TAB Specialist:  An entity engaged to perform TAB Work. 

1.3 INFORMATIONAL SUBMITTALS 
A. Strategies and Procedures Plan:  Within 90 days of Contractor's Notice to Proceed, submit TAB strategies 

and step-by-step procedures as specified in "Preparation" Article. 
B. Certified TAB reports. 

1.4 QUALITY ASSURANCE 
A. TAB Contractor Qualifications:  Engage a TAB entity certified by [TABB]. 

1. TAB Field Supervisor:  Employee of the TAB contractor and certified by [TABB]. 2. TAB Technician:  Employee of the TAB contractor and who is certified by [TABB] as a TAB 
technician.

B. Certify TAB field data reports and perform the following: 
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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 Commissioning Authority 
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." 

PART 2 - EXECUTION 

2.1 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 ceiling plenums and underfloor air plenums used for supply, return, or relief air to verify that 

they meet the leakage class of connected ducts as specified in [Section 233113 "Metal Ducts"] and are 
properly separated from adjacent areas.  Verify that penetrations in plenum walls are sealed and fire-
stopped if required. 

F. 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. 

G. Examine system and equipment installations and verify that field quality-control testing, cleaning, and 
adjusting specified in individual Sections have been performed. 

H. Examine test reports specified in individual system and equipment Sections. 
I. 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. 
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J. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible and their controls are connected and functioning. 
K. Examine strainers.  Verify that startup screens are replaced by permanent screens with indicated 

perforations. 
L. Examine three-way valves for proper installation for their intended function of diverting or mixing fluid 

flows. 
M. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 
N. Examine system pumps to ensure absence of entrained air in the suction piping. 
O. Examine operating safety interlocks and controls on HVAC equipment. 
P. 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. 

2.2 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. 

2.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 
A. Perform testing and balancing procedures on each system according to the procedures contained in 

[AABC's "National Standards for Total System Balance"] and in this Section. 
1. Comply with requirements in ASHRAE 62.1, 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. Install and join new insulation that matches removed materials.  Restore insulation, coverings, 

vapor barrier, and finish according to Section 230713 "Duct Insulation," Section 230716 "HVAC 
Equipment Insulation," Section 230719 "HVAC Piping 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. 
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D. Take and report testing and balancing measurements in [inch-pound (IP)] units. 

2.4 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 Section 233113 "Metal Ducts." 

2.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 
A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer. 

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. 
3. Measure static pressure across each component that makes up an air-handling unit, rooftop unit, 

and other air-handling and -treating equipment. 
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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 [Commissioning Authority] for adjustment of fan speed higher or lower than indicated speed.  Comply with requirements in 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. 

2.6 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-Independent, Variable-Air-Volume Systems:  After the fan systems have been adjusted, adjust 
the variable-air-volume systems as follows: 
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1. Set outdoor-air dampers at minimum, and set return- and exhaust-air dampers at a position that simulates full-cooling load. 
2. Select the terminal unit that is most critical to the supply-fan airflow and static pressure.  Measure 

static pressure.  Adjust system static pressure so the entering static pressure for the critical 
terminal unit is not less than the sum of the terminal-unit manufacturer's recommended minimum 
inlet static pressure plus the static pressure needed to overcome terminal-unit discharge system 
losses.3. Measure total system airflow.  Adjust to within indicated airflow. 

4. Set terminal units at maximum airflow and adjust controller or regulator to deliver the designed 
maximum airflow.  Use terminal-unit manufacturer's written instructions to make this adjustment.  
When total airflow is correct, balance the air outlets downstream from terminal units the same as 
described for constant-volume air systems. 5. 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 outlets 

balanced for maximum airflow. 
6. Re-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. 

7. Measure static pressure at the most critical terminal unit and adjust the static-pressure controller at 
the main supply-air sensing station to ensure that adequate static pressure is maintained at the most 
critical unit. 8. Record final fan-performance data. 

C. 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. 
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D. Pressure-Dependent, Variable-Air-Volume Systems with Diversity:  After the fan systems have been adjusted, adjust the variable-air-volume systems as follows: 
1. Set system at maximum indicated airflow by setting the required number of terminal units at 

minimum airflow.  Select the reduced-airflow terminal units so they are distributed evenly among 
the branch ducts. 

2. Adjust supply fan to maximum indicated airflow with the variable-airflow controller set at 
maximum airflow. 3. Set terminal units at full-airflow condition. 

4. Adjust terminal units starting at the supply-fan end of the system and continuing progressively to 
the end of the system.  Adjust inlet dampers of each terminal unit to indicated airflow.  When total 
airflow is correct, balance the air outlets downstream from terminal units the same as described for 
constant-volume air systems. 5. Adjust terminal units for minimum airflow. 

6. Measure static pressure at the sensor. 
7. Measure the return airflow to the fan while operating at maximum return airflow and minimum 

outdoor airflow.  Adjust the fan and balance the return-air ducts and inlets the same as described 
for constant-volume air systems. 

2.7 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS 
A. Prepare test reports with pertinent design data, and number in sequence starting at pump to end of system.  

Check the sum of branch-circuit flows against the approved pump flow rate.  Correct variations that 
exceed plus or minus 5 percent. 

B. Prepare schematic diagrams of systems' "as-built" piping layouts. 
C. Prepare hydronic systems for testing and balancing according to the following, in addition to the general 

preparation procedures specified above: 
1. Open all manual valves for maximum flow. 
2. Check liquid level in expansion tank. 
3. Check makeup water-station pressure gage for adequate pressure for highest vent. 
4. Check flow-control valves for specified sequence of operation, and set at indicated flow. 
5. Set differential-pressure control valves at the specified differential pressure.  Do not set at fully 

closed position when pump is positive-displacement type unless several terminal valves are kept open. 
6. Set system controls so automatic valves are wide open to heat exchangers. 
7. Check pump-motor load.  If motor is overloaded, throttle main flow-balancing device so motor 

nameplate rating is not exceeded. 
8. Check air vents for a forceful liquid flow exiting from vents when manually operated. 

2.8 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS 
A. Measure water flow at pumps.  Use the following procedures except for positive-displacement pumps: 

1. Verify impeller size by operating the pump with the discharge valve closed.  Read pressure 
differential across the pump.  Convert pressure to head and correct for differences in gage heights.  
Note the point on manufacturer's pump curve at zero flow and verify that the pump has the 
intended impeller size. 
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a. If impeller sizes must be adjusted to achieve pump performance, obtain approval from [Commissioning Authority] and comply with requirements in Section 232123 "Hydronic 
Pumps." 

2. Check system resistance.  With all valves open, read pressure differential across the pump and 
mark pump manufacturer's head-capacity curve.  Adjust pump discharge valve until indicated 
water flow is achieved. 
a. Monitor motor performance during procedures and do not operate motors in overload conditions. 

3. Verify pump-motor brake horsepower.  Calculate the intended brake horsepower for the system 
based on pump manufacturer's performance data.  Compare calculated brake horsepower with 
nameplate data on the pump motor.  Report conditions where actual amperage exceeds motor 
nameplate amperage. 4. Report flow rates that are not within plus or minus 10 percent of design. 

B. Measure flow at all automatic flow control valves to verify that valves are functioning as designed. 
C. Measure flow at all pressure-independent characterized control valves, with valves in fully open position, 

to verify that valves are functioning as designed. 
D. Set calibrated balancing valves, if installed, at calculated presettings. 
E. Measure flow at all stations and adjust, where necessary, to obtain first balance. 

1. System components that have Cv rating or an accurately cataloged flow-pressure-drop relationship 
may be used as a flow-indicating device. 

F. Measure flow at main balancing station and set main balancing device to achieve flow that is 5 percent 
greater than indicated flow. 

G. Adjust balancing stations to within specified tolerances of indicated flow rate as follows: 
1. Determine the balancing station with the highest percentage over indicated flow. 2. Adjust each station in turn, beginning with the station with the highest percentage over indicated 

flow and proceeding to the station with the lowest percentage over indicated flow. 
3. Record settings and mark balancing devices. 

H. Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, pump heads, 
and systems' pressures and temperatures including outdoor-air temperature. 

I. Measure the differential-pressure-control-valve settings existing at the conclusion of balancing. 
J. Check settings and operation of each safety valve.  Record settings. 

2.9 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS 
A. Balance systems with automatic two- and three-way control valves by setting systems at maximum flow 

through heat-exchange terminals and proceed as specified above for hydronic systems. 
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2.10 PROCEDURES FOR MOTORS 
A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data: 

1. Manufacturer's name, model number, and serial number. 
2. Motor horsepower rating. 
3. Motor rpm. 
4. Efficiency rating. 
5. Nameplate and measured voltage, each phase. 6. Nameplate and measured amperage, each phase. 
7. Starter thermal-protection-element rating. 

B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from 
minimum to maximum.  Test the manual bypass of the controller to prove proper operation.  Record 
observations including name of controller manufacturer, model number, serial number, and nameplate data. 

2.11 PROCEDURES FOR CHILLERS 
A. Balance water flow through each evaporator[ and condenser] to within specified tolerances of indicated 

flow with all pumps operating.  With only one chiller operating in a multiple chiller installation, do not 
exceed the flow for the maximum tube velocity recommended by the chiller manufacturer.  Measure and 
record the following data with each chiller operating at design conditions: 
1. Evaporator-water entering and leaving temperatures, pressure drop, and water flow. 
2. For water-cooled chillers, condenser-water entering and leaving temperatures, pressure drop, and 

water flow. 
3. Evaporator and condenser refrigerant temperatures and pressures, using instruments furnished by 

chiller manufacturer. 
4. Power factor if factory-installed instrumentation is furnished for measuring kilowatts. 5. Kilowatt input if factory-installed instrumentation is furnished for measuring kilowatts. 
6. Capacity:  Calculate in tons of cooling. 
7. For air-cooled chillers, verify condenser-fan rotation and record fan and motor data including 

number of fans and entering- and leaving-air temperatures. 

2.12 PROCEDURES FOR COOLING TOWERS 
A. Shut off makeup water for the duration of the test, and verify that makeup and blowdown systems are fully operational after tests and before leaving the equipment.  Perform the following tests and record the 

results: 
1. Measure condenser-water flow to each cell of the cooling tower. 
2. Measure entering- and leaving-water temperatures. 
3. Measure wet- and dry-bulb temperatures of entering air. 4. Measure wet- and dry-bulb temperatures of leaving air. 
5. Measure condenser-water flow rate recirculating through the cooling tower. 
6. Measure cooling-tower spray pump discharge pressure. 
7. Adjust water level and feed rate of makeup water system. 
8. Measure flow through bypass. 
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2.13 PROCEDURES FOR CONDENSING UNITS 
A. Verify proper rotation of fans. 
B. Measure entering- and leaving-air temperatures. 
C. Record compressor data. 

2.14 PROCEDURES FOR BOILERS 
A. Hydronic Boilers:  Measure and record entering- and leaving-water temperatures and water flow. 
B. Steam Boilers:  Measure and record entering-water temperature and flow and leaving-steam pressure, temperature, and flow. 

2.15 PROCEDURES FOR HEAT-TRANSFER COILS 
A. Measure, adjust, and record the following data for each water coil: 

1. Entering- and leaving-water temperature. 
2. Water flow rate. 3. Water pressure drop. 
4. Dry-bulb temperature of entering and leaving air. 
5. Wet-bulb temperature of entering and leaving air for cooling coils. 
6. Airflow. 
7. Air pressure drop. 

B. Measure, adjust, and record the following data for each electric heating coil: 
1. Nameplate data. 
2. Airflow. 
3. Entering- and leaving-air temperature at full load. 
4. Voltage and amperage input of each phase at full load and at each incremental stage. 
5. Calculated kilowatt at full load. 
6. Fuse or circuit-breaker rating for overload protection. 

C. Measure, adjust, and record the following data for each steam coil: 
1. Dry-bulb temperature of entering and leaving air. 
2. Airflow. 
3. Air pressure drop. 
4. Inlet steam pressure. 

D. Measure, adjust, and record the following data for each refrigerant coil: 
1. Dry-bulb temperature of entering and leaving air. 
2. Wet-bulb temperature of entering and leaving air. 
3. Airflow. 
4. Air pressure drop. 
5. Refrigerant suction pressure and temperature. 
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2.16 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS 
A. Perform a preconstruction inspection of existing equipment that is to remain and be reused. 

1. Measure and record the operating speed, airflow, and static pressure of each fan. 
2. Measure motor voltage and amperage.  Compare the values to motor nameplate information. 
3. Check the refrigerant charge. 
4. Check the condition of filters. 
5. Check the condition of coils. 6. Check the operation of the drain pan and condensate-drain trap. 
7. Check bearings and other lubricated parts for proper lubrication. 
8. Report on the operating condition of the equipment and the results of the measurements taken.  

Report deficiencies. 
B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain and be reused to verify that existing equipment has been cleaned and refurbished.  Verify the following: 

1. New filters are installed. 
2. Coils are clean and fins combed. 
3. Drain pans are clean. 
4. Fans are clean. 
5. Bearings and other parts are properly lubricated.6. Deficiencies noted in the preconstruction report are corrected. 

C. Perform testing and balancing of existing systems to the extent that existing systems are affected by the 
renovation work. 
1. Compare the indicated airflow of the renovated work to the measured fan airflows, and determine 

the new fan speed and the face velocity of filters and coils. 
2. Verify that the indicated airflows of the renovated work result in filter and coil face velocities and fan speeds that are within the acceptable limits defined by equipment manufacturer. 
3. If calculations increase or decrease the air flow rates and water flow rates by more than 5 percent, 

make equipment adjustments to achieve the calculated rates.  If increase or decrease is 5 percent or 
less, equipment adjustments are not required. 

4. Balance each air outlet. 

2.17 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. Heating-Water Flow Rate:  [Plus or minus 10 percent] 
4. Cooling-Water Flow Rate:  [Plus or minus 10 percent] 

2.18 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 monthly 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. 

2.19 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. 
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. 
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h. Other system operating conditions that affect performance. 
D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present each 

system with single-line diagram and include the following: 
1. Quantities of outdoor, supply, return, and exhaust airflows. 
2. Water and steam flow rates. 
3. Duct, outlet, and inlet sizes. 
4. Pipe and valve sizes and locations. 5. Terminal units. 
6. Balancing stations. 
7. Position of balancing devices. 

2.20 ADDITIONAL TESTS 
A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are being maintained throughout and to correct unusual conditions. 
B. Seasonal Periods:  If initial TAB procedures were not performed during near-peak summer and winter 

conditions, perform additional TAB during near-peak summer and winter conditions. 

END OF SECTION 230593 
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SECTION 230713 
DUCT INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section includes insulating the following duct services: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, exposed supply and outdoor air. 3. Indoor, concealed return located in unconditioned space. 
4. Indoor, exposed return located in unconditioned space. 
5. Indoor, concealed, Type I, commercial, kitchen hood exhaust. 
6. Indoor, exposed, Type I, commercial, kitchen hood exhaust. 
7. Indoor, concealed oven and ware wash exhaust. 8. Indoor, exposed oven and ware wash exhaust. 
9. Indoor, concealed exhaust between isolation damper and penetration of building exterior. 
10. Indoor, exposed exhaust between isolation damper and penetration of building exterior. 
11. Outdoor, concealed supply and return. 
12. Outdoor, exposed supply and return. 

B. Related Sections: 1. Section 233113 "Metal Ducts" for duct liners. 
C. 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, dampers, specialties and flanges for each type of 
insulation. 3. Detail application of field-applied jackets. 

4. Detail application at linkages of control devices. 

1.2 INFORMATIONAL SUBMITTALS 
A. Field quality-control reports. 

1.3 QUALITY ASSURANCE 
A. 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. 

Bid 12139-983City of Fort Lauderdale

5/10/2018 5:38 AM p. 759

CAM 18-0815 
Exhibit 3 

Page 259 of 500



City of Fort Lauderdale  Section 0
Fire Station # 8 210513 - 2230713 - 2

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 
A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum Insulation 

Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" articles for where 
insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 
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. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process. 
F. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 553, Type II and ASTM C 1290, [Type III with factory-applied FSP jacket].  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. 

G. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with 
ASTM C 612, Type IA or Type IB.  For duct and plenum applications, provide insulation [with factory-
applied FSK jacket].  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.; Commercial Board. 
b. Fibrex Insulations Inc.; FBX. 
c. Johns Manville; 800 Series Spin-Glas. 
d. Knauf Insulation; Insulation Board. 
e. Manson Insulation Inc.; AK Board. f. Owens Corning; Fiberglas 700 Series. 

2.2 FIRE-RATED INSULATION SYSTEMS 
A. Fire-Rated Blanket:  High-temperature, flexible, blanket insulation with FSK jacket that is tested and 

certified to provide a [1] [2]-hour fire rating by an NRTL acceptable to authorities having jurisdiction. 
1. Products:  Subject to compliance with requirements, provide the following  

a. CertainTeed Corp.; FlameChek. 
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b. Johns Manville; Firetemp Wrap. c. Nelson Fire Stop Products; Nelson FSB Flameshield Blanket. 
d. Thermal Ceramics; FireMaster Duct Wrap. e. 3M; Fire Barrier Wrap Products. 
f. Unifrax Corporation; FyreWrap. 

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. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

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-127. b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-

03/11-70. 
d. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 80 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. 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-

50. 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." 
D. 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. 
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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). 
B. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below ambient services. 

1. Products:  Subject to compliance with requirements,  [provide one of the following]  
a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-

03/11-90. 
b. Vimasco Corporation; 749. 

2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm (0.009 metric perm) at 
43-mil (1.09-mm) dry film thickness. 3. Service Temperature Range:  Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C). 

4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight. 
5. Color:  White. 

C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above 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-10. 
b. Eagle Bridges - Marathon Industries; 550. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 46-

50. 
d. Mon-Eco Industries, Inc.; 55-50. 
e. Vimasco Corporation; WC-1/WC-5. 

2. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms (1.2 metric perms) at 0.0625-inch (1.6-mm) 
dry film thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C). 
4. Solids Content:  60 percent by volume and 66 percent by weight. 
5. Color:  White. 

2.5 SEALANTS 
A. FSK and Metal Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements,  [provide one of the following]  
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a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-76. 
b. Eagle Bridges - Marathon Industries; 405. c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 95-

44. 
d. Mon-Eco Industries, Inc.; 44-05. 

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 (Minus 40 to plus 121 deg C). 
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). 7. Sealants 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. ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants: 
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-76. 
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 (Minus 40 to plus 121 deg C). 
5. Color:  White. 
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
7. Sealants 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." 

2.6 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. 

4. FSP Jacket:  Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing; complying 
with ASTM C 1136, Type II. 

5. Vinyl Jacket:  White vinyl with a permeance of 1.3 perms (0.86 metric perm) when tested 
according to ASTM E 96/E 96M, Procedure A, and complying with NFPA 90A and NFPA 90B. 
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2.7 FIELD-APPLIED FABRIC-REINFORCING MESH 
A. Woven Polyester Fabric:  Approximately 1 oz./sq. yd. (34 g/sq. m) with a thread count of 10 strands by 

10 strands/sq. in. (4 strands by 4 strands/sq. mm), in a Leno weave, for ducts. 
1. Products:  Subject to compliance with requirements,  [provide one of the following]  

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 
Mast-A-Fab. 

b. Vimasco Corporation; Elastafab 894. 

2.8 FIELD-APPLIED JACKETS 
A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 
B. FSK Jacket:  Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing. 
C. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.  Thickness is indicated in 

field-applied jacket schedules. 
1. Products:  Subject to compliance with requirements,  [provide one of the following]  

a. Johns Manville; Zeston. 
b. P.I.C. Plastics, Inc.; FG Series. 
c. Proto Corporation; LoSmoke. d. Speedline Corporation; SmokeSafe. 

2. Adhesive:  As recommended by jacket material manufacturer. 
3. Color:  [White]  

D. Aluminum Jacket:  Comply with ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005, 
Temper H-14. 
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; 
Metal Jacketing Systems. 

b. ITW Insulation Systems; Aluminum and Stainless Steel Jacketing. 
c. RPR Products, Inc.; Insul-Mate. 

2. [Factory cut and rolled to size]. 
3. Finish and thickness are indicated in field-applied jacket schedules. 4. Moisture Barrier for Indoor Applications:  [2.5-mil- (0.063-mm-) thick polysurlyn]. 
5. Moisture Barrier for Outdoor Applications:   [2.5-mil- (0.063-mm-) thick polysurlyn]. 

E. Self-Adhesive Outdoor Jacket:  60-mil- (1.5-mm-) thick, laminated vapor barrier and waterproofing 
membrane for installation over insulation located aboveground outdoors; consisting of a rubberized 
bituminous resin on a crosslaminated polyethylene film covered with [white] [stucco-embossed] aluminum-foil facing. 
1. Products:  Subject to compliance with requirements,  [provide one of the following]  
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a. Polyguard Products, Inc.; Alumaguard 60. 

2.9 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 (75 mm). 
3. Thickness:  11.5 mils (0.29 mm). 4. Adhesion:  90 ounces force/inch (1.0 N/mm) in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch (7.2 N/mm) 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; 491 AWF FSK. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 
c. Compac Corporation; 110 and 111. 
d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ. 

2. Width:  3 inches (75 mm). 3. Thickness:  6.5 mils (0.16 mm). 
4. Adhesion:  90 ounces force/inch (1.0 N/mm) in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch (7.2 N/mm) in width. 
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications. 
1. Products:  Subject to compliance with requirements,  [provide one of the following]  

a. ABI, Ideal Tape Division; 370 White PVC tape. 
b. Compac Corporation; 130. 
c. Venture Tape; 1506 CW NS. 

2. Width:  2 inches (50 mm). 
3. Thickness:  6 mils (0.15 mm). 
4. Adhesion:  64 ounces force/inch (0.7 N/mm) in width. 
5. Elongation:  500 percent. 
6. Tensile Strength:  18 lbf/inch (3.3 N/mm) in width. 
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D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 
1. Products:  Subject to compliance with requirements,  [provide one of the following]  

a. ABI, Ideal Tape Division; 488 AWF. b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800. 
c. Compac Corporation; 120. 
d. Venture Tape; 3520 CW. 

2. Width:  2 inches (50 mm). 3. Thickness:  3.7 mils (0.093 mm). 
4. Adhesion:  100 ounces force/inch (1.1 N/mm) in width. 
5. Elongation:  5 percent. 
6. Tensile Strength:  34 lbf/inch (6.2 N/mm) in width. 

2.10 SECUREMENTS
A. Aluminum Bands:  ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005; Temper H-14, 

0.020 inch (0.51 mm) thick, [1/2 inch (13 mm)] [3/4 inch (19 mm)] wide with wing seal 
1. Products:  Subject to compliance with requirements, [provide the following  

a. ITW Insulation Systems; Gerrard Strapping and Seals. 
b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs. 

B. Insulation Pins and Hangers: 
1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate welded to projecting 

spindle that is capable of holding insulation, of thickness indicated, securely in position indicated 
when self-locking washer is in place.  Comply with the following requirements: 
a. Products:  Subject to compliance with requirements, [provide one of the following]  

1) AGM Industries, Inc.; Tactoo Perforated Base Insul-Hangers. 
2) GEMCO; Perforated Base. 3) Midwest Fasteners, Inc.; Spindle. 

b. Baseplate:  Perforated, galvanized carbon-steel sheet, 0.030 inch (0.76 mm) thick by 2 
inches (50 mm) square. 

c. Spindle:   [Stainless steel], fully annealed, 0.106-inch- (2.6-mm-) diameter shank, length to 
suit depth of insulation indicated. 

d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated capability to bond insulation hanger securely to substrates indicated without damaging insulation, 
hangers, and substrates. 

2. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate fastened to 
projecting spindle that is capable of holding insulation, of thickness indicated, securely in position 
indicated when self-locking washer is in place.  Comply with the following requirements: 
a. Products:  Subject to compliance with requirements, [provide one of the following]  

1) GEMCO; Nylon Hangers. 
2) Midwest Fasteners, Inc.; Nylon Insulation Hangers. 
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b. Baseplate:  Perforated, nylon sheet, 0.030 inch (0.76 mm) thick by 1-1/2 inches (38 mm) in diameter. 
c. Spindle:  Nylon, 0.106-inch- (2.6-mm-) diameter shank, length to suit depth of insulation 

indicated, up to 2-1/2 inches (63 mm). 
d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated capability 

to bond insulation hanger securely to substrates indicated without damaging insulation, 
hangers, and substrates. 

3. Self-Sticking-Base Insulation Hangers:  Baseplate welded to projecting spindle that is capable of 
holding insulation, of thickness indicated, securely in position indicated when self-locking washer 
is in place.  Comply with the following requirements: 
a. Products:  Subject to compliance with requirement [provide one of the following]  

1) AGM Industries, Inc.; Tactoo Self-Adhering Insul-Hangers. 2) GEMCO; Peel & Press. 
3) Midwest Fasteners, Inc.; Self Stick. 

b. Baseplate:  Galvanized carbon-steel sheet, 0.030 inch (0.76 mm) thick by 2 inches (50 mm) 
square.

c. Spindle:   [Stainless steel], fully annealed, 0.106-inch- (2.6-mm-) diameter shank, length to 
suit depth of insulation indicated. d. Adhesive-backed base with a peel-off protective cover. 

4. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- (0.41-mm-) thick,  
[stainless-steel] sheet, with beveled edge sized as required to hold insulation securely in place but 
not less than 1-1/2 inches (38 mm) in diameter. 
a. Products:  Subject to compliance with requirements, [provide one of the following]  

1) AGM Industries, Inc.; RC-150. 2) GEMCO; R-150. 
3) Midwest Fasteners, Inc.; WA-150. 
4) Nelson Stud Welding; Speed Clips. 

b. Protect ends with capped self-locking washers incorporating a spring steel insert to ensure 
permanent retention of cap in exposed locations. 

5. Nonmetal Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- (0.41-mm-) thick nylon sheet, with beveled edge sized as required to hold insulation securely in place 
but not less than 1-1/2 inches (38 mm) in diameter. 
a. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  

1) GEMCO. 2) Midwest Fasteners, Inc. 
C. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stainless steel or 

Monel. 
D. Wire:   [0.062-inch (1.6-mm) soft-annealed, stainless steel]  

1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the 
following]  
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a. C & F Wire. b. Or equal 

2.11 CORNER ANGLES 
A. PVC Corner Angles:  [30 mils (0.8 mm)]  thick, minimum 1 by 1 inch (25 by 25 mm), PVC according to 

ASTM D 1784, Class 16354-C.  White or color-coded to match adjacent surface. 
B. Aluminum Corner Angles:  [0.040 inch (1.0 mm)]  thick, minimum 1 by 1 inch (25 by 25 mm), aluminum 

according to ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005; Temper H-14. 

PART 3 - EXECUTION 

3.1 PREPARATION 
A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely 

affect insulation application. 

3.2 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. 
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. 
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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- (75-mm-) wide strips, of same material as insulation 

jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 
4 inches (100 mm) o.c. 3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm).  Clean and dry surface to receive 
self-sealing lap.  Staple laps with outward clinching staples along edge at [2 inches (50 mm)]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. 
N. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 4 inches (100 mm) beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints. 

3.3 PENETRATIONS 
A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal 

with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal joint with joint sealant. 
3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) below top of 

roof flashing. 
4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously 
through wall penetrations. 
1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal 

with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for 
outdoor applications tightly joined to indoor insulation ends.  Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches (50 mm). 
4. Seal jacket to wall flashing with flashing sealant. 

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install 
insulation continuously through walls and partitions. 
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D. 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 (50 mm). 
1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping and fire-

resistive joint sealers. 
E. 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 (50 mm). 

2. Seal penetrations through fire-rated assemblies.  Comply with requirements in Section 078413 
"Penetration Firestopping." 

3.4 INSTALLATION OF MINERAL-FIBER INSULATION 
A. Blanket 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 duct sides with dimensions 18 inches (450 mm) and smaller, place pins along 

longitudinal centerline of duct.  Space 3 inches (75 mm) maximum from insulation end 
joints, and 16 inches (400 mm) o.c. 

b. On duct sides with dimensions larger than 18 inches (450 mm), place pins 16 inches (400 
mm) o.c. each way, and 3 inches (75 mm) maximum from insulation joints.  Install 
additional pins to hold insulation tightly against surface at cross bracing. c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 

d. Do not overcompress insulation during installation. 
e. Impale insulation over pins and attach speed washers. 
f. 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. 
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 (50 mm) from one edge and one end of insulation segment.  Secure laps to 
adjacent insulation section with 1/2-inch (13-mm) outward-clinching staples, 1 inch (25 mm) 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 (10 deg C) at 18-

foot (5.5-m) 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 (75 mm). 

5. Overlap unfaced blankets a minimum of 2 inches (50 mm) on longitudinal seams and end joints.  
At end joints, secure with steel bands spaced a maximum of 18 inches (450 mm) o.c. 
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6. 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. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch- 
(150-mm-) wide strips of same material used to insulate duct.  Secure on alternating sides of 
stiffener, hanger, and flange with pins spaced 6 inches (150 mm) 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 duct sides with dimensions 18 inches (450 mm) and smaller, place pins along 

longitudinal centerline of duct.  Space 3 inches (75 mm) maximum from insulation end 
joints, and 16 inches (400 mm) o.c. 

b. On duct sides with dimensions larger than 18 inches (450 mm), space pins 16 inches (400 
mm) o.c. each way, and 3 inches (75 mm) maximum from insulation joints.  Install 
additional pins to hold insulation tightly against surface at cross bracing. c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 

d. Do not overcompress insulation during installation. 
e. 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. 
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 (50 mm) from one edge and one end of insulation segment.  Secure laps to 
adjacent insulation section with 1/2-inch (13-mm) outward-clinching staples, 1 inch (25 mm) 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 (10 deg C) at 18-foot (5.5-m) 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 (75 mm). 

5. 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 inside radius of 
elbows.  Install insulation on round and flat-oval duct elbows with individually mitered gores cut 
to fit the elbow. 

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch- 
(150-mm-) wide strips of same material used to insulate duct.  Secure on alternating sides of 
stiffener, hanger, and flange with pins spaced 6 inches (150 mm) o.c. 

3.5 FIELD-APPLIED JACKET INSTALLATION 
A. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
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3. Secure jacket to insulation with manufacturer's recommended adhesive. 4. Install jacket with 1-1/2-inch (38-mm) laps at longitudinal seams and 3-inch- (75-mm-) wide joint 
strips at end joints. 

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-
barrier mastic. 

B. Where PVC jackets are indicated, install with 1-inch (25-mm) overlap at longitudinal seams and end 
joints; for horizontal applications, install with longitudinal seams along top and bottom of tanks and vessels.  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. 
C. Where metal jackets are indicated, install with 2-inch (50-mm) 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 (300 mm) 
o.c. and at end joints. 

3.6 FIRE-RATED INSULATION SYSTEM INSTALLATION 
A. Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and supports to 

maintain a continuous fire rating. 
B. Insulate duct access panels and doors to achieve same fire rating as duct. 
C. Install firestopping at penetrations through fire-rated assemblies.  Fire-stop systems are specified in 

Section 078413 "Penetration Firestopping." 

3.7 FINISHES 
A. Insulation with ASJ or Other Paintable Jacket Material:  Paint jacket with paint system identified below 

and as specified in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting." 
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. Perform tests and inspections. 
B. 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(s) for each duct system defined in the "Duct Insulation Schedule, General" Article. 
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C. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements. 

3.9 DUCT INSULATION SCHEDULE, GENERAL 
A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, exposed supply and outdoor air. 
3. Indoor, concealed return located in unconditioned space. 4. Indoor, exposed return located in unconditioned space. 
5. Indoor, concealed, Type I, commercial, kitchen hood exhaust. 
6. Indoor, exposed, Type I, commercial, kitchen hood exhaust. 
7. Indoor, concealed oven and warewash exhaust. 
8. Indoor, exposed oven and warewash exhaust. 9. Indoor, concealed exhaust between isolation damper and penetration of building exterior. 
10. Indoor, exposed exhaust between isolation damper and penetration of building exterior. 
11. Outdoor, concealed supply and return. 
12. Outdoor, exposed supply and return. 

B. Items Not Insulated: 
1. Fibrous-glass ducts. 2. Metal ducts with duct liner of sufficient thickness to comply with energy code and 

ASHRAE/IESNA 90.1. 
3. Factory-insulated flexible ducts. 
4. Factory-insulated plenums and casings. 
5. Flexible connectors. 
6. Vibration-control devices. 7. Factory-insulated access panels and doors. 

3.10 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 
A. Concealed, Supply-Air Duct and Plenum Insulation:  Mineral-fiber  [board],  [1-1/2 inches (38 mm)] 

thick and  [1.5-lb/cu. ft. (24-kg/cu. m)] nominal density. 
B. Concealed, Return-Air Duct and Plenum Insulation:  Mineral-fiber [board],  [1-1/2 inches (38 mm)] thick 

and  [1.5-lb/cu. ft. (24-kg/cu. m)] nominal density. 
C. Concealed, Outdoor-Air Duct and Plenum Insulation:  Mineral-fiber  [board],  [1-1/2 inches (38 mm)] 

thick and [1.5-lb/cu. ft. (24-kg/cu. m)] nominal density. 
D. Concealed, Exhaust-Air Duct and Plenum Insulation:  Mineral-fiber  [board],  [1-1/2 inches (38 mm)] 

thick and  [1.5-lb/cu. ft. (24-kg/cu. nominal density. 
E. Concealed, Type I, Commercial, Kitchen Hood Exhaust Duct and Plenum Insulation:  Fire-rated  [board]; thickness as required to achieve 2-hour fire rating. 
F. Exposed, Supply-Air Duct and Plenum Insulation:  Mineral-fiber [board],  [1-1/2 inches (38 mm thick 

and 1.5-lb/cu. ft. (24-kg/cu. m)] nominal density. 
G. Exposed, Return-Air Duct and Plenum Insulation:  Mineral-fiber  [board],  [1-1/2 inches (38 mm)] thick 

and  [1.5-lb/cu. ft. (24-kg/cu. m)] nominal density. 
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H. Exposed, Outdoor-Air Duct and Plenum Insulation:  Mineral-fiber [board],  [1-1/2 inches (38 mm)] thick and [1.5-lb/cu. ft. (24-kg/cu. m)] nominal density. 
I. Exposed, Exhaust-Air Duct and Plenum Insulation:  Mineral-fiber  [board],  [1-1/2 inches (38 mm)] thick 

and  [1.5-lb/cu. ft. (24-kg/cu. m)] nominal density. 
J. Exposed, Type I, Commercial, Kitchen Hood Exhaust Duct and Plenum Insulation:  Fire-rated [board]; 

thickness as required to achieve 2-hour fire rating. 

3.11 ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE 
A. Insulation materials and thicknesses are identified below.  If more than one material is listed for a duct 

system, selection from materials listed is Contractor's option. 
B. Concealed, Supply-Air Duct and Plenum Insulation:  Mineral-fiber  [board],  [1-1/2 inches (38 mm)] 

thick and  [1.5-lb/cu. ft. (24-kg/cu. m)] fominal density. 
C. Concealed, Return-Air Duct and Plenum Insulation:  Mineral-fiber [board],  [1-1/2 inches (38 mm)] thick and [1.5-lb/cu. ft. (24-kg/cu. m)] density. 
D. Concealed, Outdoor-Air Duct and Plenum Insulation:  Mineral-fiber [board],  [1-1/2 inches (38 mm)] 

thick and [1.5-lb/cu. ft. (24-kg/cu. m)] nominal density. 
E. Exposed, Supply-Air Duct and Plenum Insulation:  Mineral-fiber [board],  [1-1/2 inches (38 mm)] thick 

and [1.5-lb/cu. ft. (24-kg/cu. m)] nominal density. 
F. Exposed, Return-Air Duct and Plenum Insulation:  Mineral-fiber [board],  [1-1/2 inches (38 mm)] thick and [1.5-lb/cu. ft. (24-kg/cu. m)] nominal density. 

3.12 INDOOR, FIELD-APPLIED JACKET SCHEDULE 
A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied 

jacket over the factory-applied jacket. 
B. If more than one material is listed, selection from materials listed is Contractor's option. 
C. Ducts and Plenums, Concealed: 1.  [PVC, Color-Coded by System]: [30 mils (0.8 mm)] thick. 
D. Ducts and Plenums, Exposed: 

1. Aluminum, [Smooth]  [0.024 inch (0.61 mm)]  

3.13 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 
A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied 

jacket over the factory-applied jacket. 
B. If more than one material is listed, selection from materials listed is Contractor's option. 
C. Ducts and Plenums, Concealed: 

1. [PVC, Color-Coded by System]: [30 mils (0.8 mm)] thick. 

Bid 12139-983City of Fort Lauderdale

5/10/2018 5:38 AM p. 774

CAM 18-0815 
Exhibit 3 

Page 274 of 500



City of Fort Lauderdale  Section 01
Fire Station # 8 210513 - 17230713 - 17

D. Ducts and Plenums, Exposed, up to 48 Inches (1200 mm) in Diameter or with Flat Surfaces up to 72 Inches (1800 mm): 
1. Aluminum, [Smooth]  [0.024 inch (0.61 mm)]  

E. Ducts and Plenums, Exposed, Larger Than 48 Inches (1200 mm) in Diameter or with Flat Surfaces 
Larger Than 72 Inches (1800 mm): 
1. [Painted ]Aluminum, [Smooth] with [1-1/4-Inch- (32-mm-) Deep Corrugations. 

END OF SECTION 230713 
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SECTION 232300 
REFRIGERANT PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 
A. This Section includes refrigerant piping used for air-conditioning applications. 

1.2 PERFORMANCE REQUIREMENTS 
A. Line Test Pressure for Refrigerant R-410a: 

1. Suction Lines for Air-Conditioning Applications:  185 psig (1276 kPa). 
2. Suction Lines for Heat-Pump Applications:  325 psig (2241 kPa). 
3. Hot-Gas and Liquid Lines:  325 psig (2241 kPa). 

1.3 ACTION SUBMITTALS 
A. Product Data:  For each type of valve and refrigerant piping specialty indicated.  Include pressure drop based on manufacturer's test data. 
B. Shop Drawings:  Show layout of refrigerant piping and specialties, including pipe, tube, and fitting sizes, 

flow capacities, valve arrangements and locations, slopes of horizontal runs, oil traps, double risers, wall 
and floor penetrations, and equipment connection details.  Show interface and spatial relationships 
between piping and equipment. 
1. Refrigerant piping indicated on Drawings is schematic only.  Size piping and design actual piping layout, including oil traps, double risers, specialties, and pipe and tube sizes to accommodate, as a 

minimum, equipment provided, elevation difference between compressor and evaporator, and 
length of piping to ensure proper operation and compliance with warranties of connected 
equipment. 

1.4 INFORMATIONAL SUBMITTALS 
A. Field quality-control test reports. 

1.5 CLOSEOUT SUBMITTALS 
A. Operation and maintenance data. 

1.6 QUALITY ASSURANCE 
A. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems." 
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B. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components." 

1.7 PRODUCT STORAGE AND HANDLING 
A. Store piping in a clean and protected area with end caps in place to ensure that piping interior and exterior 

are clean when installed. 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 
A. Copper Tube:  [ASTM B 88, Type K or L  
B. Wrought-Copper Fittings:  ASME B16.22. 
C. Wrought-Copper Unions:  ASME B16.22. 
D. Solder Filler Metals:  ASTM B 32.  Use 95-5 tin antimony or alloy HB solder to join copper socket 

fittings on copper pipe. 
E. Brazing Filler Metals:  AWS A5.8. 
F. Flexible Connectors: 

1. Body:  Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective jacket. 
2. End Connections:  Socket ends. 
3. Offset Performance:  Capable of minimum 3/4-inch (20-mm) misalignment in minimum 7-inch- 

(180-mm-) long assembly. 
4. Pressure Rating:  Factory test at minimum 500 psig (3450 kPa). 5. Maximum Operating Temperature:  250 deg F (121 deg C). 

2.2 VALVES AND SPECIALTIES 
A. Diaphragm Packless Valves: 

1. Body and Bonnet:  Forged brass or cast bronze; globe design with straight-through or angle 
pattern. 

2. Diaphragm:  Phosphor bronze and stainless steel with stainless-steel spring. 3. Operator:  Rising stem and hand wheel. 
4. Seat:  Nylon. 
5. End Connections:  Socket, union, or flanged. 
6. Working Pressure Rating:  500 psig (3450 kPa). 
7. Maximum Operating Temperature:  275 deg F (135 deg C). 

B. Packed-Angle Valves: 
1. Body and Bonnet:  Forged brass or cast bronze. 
2. Packing:  Molded stem, back seating, and replaceable under pressure. 
3. Operator:  Rising stem. 
4. Seat:  Nonrotating, self-aligning polytetrafluoroethylene. 
5. Seal Cap:  Forged-brass or valox hex cap. 
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6. End Connections:  Socket, union, threaded, or flanged. 7. Working Pressure Rating:  500 psig (3450 kPa). 
8. Maximum Operating Temperature:  275 deg F (135 deg C). 

C. Check Valves: 
1. Body:  Ductile iron, forged brass, or cast bronze; globe pattern. 
2. Bonnet:  Bolted ductile iron, forged brass, or cast bronze; or brass hex plug. 
3. Piston:  Removable polytetrafluoroethylene seat. 4. Closing Spring:  Stainless steel. 
5. Manual Opening Stem:  Seal cap, plated-steel stem, and graphite seal. 
6. End Connections:  Socket, union, threaded, or flanged. 
7. Maximum Opening Pressure:  0.50 psig (3.4 kPa). 
8. Working Pressure Rating:  500 psig (3450 kPa). 9. Maximum Operating Temperature:  275 deg F (135 deg C). 

D. Service Valves: 
1. Body:  Forged brass with brass cap including key end to remove core. 
2. Core:  Removable ball-type check valve with stainless-steel spring. 
3. Seat:  Polytetrafluoroethylene. 
4. End Connections:  Copper spring. 5. Working Pressure Rating:  500 psig (3450 kPa). 

E. Solenoid Valves:  Comply with ARI 760 and UL 429; listed and labeled by an NRTL. 
1. Body and Bonnet:  Plated steel. 
2. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice:  Stainless steel. 
3. Seat:  Polytetrafluoroethylene. 
4. End Connections:  Threaded. 5. Electrical:  Molded, watertight coil in NEMA 250 enclosure of type required by location with 1/2-

inch (16-GRC) conduit adapter, and [208]-V ac coil. 
6. Working Pressure Rating:  400 psig (2760 kPa). 
7. Maximum Operating Temperature:  240 deg F (116 deg C). 
8. Manual operator. 

F. Safety Relief Valves:  Comply with ASME Boiler and Pressure Vessel Code; listed and labeled by an NRTL.
1. Body and Bonnet:  Ductile iron and steel, with neoprene O-ring seal. 
2. Piston, Closing Spring, and Seat Insert:  Stainless steel. 
3. Seat Disc:  Polytetrafluoroethylene. 
4. End Connections:  Threaded. 5. Working Pressure Rating:  400 psig (2760 kPa). 
6. Maximum Operating Temperature:  240 deg F (116 deg C). 

G. Thermostatic Expansion Valves:  Comply with ARI 750. 
1. Body, Bonnet, and Seal Cap:  Forged brass or steel. 
2. Diaphragm, Piston, Closing Spring, and Seat Insert:  Stainless steel. 
3. Packing and Gaskets:  Non-asbestos. 4. Capillary and Bulb:  Copper tubing filled with refrigerant charge. 
5. Suction Temperature:  [40 deg F (4.4 deg C)]  
6. Superheat:  [Nonadjustable]. 
7. Reverse-flow option (for heat-pump applications). 
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8. End Connections:  Socket, flare, or threaded union. 9. Working Pressure Rating:  [700 psig (4820 kPa)] [450 psig (3100 kPa)]  
H. Straight-Type Strainers: 

1. Body:  Welded steel with corrosion-resistant coating. 
2. Screen:  100-mesh stainless steel. 
3. End Connections:  Socket or flare. 
4. Working Pressure Rating:  500 psig (3450 kPa). 5. Maximum Operating Temperature:  275 deg F (135 deg C). 

I. Angle-Type Strainers: 
1. Body:  Forged brass or cast bronze. 
2. Drain Plug:  Brass hex plug. 
3. Screen:  100-mesh monel. 4. End Connections:  Socket or flare. 
5. Working Pressure Rating:  500 psig (3450 kPa). 
6. Maximum Operating Temperature:  275 deg F (135 deg C). 

J. Moisture/Liquid Indicators: 
1. Body:  Forged brass. 
2. Window:  Replaceable, clear, fused glass window with indicating element protected by filter screen.
3. Indicator:  Color coded to show moisture content in ppm. 
4. Minimum Moisture Indicator Sensitivity:  Indicate moisture above 60 ppm. 
5. End Connections:  Socket or flare. 
6. Working Pressure Rating:  500 psig (3450 kPa). 
7. Maximum Operating Temperature:  240 deg F (116 deg C). 

K. Replaceable-Core Filter Dryers:  Comply with ARI 730. 
1. Body and Cover:  Painted-steel shell with ductile-iron cover, stainless-steel screws, and neoprene 

gaskets. 
2. Filter Media:  10 micron, pleated with integral end rings; stainless-steel support. 
3. Desiccant Media:  Activated [alumina]  
4. Designed for reverse flow (for heat-pump applications). 5. End Connections:  Socket. 
6. Access Ports:  NPS 1/4 (DN 8) connections at entering and leaving sides for pressure differential 

measurement. 
7. Maximum Pressure Loss:  [2 psig (14 kPa)]  
8. Working Pressure Rating:  500 psig (3450 kPa). 9. Maximum Operating Temperature:  240 deg F (116 deg C). 

L. Permanent Filter Dryers:  Comply with ARI 730. 
1. Body and Cover:  Painted-steel shell. 
2. Filter Media:  10 micron, pleated with integral end rings; stainless-steel support. 
3. Desiccant Media:  Activated [alumina]  
4. Designed for reverse flow (for heat-pump applications). 5. End Connections:  Socket. 
6. Access Ports:  NPS 1/4 (DN 8) connections at entering and leaving sides for pressure differential 

measurement. 
7. Maximum Pressure Loss:  [2 psig (14 kPa)]  
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8. Maximum Operating Temperature:  240 deg F (116 deg C). 
M. Liquid Accumulators:  Comply with ARI 495. 

1. Body:  Welded steel with corrosion-resistant coating. 
2. End Connections:  Socket or threaded. 
3. Working Pressure Rating:  500 psig (3450 kPa). 
4. Maximum Operating Temperature:  275 deg F (135 deg C). 

2.3 REFRIGERANTS 
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. Atofina Chemicals, Inc. 
2. DuPont Company; Fluorochemicals Div. 3. Honeywell, Inc.; Genetron Refrigerants. 
4. INEOS Fluor Americas LLC. 

C. ASHRAE 34, R-22:  Monochlorodifluoromethane. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 
A. Suction Lines [NPS 1-1/2 (DN 40) and Smaller]  for Conventional Air-Conditioning Applications:  Copper, Type ACR, annealed-temper tubing and wrought-copper fittings with [brazed]  joints. 
B. Suction Lines [NPS 4 (DN 100) and Smaller] [NPS 2 to NPS 4 (DN 50 to DN 100)] for Conventional 

Air-Conditioning Applications:  Copper, Type [L (B)], drawn-temper tubing and wrought-copper fittings 
with [soldered] joints. 

C. Hot-Gas and Liquid Lines[, and Suction Lines for Heat-Pump Applications]:  Copper, Type ACR, 
annealed-temper tubing and wrought-copper fittings with  [soldered] joints. 

D. Hot-Gas and Liquid Lines[, and Suction Lines for Heat-Pump Applications]:  Copper, Type [ACR] [K 
(A)] [L (B)], drawn-temper tubing and wrought-copper fittings with soldered joints. 

E. Hot-Gas and Liquid Lines[, and Suction Lines for Heat-Pump Applications]: 
1. [NPS 1-1/2 (DN 40) and Smaller] :  Copper, Type ACR, annealed-temper tubing and wrought-

copper fittings with  [soldered] joints. 
2. [NPS 1-1/2 (DN 40) and Smaller:  Copper, Type [ACR] [L (B)], drawn-temper tubing and wrought-copper fittings with  [soldered] joints. 
3. [NPS 2 to NPS 3 (DN 50 to DN 80)] :  Copper, Type K (A), annealed- or drawn-temper tubing 

and wrought-copper fittings with  [soldered] joints. 
4. [NPS 4 (DN 100)] :  Copper, Type [K (A)] [L (B)], drawn-temper tubing and wrought-copper 

fittings with soldered joints. 
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F. Safety-Relief-Valve Discharge Piping:  Copper, Type [ACR] [K (A)] [L (B)], drawn-temper tubing and wrought-copper fittings with soldered joints. 
G. Safety-Relief-Valve Discharge Piping: 

1. [NPS 1-1/2 (DN 40) and Smaller] :  Copper, Type ACR, annealed-temper tubing and wrought-
copper fittings with [soldered] joints. 

2. [NPS 1-1/2 (DN 40) and Smaller] :  Copper, Type [ACR] [L (B)], drawn-temper tubing and 
wrought-copper fittings with brazed joints. 3. [NPS 2 to NPS 3 (DN 50 to DN 80:  Copper, Type K (A), annealed- or drawn-temper tubing and 
wrought-copper fittings with  [soldered] joints. 

4. [NPS 4 (DN 100)] Copper, Type [K (A)] [rawn-temper tubing and wrought-copper fittings with 
soldered joints. 

3.2 VALVE AND SPECIALTY APPLICATIONS 
A. Install[packed-angle] valves in suction and discharge lines of compressor. 
B. Install service valves for gage taps at strainers if they are not an integral part of strainers. 
C. Install a check valve at the compressor discharge and a liquid accumulator at the compressor suction 

connection.
D. Except as otherwise indicated, install packed-angle] valves on inlet and outlet side of filter dryers. 
E. Install a full-sized, three-valve bypass around filter dryers. 
F. Install solenoid valves upstream from each expansion valve.  Install solenoid valves in horizontal lines 

with coil at top. 
G. Install thermostatic expansion valves as close as possible to distributors on evaporators. 

1. Install valve so diaphragm case is warmer than bulb. 
2. Secure bulb to clean, straight, horizontal section of suction line using two bulb straps.  Do not 

mount bulb in a trap or at bottom of the line. 3. If external equalizer lines are required, make connection where it will reflect suction-line pressure 
at bulb location. 

H. Install safety relief valves where required by ASME Boiler and Pressure Vessel Code.  Pipe safety-relief-
valve discharge line to outside according to ASHRAE 15. 

I. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or at the 
inlet of the evaporator coil capillary tube. 

J. Install strainers upstream from and adjacent to the following unless they are furnished as an integral 
assembly for device being protected: 
1. Solenoid valves. 
2. Thermostatic expansion valves. 
3. Compressor. 

K. Install filter dryers in liquid line between compressor and thermostatic expansion valve[, and in the 
suction line at the compressor]. 
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L. Install flexible connectors at compressors. 

3.3 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 to layout are 
approved on Shop Drawings. 

B. Install refrigerant piping according to ASHRAE 15. 
C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and 

service areas. 
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 adjacent to machines to allow service and maintenance. 
G. Install piping free of sags and bends. 
H. Install fittings for changes in direction and branch connections. 
I. Select system components with pressure rating equal to or greater than system operating pressure. 
J. Install piping as short and direct as possible, with a minimum number of joints, elbows, and fittings. 
K. Arrange piping to allow inspection and service of refrigeration equipment.  Install valves and specialties in accessible locations to allow for service and inspection.  Install access doors or panels as specified in 

Section 083113 "Access Doors and Frames" if valves or equipment requiring maintenance is concealed 
behind finished surfaces. 

L. Install refrigerant piping in protective conduit where installed belowground. 
M. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical injury. 
N. Slope refrigerant piping as follows: 

1. Install horizontal hot-gas discharge piping with a uniform slope downward away from compressor. 
2. Install horizontal suction lines with a uniform slope downward to compressor. 
3. Install traps and double risers to entrain oil in vertical runs. 
4. Liquid lines may be installed level. 

O. When brazing or soldering, remove solenoid-valve coils and sight glasses; also remove valve stems, seats, 
and packing, and accessible internal parts of refrigerant specialties.  Do not apply heat near expansion-valve bulb. 

P. Install piping with adequate clearance between pipe and adjacent walls and hangers or between pipes for 
insulation installation. 

Q. Identify refrigerant piping and valves according to Section 230553 "Identification for HVAC Piping and 
Equipment." 
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R. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping." 
S. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for 

sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping." 
T. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for 

escutcheons specified in Section 230518 "Escutcheons for HVAC Piping." 

3.4 PIPE JOINT CONSTRUCTION 
A. Soldered Joints:  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook." 
B. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and Tube." 

1. Use Type BcuP, copper-phosphorus alloy for joining copper socket fittings with copper pipe. 
2. Use Type BAg, cadmium-free silver alloy for joining copper with bronze or steel. 

3.5 HANGERS AND SUPPORTS 
A. Hanger, support, and anchor products are specified in Section 230529 "Hangers and Supports for HVAC 

Piping and Equipment." 
B. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet (6 m) long. 
2. Roller hangers and spring hangers for individual horizontal runs 20 feet (6 m) or longer. 
3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 20 feet (6 m) or longer, supported on a trapeze. 
4. Spring hangers to support vertical runs. 
5. Copper-clad hangers and supports for hangers and supports in direct contact with copper pipe. 

C. Install hangers for copper tubing with the following maximum spacing and minimum rod sizes: 
1. NPS 1/2 (DN 15):  Maximum span, 60 inches (1500 mm); minimum rod size, 1/4 inch (6.4 mm). 
2. NPS 5/8 (DN 18):  Maximum span, 60 inches (1500 mm); minimum rod size, 1/4 inch (6.4 mm). 3. NPS 1 (DN 25):  Maximum span, 72 inches (1800 mm); minimum rod size, 1/4 inch (6.4 mm). 
4. NPS 1-1/4 (DN 32):  Maximum span, 96 inches (2400 mm); minimum rod size, 3/8 inch (9.5 

mm). 
5. NPS 1-1/2 (DN 40):  Maximum span, 96 inches (2400 mm); minimum rod size, 3/8 inch (9.5 

mm). 
6. NPS 2 (DN 50):  Maximum span, 96 inches (2400 mm); minimum rod size, 3/8 inch (9.5 mm). 7. NPS 2-1/2 (DN 65):  Maximum span, 108 inches (2700 mm); minimum rod size, 3/8 inch (9.5 

mm). 
8. NPS 3 (DN 80):  Maximum span, 10 feet (3 m); minimum rod size, 3/8 inch (9.5 mm). 
9. NPS 4 (DN 100):  Maximum span, 12 feet (3.7 m); minimum rod size, 1/2 inch (13 mm). 

D. Support multifloor vertical runs at least at each floor. 

3.6 FIELD QUALITY CONTROL 
A. Perform tests and inspections and prepare test reports. 
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B. Tests and Inspections: 
1. Comply with ASME B31.5, Chapter VI. 
2. Test refrigerant piping and specialties.  Isolate compressor, condenser, evaporator, and safety 

devices from test pressure if they are not rated above the test pressure. 
3. Test high- and low-pressure side piping of each system separately at not less than the pressures 

indicated in Part 1 "Performance Requirements" Article. 
a. Fill system with nitrogen to the required test pressure. b. System shall maintain test pressure at the manifold gage throughout duration of test. 
c. Test joints and fittings with electronic leak detector or by brushing a small amount of soap 

and glycerin solution over joints. 
d. Remake leaking joints using new materials, and retest until satisfactory results are 

achieved. 

3.7 SYSTEM CHARGING 
A. Charge system using the following procedures: 

1. Install core in filter dryers after leak test but before evacuation. 
2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers (67 Pa).  If vacuum 

holds for 12 hours, system is ready for charging. 
3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig (14 kPa). 4. Charge system with a new filter-dryer core in charging line. 

3.8 ADJUSTING 
A. Adjust thermostatic expansion valve to obtain proper evaporator superheat. 
B. Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating suction 

pressure. 
C. Adjust set-point temperature of air-conditioning or chilled-water controllers to the system design temperature. 
D. Perform the following adjustments before operating the refrigeration system, according to manufacturer's 

written instructions: 
1. Open shutoff valves in condenser water circuit. 
2. Verify that compressor oil level is correct. 
3. Open compressor suction and discharge valves. 4. Open refrigerant valves except bypass valves that are used for other purposes. 
5. Check open compressor-motor alignment and verify lubrication for motors and bearings. 

E. Replace core of replaceable filter dryer after system has been adjusted and after design flow rates and 
pressures are established. 

END OF SECTION 232300 
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SECTION 233113 
METAL DUCTS 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Rectangular ducts and fittings. 
2. Round ducts and fittings. 3. Sheet metal materials. 
4. Sealants and gaskets. 
5. Hangers and supports. 
6. Seismic-restraint devices. 

1.2 PERFORMANCE REQUIREMENTS 
A. Delegated 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" and performance requirements and design criteria indicated 
in "Duct Schedule" Article. 

B. Structural Performance:  Duct 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" [and] [ASCE/SEI 7.]  
1. Seismic Hazard Level A:  Seismic force to weight ratio, 0.48. 
2. Seismic Hazard Level B:  Seismic force to weight ratio, 0.30. 
3. Seismic Hazard Level C:  Seismic force to weight ratio, 0.15. 

C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in 
ASHRAE 62.1. 

1.3 ACTION SUBMITTALS 
A. Product Data:  For each type of product indicated. 
B. Shop Drawings: 

1. Fabrication, assembly, and installation, including plans, elevations, sections, components, and 
attachments to other work. 

2. Factory- and shop-fabricated ducts and fittings. 3. Duct layout indicating sizes, configuration, and static-pressure classes. 
4. Elevation of top of ducts. 
5. Dimensions of main duct runs from building grid lines. 
6. Fittings. 
7. Reinforcement and spacing. 8. Seam and joint construction. 
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9. Penetrations through fire-rated and other partitions. 10. Equipment installation based on equipment being used on Project. 
11. Locations for duct accessories, including dampers, turning vanes, and access doors and panels. 
12. Hangers and supports, including methods for duct and building attachment and vibration isolation. 

C. Delegated-Design Submittal: 
1. Sheet metal thicknesses. 
2. Joint and seam construction and sealing. 3. Reinforcement details and spacing. 
4. Materials, fabrication, assembly, and spacing of hangers and supports. 
5. Design Calculations:  Calculations[, including analysis data signed and sealed by the qualified 

professional engineer responsible for their preparation] for selecting hangers and supports 

1.4 INFORMATIONAL SUBMITTALS 
A. Coordination Drawings:  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. Duct installation in congested spaces, indicating coordination with general construction, building 

components, and other building services.  Indicate proposed changes to duct layout. 
2. Suspended ceiling components. 
3. Structural members to which duct will be attached. 4. Size and location of initial access modules for acoustical tile. 
5. Penetrations of smoke barriers and fire-rated construction. 
6. Items penetrating finished ceiling including the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Speakers. d. Sprinklers. 
e. Access panels. 
f. Perimeter moldings. 

B. Welding certificates. 

1.5 QUALITY ASSURANCE 
A. Welding Qualifications:  Qualify procedures and personnel according to [AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.] [AWS D1.2/D1.2M, "Structural Welding Code - 

Aluminum," for aluminum supports.] [AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint 
and seam welding.] 

B. 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. 

C. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment" and Section 7 - "Construction and System Start-up." 
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D. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 6.4.4 - "HVAC System Construction and Insulation." 

PART 2 - PRODUCTS 

2.1 RECTANGULAR DUCTS AND FITTINGS 
A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible" 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 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." 
1. Transverse Joints in Ducts Larger Than [60 Inches (1524 mm)] in Diameter:  Flanged. 

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," 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." 
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1. Fabricate round ducts larger Than 90 inches (2286 mm) in diameter with butt-welded longitudinal seams. 
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:  [G60 (Z180)]  
2. Finishes for Surfaces Exposed to View:  Mill phosphatized. 

C. Carbon-Steel Sheets:  Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed ducts. 
D. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in the "Duct 

Schedule" Article; cold rolled, annealed, sheet.  Exposed surface finish shall be No. 2B, No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Article. 
E. Aluminum Sheets:  Comply with ASTM B 209 (ASTM B 209M) Alloy 3003, H14 temper; with mill 

finish for concealed ducts, and standard, one-side bright finish for duct surfaces exposed to view. 
F. 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. 

G. Tie Rods:  Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900 mm) or less; 
3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm). 

2.4 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 (76 mm)] [4 inches (102 mm)] [6 inches (152 mm)]. 3. Sealant:  Modified styrene acrylic. 
4. Water resistant. 
5. Mold and mildew resistant. 
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6. Maximum Static-Pressure Class:  10-inch wg (2500 Pa), positive and negative. 7. Service:  Indoor and outdoor. 
8. Service Temperature:  Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C). 
9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or 

aluminum. 
10. For indoor applications, sealant shall have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 11. 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." 

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 (2500 Pa), 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, sealant shall have 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 of3 cfm/100 sq. ft. at 1-inch wg (0.14 L/s per sq. m) and shall be rated for10-inch wg (2500-Pa) 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. 

2.5 HANGERS AND SUPPORTS 
A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts. 
B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized rods with 

threads painted with zinc-chromate primer after installation. 
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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. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603. 
E. Steel Cables for Stainless-Steel Ducts:  Stainless steel complying with ASTM A 492. 
F. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and bolts 

designed for duct hanger service; with an automatic-locking and clamping device. 
G. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct 

materials. 
H. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates. 
2. Supports for Stainless-Steel Ducts:  Stainless-steel shapes and plates. 3. Supports for Aluminum Ducts:  Aluminum or galvanized steel coated with zinc chromate. 

2.6 SEISMIC-RESTRAINT DEVICES 
A. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  

1. Cooper B-Line, Inc.; a division of Cooper Industries. 
2. Ductmate Industries, Inc. 
3. Hilti Corp. 4. Kinetics Noise Control. 
5. Loos & Co.; Cableware Division. 
6. Mason Industries. 
7. TOLCO; a brand of NIBCO INC. 
8. Unistrut Corporation; Tyco International, Ltd. 

B. General Requirements for Restraint Components:  Rated strengths, features, and applications shall be as defined in reports by [an agency acceptable to authorities having jurisdiction]. 
1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of components 

shall be at least [four] times the maximum seismic forces to which they will be subjected. 
C. Channel Support System:  Shop- or field-fabricated support assembly made of slotted steel channels rated 

in tension, compression, and torsion forces and with accessories for attachment to braced component at 
one end and to building structure at the other end.  Include matching components and corrosion-resistant coating.

D. Restraint Cables:  [ASTM A 492, stainless]-steel cables with end connections made of cadmium-plated 
steel assemblies with brackets, swivel, and bolts designed for restraining cable service; and with an 
automatic-locking and clamping device or double-cable clips. 

E. Hanger Rod Stiffener:  [Reinforcing steel angle clamped] to hanger rod. 
F. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type.  Select anchor bolts with 

strength required for anchor and as tested according to ASTM E 488. 
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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 (25 mm), 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 (38 mm). 

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply 
with requirements in Section 233300 "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.  When welding 

stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the 
welds to remove discoloration caused by welding. 

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers 
and supports, duct accessories, and air outlets. 
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E. Repair or replace damaged sections and finished work that does not comply with these requirements. 

3.3 ADDITIONAL INSTALLATION REQUIREMENTS FOR COMMERCIAL KITCHEN HOOD 
EXHAUST DUCT 

A. Install commercial kitchen hood exhaust ducts without dips and traps that may hold grease, and sloped a 
minimum of 2 percent to drain grease back to the hood. 

B. Install fire-rated access panel assemblies at each change in direction and at maximum intervals of [12 feet 
(3.7 m)]  in horizontal ducts, and at every floor for vertical ducts, or as indicated on Drawings.  Locate access panel on top or sides of duct a minimum of 1-1/2 inches (38 mm) from bottom of duct. 

C. Do not penetrate fire-rated assemblies except as allowed by applicable building codes and authorities 
having jurisdiction. 

3.4 DUCT SEALING 
A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 
B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible": 
1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 
2. Outdoor, Supply-Air Ducts:  Seal Class A. 
3. Outdoor, Exhaust Ducts:  Seal Class C. 4. Outdoor, Return-Air Ducts:  Seal Class C. 
5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg (500 Pa) and Lower:  Seal 

Class B. 
6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg (500 Pa):  

Seal Class A. 
7. Unconditioned Space, Exhaust Ducts:  Seal Class C. 8. Unconditioned Space, Return-Air Ducts:  Seal Class B. 
9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg (500 Pa) and Lower:  Seal 

Class C. 
10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg (500 Pa):  Seal 

Class B. 
11. Conditioned Space, Exhaust Ducts:  Seal Class B. 12. Conditioned Space, Return-Air Ducts:  Seal Class C. 

3.5 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 (100 mm) thick. 
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4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than 4 inches (100 mm) 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, "Minimum Hanger 
Sizes for Round Duct," for maximum hanger spacing; install hangers and supports within 24 inches (610 
mm) of each elbow and within 48 inches (1200 mm) 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 (5 m). 
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. 

3.6 CONNECTIONS 
A. Make connections to equipment with flexible connectors complying with Section 233300 "Air Duct 

Accessories." 
B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet 

and inlet, and terminal unit connections. 

3.7 DUCT CLEANING 
A. Clean [new] 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 Section 233300 "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. 
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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: 
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. 

3.8 START UP 
A. Air Balance:  Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for 

HVAC." 

3.9 DUCT SCHEDULE 
A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows: 
B. Supply Ducts: 

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units  
a. Pressure Class:  Positive [1-inch wg (250 Pa)]  
b. Minimum SMACNA Seal Class:  [A]  
c. SMACNA Leakage Class for Rectangular:  [12]  
d. SMACNA Leakage Class for Round and Flat Oval:  [12]  

2. Ducts Connected to Constant-Volume Air-Handling Units  
a. Pressure Class:  Positive [2-inch wg (500 Pa)]  
b. Minimum SMACNA Seal Class:  [A]  
c. SMACNA Leakage Class for Rectangular:  [12]  
d. SMACNA Leakage Class for Round and Flat Oval:  [12]  

3. Ducts Connected to Variable-Air-Volume Air-Handling Units  
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a. Pressure Class:  Positive [3-inch wg (750 Pa  b. Minimum SMACNA Seal Class:  [A]  
c. SMACNA Leakage Class for Rectangular:  [6]  
d. SMACNA Leakage Class for Round and Flat Oval: [6] 

4. Ducts Connected to Equipment Not Listed Above: 
a. Pressure Class:  Positive [2-inch wg (500 Pa)]  
b. Minimum SMACNA Seal Class:  [A] c. SMACNA Leakage Class for Rectangular:  [12]  
d. SMACNA Leakage Class for Round and Flat Oval:   [12]  

C. Return Ducts: 
1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units  

a. Pressure Class:  Positive [1-inch wg (250 Pa  b. Minimum SMACNA Seal Class:  [A]  
c. SMACNA Leakage Class for Rectangular:  [12]  
d. SMACNA Leakage Class for Round and Flat Oval:  [12]  

2. Ducts Connected to Constant-Volume Air-Handling Units  
a. Pressure Class:  Positive [2-inch wg (500 Pa)]  
b. Minimum SMACNA Seal Class:  [A]  c. SMACNA Leakage Class for Rectangular:  [12]  
d. SMACNA Leakage Class for Round and Flat Oval:  [12]  

3. Ducts Connected to Variable-Air-Volume Air-Handling Units  
a. Pressure Class:  Positive [3-inch wg (750 Pa)]  
b. Minimum SMACNA Seal Class:  [A]  
c. SMACNA Leakage Class for Rectangular:  [6]  d. SMACNA Leakage Class for Round and Flat Oval: [6] 

4. Ducts Connected to Equipment Not Listed Above: 
a. Pressure Class:  Positive [2-inch wg (500 Pa  
b. Minimum SMACNA Seal Class:  [A] 
c. SMACNA Leakage Class for Rectangular:  [12]  
d. SMACNA Leakage Class for Round and Flat Oval:   [12]  

D. Exhaust Ducts: 
1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air: 

a. Pressure Class:  Negative [1-inch wg (250 Pa)]  
b. Minimum SMACNA Seal Class A if positive pressure. 
c. SMACNA Leakage Class for Rectangular:  [12] d. SMACNA Leakage Class for Round and Flat Oval:  [12 

2. Ducts Connected to Air-Handling Units  
a. Pressure Class:  Positive or negative [2-inch wg (500 Pa)]  
b. Minimum SMACNA Seal Class:   A if positive pressure. 
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c. SMACNA Leakage Class for Rectangular:  [6]  d. SMACNA Leakage Class for Round and Flat Oval:  [3]  
3. Ducts Connected to Commercial Kitchen Hoods:  Comply with NFPA 96. 
4. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units  

a. Pressure Class:  Positive [1-inch wg (250 Pa  
b. Minimum SMACNA Seal Class:  [A]  
c. SMACNA Leakage Class for Rectangular:  [12]  d. SMACNA Leakage Class for Round and Flat Oval:  [12]  

5. Ducts Connected to Constant-Volume Air-Handling Units  
a. Pressure Class:  Positive [2-inch wg (500 Pa)]  
b. Minimum SMACNA Seal Class:  [A]  
c. SMACNA Leakage Class for Rectangular:  [12]  d. SMACNA Leakage Class for Round and Flat Oval:  [12]  

6. Ducts Connected to Variable-Air-Volume Air-Handling Units  
a. Pressure Class:  Positive [3-inch wg (750 Pa)]  
b. Minimum SMACNA Seal Class:  [A]  
c. SMACNA Leakage Class for Rectangular:  [6]  
d. SMACNA Leakage Class for Round and Flat Oval: [6] 

7. Ducts Connected to Equipment Not Listed Above: 
a. Pressure Class:  Positive [2-inch wg (500 Pa  
b. Minimum SMACNA Seal Class:  [A] 
c. SMACNA Leakage Class for Rectangular:  [12]  
d. SMACNA Leakage Class for Round and Flat Oval:   [12]  

E. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts: 
1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units  

a. Pressure Class:  Positive [1-inch wg (250 Pa)]  
b. Minimum SMACNA Seal Class:  [A]  
c. SMACNA Leakage Class for Rectangular:  [12]  
d. SMACNA Leakage Class for Round and Flat Oval:  [12]  

2. Ducts Connected to Constant-Volume Air-Handling Units  
a. Pressure Class:  Positive [2-inch wg (500 Pa)]   
b. Minimum SMACNA Seal Class:  [A]  
c. SMACNA Leakage Class for Rectangular:  [12]  
d. SMACNA Leakage Class for Round and Flat Oval:  [12]  

3. Ducts Connected to Variable-Air-Volume Air-Handling Units  
a. Pressure Class:  Positive [3-inch wg (750 Pa)]  
b. Minimum SMACNA Seal Class:  [A]  
c. SMACNA Leakage Class for Rectangular:  [6]  
d. SMACNA Leakage Class for Round and Flat Oval: [6] 
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4. Ducts Connected to Equipment Not Listed Above: 
a. Pressure Class:  Positive [2-inch wg (500 Pa  
b. Minimum SMACNA Seal Class:  [A] 
c. SMACNA Leakage Class for Rectangular:  [12]  
d. SMACNA Leakage Class for Round and Flat Oval:   [12]  

F. Intermediate Reinforcement: 
1. Galvanized-Steel Ducts:  [Galvanized steel or carbon steel coated with zinc-chromate primer]. 2. PVC-Coated Ducts: 

a. Exposed to Airstream:  Match duct material. 
b. Not Exposed to Airstream:  [Galvanized]  

3. Stainless-Steel Ducts: 
a. Exposed to Airstream:  Match duct material. 
b. Not Exposed to Airstream:  [Galvanized]  

4. Aluminum Ducts:  [Aluminum] 
G. Elbow Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 4-2, "Rectangular Elbows." 
a. Velocity 1000 fpm (5 m/s) or Lower: 

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio. 
2) Mitered Type RE 4 without vanes. 

b. Velocity 1000 to 1500 fpm (5 to 7.6 m/s): 
1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes. 
3) 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." 
c. Velocity 1500 fpm (7.6 m/s) or Higher: 

1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 
3) 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. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Figure 4-2, "Rectangular Elbows." 
a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 
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c. 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." 

3. 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 1000 fpm (5 m/s) or Lower:  0.5 radius-to-diameter ratio and three 

segments for 90-degree elbow. 
2) Velocity 1000 to 1500 fpm (5 to 7.6 m/s):  1.0 radius-to-diameter ratio and four 

segments for 90-degree elbow. 3) Velocity 1500 fpm (7.6 m/s) or Higher:  1.5 radius-to-diameter ratio and five 
segments for 90-degree elbow. 

4) Radius-to Diameter Ratio:  1.5. 
b. Round Elbows, [12 Inches (305 mm)]  and Smaller in Diameter:  Stamped or pleated. 
c. Round Elbows, [14 Inches (356 mm)] and Larger in Diameter:  [Standing seam] Delete 

paragraph below if branch fittings are detailed on Drawings. 
H. 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 entry. 
b. Rectangular Main to Round Branch:  Spin in. 

2. Round:  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 (5 m/s) or Lower:  90-degree tap. 
b. Velocity 1000 to 1500 fpm (5 to 7.6 m/s):  Conical tap. 
c. Velocity 1500 fpm (7.6 m/s) or Higher:  45-degree lateral. 

END OF SECTION 233113 
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SECTION 233713 
DIFFUSERS, REGISTERS, AND GRILLES 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Round ceiling diffusers. 
2. Rectangular and square ceiling diffusers. 3. Perforated diffusers. 
4. Louver face diffusers. 
5. Linear bar diffusers. 
6. Linear slot diffusers. 
7. Adjustable bar [registers and grilles]. 8. Fixed face [registers and grilles]. 
9. Linear bar grilles. 

1.2 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. 

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

PART 2 - PRODUCTS 

2.1 CEILING DIFFUSERS 
A. Rectangular and Square Ceiling Diffusers  

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

2. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] or comparable product by one of the following: 
a. A-J Manufacturing Co., Inc. 
b. Anemostat Products; a Mestek company. c. Carnes. 
d. Hart & Cooley Inc. 
e. Krueger. 
f. METALAIRE, Inc. 
g. Nailor Industries Inc. 
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h. Price Industries. i. Titus. 
j. Tuttle & Bailey. 

3. Devices shall be specifically designed for variable-air-volume flows. 
4. Material:   [Aluminum]. 
5. Finish:   [Baked enamel, color selected by Architect]  6. Face Size:  [24 by 24 inches (600 by 600 mm)]  
7. Face Style:   [Four cone]  
8. Mounting:   [T-bar]. 
9. Pattern:  [Adjustable]. 
10. Dampers:  [Radial opposed blade]  11. Accessories: 

a. Equalizing grid. 
b. Plaster ring. 
c. Safety chain. 
d. Wire guard. 
e. Sectorizing baffles. f. Operating rod extension. 

B. Louver Face Diffuser  
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the 

following]  
2. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] or comparable product by one of the following: 

a. A-J Manufacturing Co., Inc. 
b. Anemostat Products; a Mestek company. 
c. Carnes. 
d. METALAIRE, Inc. 
e. Nailor Industries Inc. 
f. Price Industries. g. Titus. 
h. Tuttle & Bailey. 

3. Devices shall be specifically designed for variable-air-volume flows. 
4. Material:   [Aluminum]. 
5. Finish:   [Baked enamel, color selected by Architect]  6. Face Size:  see plan 
7. Mounting:   [T-bar 
8. Pattern:  [Four-way] [core style. 
9. Dampers:  [Radial opposed blade]  
10. Accessories: 

a. Square to round neck adaptor. b. Adjustable pattern vanes. 
c. Throw reducing vanes. 
d. Equalizing grid. 
e. Plaster ring. 
f. Safety chain. 
g. Wire guard. h. Sectorizing baffles. 
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i. Operating rod extension. 

2.2 REGISTERS AND GRILLES 
A. Adjustable Bar Register  

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

2. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] or comparable product by one of the following: 
a. A-J Manufacturing Co., Inc. 
b. Anemostat Products; a Mestek company. c. Carnes. 
d. Dayus Register & Grille Inc. 
e. Hart & Cooley Inc. f. Krueger. 
g. METALAIRE, Inc. 
h. Nailor Industries Inc. 
i. Price Industries. 
j. Titus. 
k. Tuttle & Bailey. 

3. Material:  [Aluminum]  
4. Finish:   [Baked enamel, color selected by Architect]  
5. Face Blade Arrangement:  [Horizontal] spaced [3/4 inch (19 mm)] apart. 
6. Core Construction:   [Removable]. 
7. Rear-Blade Arrangement:  [Horizontal] spaced [3/4 inch (19 mm)] apart. 
8. Frame: [1 inch (25 mm)] wide. 9. Mounting Frame:  [Filter]  
10. Mounting:   [Lay in]. 
11. Damper Type:  [Adjustable opposed blade]  
12. Accessories: 

a. [Front]-blade gang operator. 
b. Filter.

2.3 SOURCE QUALITY CONTROL 
A. Verification of Performance:  Rate diffusers, registers, and grilles according to ASHRAE 70, "Method of 

Testing for Rating the Performance of Air Outlets and Inlets." 

PART 3 - EXECUTION 

3.1 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 
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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. 

3.2 ADJUSTING 
A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before 

starting air balancing. 

END OF SECTION 233713 
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SECTION 234133 
HIGH-EFFICIENCY PARTICULATE FILTRATION 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. HEPA rigid-cell box filters. 
2. HEPA V-bank cell filters. 3. Front- and rear-access filter frames. 
4. Side-service housings. 
5. Filter gages. 

1.2 ACTION SUBMITTALS 
A. Product Data:  For each type of product indicated. 
B. Shop Drawings:  For air filters.  Include plans, elevations, sections, details, and attachments to other 

work. 

1.3 INFORMATIONAL SUBMITTALS 
A. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS 
A. Operation and maintenance data. 

1.5 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 use. 
B. ASHRAE Compliance: 

1. Finish of Interior Surfaces:  Surfaces in contact with the airstream shall comply with requirements 
in ASHRAE 62.1. 

C. Comply with IEST-RP-CC001.3. 
D. Comply with UL 586. 
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PART 2 - PRODUCTS 

2.1 HEPA RIGID-CELL BOX FILTERS 
A. Description:  Factory-fabricated, disposable, packaged air filters with media perpendicular to airflow and 

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

following]  
2. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] or comparable product by one of the following: 

a. AAF International. 
b. Camfil Farr Co. 
c. Flanders-Precisionaire. 

B. Filter Unit Class:  UL 900, [Class 1]  
C. Media:  Fibrous material, constructed so individual pleats are maintained under rated-airflow conditions. 

1. Internal Separators:   [Aluminum in media folds]. 
2. Faceguard Material:  [Aluminum]  
3. Faceguard Location: [Upstream]  

D. Filter-Media Frames: 
1. Finish of Interior Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1. 
2. Materials:   [Fabricated aluminum]  
3. Style:  [Box]  

E. Mounting Frames:  Welded galvanized steel with gaskets and fasteners; suitable for bolting together into 
built-up filter banks. 

2.2 HEPA V-BANK CELL FILTERS 
A. Description:  Factory-fabricated, disposable, packaged air filters with media at an angle to airflow and 

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

following]  
2. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] > or comparable product by one of the following: 

a. AAF International. 
b. Camfil Farr Co. 
c. Flanders-Precisionaire. 
d.

B. Filter Unit Class:  UL 900, [Class 1]  
C. Media:  Fibrous material, constructed so individual pleats are maintained under rated-airflow conditions. 
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1. Internal Separators:   [Aluminum in media folds]. 2. Faceguard Material:  [Aluminum]  
3. Faceguard Location: [Upstream]  

D. Filter-Media Frames: 
1. Finish of Interior Surfaces:  Surfaces in contact with the airstream shall comply with requirements 

in ASHRAE 62.1. 
2. Materials:   [Fabricated aluminum]  3. Style:  [Box]  

E. Mounting Frames:  Welded galvanized steel with gaskets and fasteners; suitable for bolting together into 
built-up filter banks. 

2.3 FRONT- AND REAR-ACCESS FILTER FRAMES 
A. Framing System:  Aluminum framing members with access for either upstream (front) or downstream (rear) filter servicing, cut to size and prepunched for assembly into modules.  Vertically support filters to 

prevent deflection of horizontal members without interfering with either filter installation or operation. 
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the 

following]  
2.  Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] or comparable product by one of the following: 

a. AAF International. 
b. Airguard. 
c. Camfil Farr Co. 
d. Flanders-Precisionaire. 

B. Prefilters:  Incorporate a separate track, removable from front or back. 
C. Sealing:  Factory-installed, positive-sealing device for each row of filters to ensure seal between gasketed filter elements to prevent bypass of unfiltered air. 
D. Finish of Interior Surfaces:  Surfaces in contact with the airstream shall comply with requirements in 

ASHRAE 62.1. 

2.4 SIDE-SERVICE HOUSINGS 
A. Description:  Factory-assembled, side-service housings, constructed of 0.064-inch- (1.6-mm-) thick,  

[stainless steel] [double-wall casing with 1-inch (25-mm) insulation] to hold filters.  Side servicing is through gasketed access doors on one side, and housings are capable of connection to other housings.  
Equip housings with metal slide channel tracks with clamping mechanisms to hold filters, and the 
following: 
1. Pressure tap and fitting. 
2. DOP/freon test ports. 3. Decontamination ports. 
4. Isolation dampers. 
5. Lifting lugs. 
6. Manufacturers:  Subject to compliance with requirements, [provide products by one of the 

following]  
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7. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] or comparable product by one of the following: 
a. AAF International. 
b. Airguard. 
c. Camfil Farr Co. 
d. Flanders-Precisionaire. 

B. Prefilters:  Integral tracks to accommodate 2-, 4-, and 6-inch- (50-, 100-, and 150-mm- thick,) disposable filters.
C. Access Doors:  Continuous gaskets on perimeter and positive-locking [swivel] devices. [Provide ribbed 

bagging rim behind access door and PVC bags for bag-in, bag-out arrangement.] Arrange so filter 
cartridges can be loaded from an access door for each tier and section of the following: 
1. Combination prefilter and HEPA filter. 2. Prefilter.
3. HEPA filter. 
4. Upstream and downstream test section. 

D. Sealing:  Incorporate positive-sealing gasket material on channels to seal top and bottom of filter 
cartridge frames to prevent bypass of unfiltered air. 

E. Accessories: 
1. Filter change-out trays. 
2. Document-storage pocket. 
3. Filter removal rod. 

F. Finish of Interior Surfaces:  Surfaces in contact with the airstream shall comply with requirements in 
ASHRAE 62.1. 

2.5 FILTER GAGES 
A. Diaphragm type with dial and pointer in metal case, vent valves, black figures on white background, and 

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

following]  
2. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] or comparable product by one of the following: 

a. Airguard. 
b. Dwyer Instruments, Inc. 

3. Diameter:  [4-1/2 inches (115 mm)]  
4. Scale Range for Filter Media Having a Recommended Final Resistance of 0.5-Inch wg (125 Pa) or 

Less:5. Scale Range for Filter Media Having a Recommended Final Resistance of 0.5- to 1.0-Inch wg 
(125 to 250 Pa) or Less:   

6. Scale Range for Filter Media Having a Recommended Final Resistance of 1.0- to 2.0-Inch wg 
(250 to 500 Pa) or Less:   

7. Scale Range for Filter Media Having a Recommended Final Resistance of 2.0- to 3.0-Inch wg 
(500 to 750 Pa) or Less:   
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8. Scale Range for Filter Media Having a Recommended Final Resistance of 3.0- to 4.0-Inch wg (750 to 1000 Pa) or Less:   
B. Manometer-Type Filter Gage:  Molded plastic, with epoxy-coated aluminum scale, logarithmic-curve 

tube gage with integral leveling gage; graduated to read from 0- to 3.0-inch wg (0 to 750 Pa) and accurate 
within 3 percent of full-scale range. 

C. Accessories:  Static-pressure tips, tubing, gage connections, and mounting bracket. 

2.6 Capacities And Characteristics 
A. Performance Level:  HEPA [95 percent as tested according to MIL-STD 282]  

PART 3 - EXECUTION 

3.1 INSTALLATION 
A. Position each filter unit with clearance for normal service and maintenance.  Anchor filter holding frames 

to substrate. 
B. Install filters in position to prevent passage of unfiltered air. 
C. Install filter gage for each filter bank. 
D. Do not operate fan system until filters (temporary or permanent) are in place.  Replace temporary filters 

that were used during construction and testing with new, clean filters. 
E. Install filter-gage static-pressure tips upstream and downstream from filters.  Install filter gages on filter 

banks with separate static-pressure taps upstream and downstream from filters. Mount filter gages on outside of filter housing or filter plenum in an accessible position.  Adjust and level inclined gages. 
F. Coordinate filter installations with duct and air-handling unit installations. 

3.2 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. 

B. Tests and Inspections: 
1. Test for leakage of unfiltered air while system is operating. 
2. HEPA Filters:  Pressurize housing to a minimum of 3.0-inch wg (750 Pa) or to designed operating 

pressure, whichever is higher; test housing joints, door seals, and sealing edges of filter with soapy 
water to check for air leaks. 3. HEPA Filters:  Pressurize housing to a minimum of 3.0-inch wg (750 Pa) or to designed operating 
pressure, whichever is higher; and test housing joints, door seals, and sealing edges of filter for air 
leaks according to pressure-decay method in ASME N510. 
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C. Air filter will be considered defective if it does not pass tests and inspections. 
D. Prepare test and inspection reports. 

END OF SECTION 234133 
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SECTION 236200 
PACKAGED COMPRESSOR AND CONDENSER UNITS 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section includes packaged, air-cooled, refrigerant compressor and condenser units. 

1.2 ACTION SUBMITTALS 
A. Product Data:  For each type of product indicated. 
B. Shop Drawings:  For compressor and condenser units.  Include plans, elevations, sections, details, and 

attachments to other work. 
1. Wiring Diagrams:  For power, signal, and control wiring. 

1.3 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. Fabricate and label refrigeration system according to ASHRAE 15, "Safety Standard for Refrigeration 

Systems." 
C. ASHRAE/IESNA 90.1 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 6, 

"Heating, Ventilating, and Air-Conditioning." 

1.4 WARRANTY 
A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 

components of compressor and condenser units that fail in materials or workmanship within specified 
warranty period. 
1. Failures include, but are not limited to, the following: 

a. Compressor failure. 
b. Condenser coil leak. 

2. Warranty Period:  [Five] years from date of Substantial Completion. 
3. Warranty Period (Compressor Only):   [10] years from date of Substantial Completion. 
4. Warranty Period (Components Other Than Compressor):  [Five] years from date of Substantial 

Completion. 
5. Warranty Period (Condenser Coil Only):  [Five] years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 COMPRESSOR AND CONDENSER UNITS, AIR COOLED, 1 TO 5 TONS (3.5 TO 17.6 kW) 
A. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  
B. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings]  or comparable product by one of the following: 

1. Carrier Corporation; Commercial HVAC Systems. 
2. Trane; a business of American Standard Companies. 3. YORK; a Johnson Controls company. 

C. Description:  Factory assembled and tested; consisting of compressor, condenser coil, fan, motors, 
refrigerant reservoir, and operating controls. 

D. Compressor:  Scroll, hermetically sealed, with rubber vibration isolators. 
1. Motor:  [Two] speed, and includes thermal- and current-sensitive overload devices, start capacitor, relay, and contactor. 
2. Two-Speed Compressor:  Include manual-reset, high-pressure switch and automatic-reset, low-

pressure switch. 
3. Accumulator:  Suction tube. 

E. Refrigerant:  [R-410A]  
F. Condenser Coil:  Seamless copper-tube, aluminum-fin coil; circuited for integral liquid subcooler, with removable drain pan and brass service valves with service ports. 
G. Condenser Fan:  Direct-drive, aluminum propeller fan; with permanently lubricated, totally enclosed fan 

motor with thermal-overload protection [and ball bearings]. 
H. Accessories: 

1. Coastal Filter:  Mesh screen to protect condenser coil from salt damage. 
2. Crankcase heater. 3. Cycle Protector:  Automatic-reset timer to prevent rapid compressor cycling. 
4. [Electronic programmable thermostat] to control compressor and condenser unit and evaporator 

fan. 
5. Evaporator Freeze Thermostat:  Temperature-actuated switch that stops unit when evaporator 

reaches freezing temperature. 
6. Filter-dryer.7. High-Pressure Switch:  Automatic-reset switch cycles compressor off on high refrigerant pressure. 
8. Liquid-line solenoid. 
9. Low-Ambient Controller:  Cycles condenser fan to permit operation down to [30 deg F (minus 1 

deg C)] [with time-delay relay to bypass low-pressure switch]. 
10. Low-Ambient Controller:  Controls condenser fan speed to permit operation down to minus 20 deg F (minus 29 deg C)[ with time-delay relay to bypass low-pressure switch]. 
11. Low-Pressure Switch:  Automatic-reset switch cycles compressor off on low refrigerant pressure. 
12. PE mounting base. 
13. Precharged and insulated suction and liquid tubing. 
14. Sound Hood:  Wraps around sound attenuation cover for compressor. 
15. Thermostatic expansion valve. 16. Time-Delay Relay:  Continues operation of evaporator fan after compressor shuts off. 
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17. Reversing valve. 

I. Unit Casing:  Galvanized steel, finished with baked enamel; with removable panels for access to controls, 
weep holes for water drainage, and mounting holes in base.  Mount service valves, fittings, and gage ports 
on exterior of casing. 

2.2 COMPRESSOR AND CONDENSER UNITS, AIR COOLED, 6 TO 120 TONS (21 TO 422 kW) 
A. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  
B. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on 

Drawings]  or comparable product by one of the following: 
1. Carrier Corporation; Commercial HVAC Systems. 
2. Trane; a business of American Standard Companies. 
3. YORK; a Johnson Controls company. 

C. Description:  Factory assembled and tested, air cooled; consisting of casing, compressors, condenser 
coils, condenser fans and motors, and unit controls. 

D. Compressor:  Hermetic scroll compressor designed for service with crankcase sight glass, crankcase 
heater, and backseating service access valves on suction and discharge ports. 
1. Capacity Control: [Hot-gas bypass]. 

E. Compressor:  Hermetic or semihermetic rotary screw compressor designed for service with crankcase sight glass, crankcase heater, and backseating service access valves on suction and discharge ports. 
1. Capacity Control:  [Variable-frequency controller] 

F. Refrigerant:  [R-410A]  
G. Condenser Coil:  Seamless copper-tube, aluminum-fin coil, including subcooling circuit and backseating 

liquid-line service access valve.  Factory pressure test coils, then dehydrate by drawing a vacuum and fill 
with a holding charge of nitrogen or refrigerant. 

H. Condenser Fan:  Propeller-type vertical discharge; either directly or belt driven.  Include the following: 
1. Permanently lubricated, ball-bearing [ totally enclosed] motors. 
2. Separate motor for each fan. 
3. Dynamically and statically balanced fan assemblies. 

I. Operating and safety controls include the following: 
1. Manual-reset, high-pressure cutout switches. 2. Automatic-reset, low-pressure cutout switches. 
3. Low-oil-pressure cutout switch. 
4. Compressor-winding thermostat cutout switch. 
5. Three-leg, compressor-overload protection. 
6. Control transformer. 7. Magnetic contactors for compressor and condenser fan motors. 
8. Timer to prevent excessive compressor cycling. 
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J. Accessories: 
1. [Electronic programmable thermostat] to control compressor and condenser unit and evaporator 

fan. 
2. Low-Ambient Controller:  Cycles condenser fan to permit operation down to 0 deg F (minus 18 

deg C)[ with time-delay relay to bypass low-pressure switch]. 
3. Low-Ambient Controller:  Controls condenser fan speed to permit operation down to minus 20 

deg F (minus 29 deg C)[ with time-delay relay to bypass low-pressure switch]. 4. Gage Panel:  Package with refrigerant circuit suction and discharge gages. 
5. Hot-gas bypass kit. 
6. Part-winding-start timing relay, circuit breakers, and contactors. 
7. Reversing valve. 

K. Unit Casings:  Designed for outdoor installation with weather protection for components and controls and with removable panels for required access to compressors, controls, condenser fans, motors, and drives.  
Additional features include the following: 
1. Steel, galvanized or zinc coated, for exposed casing surfaces; treated and finished with 

manufacturer's standard paint coating. 
2. Perimeter base rail with forklift slots and lifting holes to facilitate rigging. 
3. Gasketed control panel door. 4. Nonfused disconnect switch, factory mounted and wired, for single external electrical power 

connection.
5. Condenser coil [hail guard]  

2.3 SOURCE QUALITY CONTROL 
A. Energy Efficiency:  Equal to or greater than prescribed by ASHRAE/IESNA 90.1, "Energy Efficient 

Design of New Buildings except Low-Rise Residential Buildings," Section 6, "Heating, Ventilating, and Air-Conditioning." 
B. Testing Requirements:  Factory test sound-power-level ratings according to [ARI 270]  

PART 3 - EXECUTION 

3.1 INSTALLATION 
A. Install units level and plumb, firmly anchored in locations indicated; maintain manufacturer's 

recommended clearances. 
B. Install compressor and condenser units on PE mounting base. 
C. Install roof-mounting units on equipment supports specified in Section 077200 "Roof Accessories." 
D. Vibration Isolation:  Mount compressor and condenser units on rubber pads with a minimum deflection of 

[1/4 inch (6.35 mm)] Vibration isolation devices and installation requirements are specified in 
Section 230548 "Vibration and Seismic Controls for HVAC Piping and Equipment." 

E. Vibration Isolation:  Mount compressor and condenser units on restrained spring isolators with a 
minimum deflection of < 1” Vibration isolation devices and installation requirements are specified in 
Section 230548 "Vibration and Seismic Controls for HVAC Piping and Equipment." 
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F. Maintain manufacturer's recommended clearances for service and maintenance. 
G. Loose Components:  Install electrical components, devices, and accessories that are not factory mounted. 

3.2 CONNECTIONS 
A. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment. 
B. Connect precharged refrigerant tubing to unit's quick-connect fittings.  Install tubing so it does not 

interfere with access to unit.  Install furnished accessories. 
C. Connect refrigerant piping to air-cooled compressor and condenser units; maintain required access to unit.  Install furnished field-mounted accessories.  Refrigerant piping and specialties are specified in 

Section 232300 "Refrigerant Piping." 

3.3 FIELD QUALITY CONTROL 
A. Perform tests and inspections. 
B. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test.  Certify compliance with test 
parameters. 

2. Leak Test:  After installation, charge system with refrigerant and oil and test for leaks.  Repair 
leaks, replace lost refrigerant and oil, and retest until no leaks exist. 

3. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor 
operation and unit operation, product capability, and compliance with requirements. 4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 
equipment. 

5. Verify proper airflow over coils. 
C. Verify that vibration isolation and flexible connections properly dampen vibration transmission to 

structure.

END OF SECTION 236200 
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SECTION 237200 
AIR-TO-AIR ENERGY RECOVERY EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Heat wheels. 
2. Fixed-plate sensible heat exchangers. 3. Fixed-plate total heat exchangers. 

1.2 PERFORMANCE REQUIREMENTS 
A. Delegated Design:  Design vibration isolation details, including comprehensive engineering analysis by a 

qualified professional engineer, using performance requirements and design criteria indicated. 

1.3 ACTION SUBMITTALS 
A. Product Data:  For each type of product indicated. 
B. Shop Drawings:  For air-to-air energy recovery equipment.  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 air-to-air energy recovery equipment indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 
1. Detail fabrication and assembly of air-to-air energy recovery equipment. 
2. Vibration Isolation Base Details:  Detail fabrication including anchorages and attachments to 

structure and to supported equipment.  Include adjustable motor bases, rails, and frames for equipment mounting. 
3. Design Calculations:  Calculate requirements for selecting vibration isolators and for designing 

vibration isolation bases. 

1.4 INFORMATIONAL SUBMITTALS 
A. Seismic Qualification Certificates:  For air-to-air energy recovery equipment, accessories, and 

components, from manufacturer. 
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1.5 CLOSEOUT SUBMITTALS 
A. Operation and maintenance data. 

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. ARI Compliance: 

1. Capacity ratings for air-to-air energy recovery equipment shall comply with ARI 1060, "Performance Rating of Air-to-Air Heat Exchangers for Energy Recovery Ventilation 
Equipment." 

2. Capacity ratings for air coils shall comply with ARI 410, "Forced-Circulation Air- Cooling and 
Air-Heating Coils." 

C. ASHRAE Compliance: 
1. Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - 

"Construction and Startup." 
2. Capacity ratings for air-to-air energy recovery equipment shall comply with ASHRAE 84, 

"Method of Testing Air-to-Air Heat Exchangers." 
D. UL Compliance: 

1. Packaged heat recovery ventilators shall comply with requirements in UL 1812, "Ducted Heat Recovery Ventilators"; or UL 1815, "Nonducted Heat Recovery Ventilators." 
2. Electric coils shall comply with requirements in UL 1995, "Heating and Cooling Equipment." 

1.7 WARRANTY 
A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 

components of air-to-air energy recovery equipment that fail in materials or workmanship within 
specified warranty period. 
1. Warranty Period for Fixed-Plate Total Heat Exchangers:  [10] years. 

PART 2 - PRODUCTS 

2.1 HEAT WHEELS 
A. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  
B. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings]  or comparable product by one of the following: 1. Trane; American Standard Companies, Inc. 

2. Carrier Enterprise  
C. Casing: 

Bid 12139-983City of Fort Lauderdale

5/10/2018 5:38 AM p. 815

CAM 18-0815 
Exhibit 3 

Page 315 of 500



City of Fort Lauderdale  Section 
Fire Station # 8 210513 - 3237200 - 3

1. Steel with standard factory-painted finish. 2. Integral purge section limiting carryover of exhaust air to between [0.05 percent at 1.6-inch wg 
and 0.20 percent at 4-inch wg (0.05 percent at 400-Pa and 0.20 percent at 1000-Pa)] differential 
pressure. 

3. Casing seals on periphery of rotor and on duct divider and purge section. 
4. Support vertical rotors on grease-lubricated ball bearings having extended grease fittings [or 

permanently lubricated bearings].  Support horizontal rotors on tapered roller bearing. 
D. Rotor:  Aluminum segmented wheel strengthened with radial spokes [, with nontoxic, noncorrosive, 

silica-gel desiccant coating]. 
1. Maximum Solid Size for Media to Pass:  [800] micrometer. 

E. Rotor:   [Polymer] segmented wheel strengthened with radial spokes impregnated with nonmigrating, 
water-selective, molecular-sieve desiccant coating. 
1. Maximum Solid Size for Media to Pass:  [800] micrometer. 

F. Drive:  Fractional horsepower motor and gear reducer with speed changed by variable frequency 
controller and self-adjusting multilink belt around outside of rotor. 
1. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency 

requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC 
Equipment." 2. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load will not 
require motor to operate in service factor range above 1.0. 

G. Controls: 
1. Starting relay, factory mounted and wired, and manual motor starter for field wiring. 
2. Variable frequency controller, factory mounted and wired, with exhaust- and outdoor-air sensors, 

automatic changeover thermostat and set-point adjuster, to vary rotor speed and maintain [exhaust temperature above freezing and] air differential temperature above set point.  Rotor speed shall 
increase to maximum when exhaust-air temperature is less than outdoor-air temperature. 

3. Pilot-Light Indicator:  Display rotor rotation and speed. 
4. Speed Settings:  Adjustable settings for maximum and minimum rotor speed limits. 

H. Disposable Panel Filters: 
1. Comply with NFPA 90A. 2. Filter Holding Frames:  Arranged for flat or angular orientation, with access doors on both sides of 

unit.  Filters shall be removable from one side or lift out from access plenum. 
3. Factory-fabricated, viscous-coated, flat-panel type. 
4. Thickness:  [1 inch (25 mm)] 
5. Minimum Arrestance:  [80] according to ASHRAE 52.1. 6. Minimum Merv:  [5] , according to ASHRAE 52.2. 
7. Media:  Interlaced glass fibers sprayed with nonflammable adhesive [and antimicrobial agent]. 
8. Frame:  Galvanized steel with metal grid on outlet side, steel rod grid on inlet side, hinged, and 

with pull and retaining handles. 
I. Extended-Surface, Disposable Panel Filters: 

1. Comply with NFPA 90A. 2. Filter Holding Frames:  Arranged for flat or angular orientation, with access doors on both sides of 
unit.  Filters shall be removable from one side or lift out from access plenum. 

Bid 12139-983City of Fort Lauderdale

5/10/2018 5:38 AM p. 816

CAM 18-0815 
Exhibit 3 

Page 316 of 500



City of Fort Lauderdale  Section 
Fire Station # 8 210513 - 4237200 - 4

3. Factory-fabricated, dry, extended-surface type. 4. Thickness:  [2 inches (50 mm)]  
5. Minimum Arrestance:  [90] according to ASHRAE 52.1. 
6. Minimum Merv:  [7] according to ASHRAE 52.2. 
7. Media:  Fibrous material formed into deep-V-shaped pleats [with antimicrobial agent] and held by 

self-supporting wire grid. 
8. Media-Grid Frame:   [Galvanized steel]  9. Mounting Frames:  Welded, galvanized steel with gaskets and fasteners, suitable for bolting 

together into built-up filter banks. 

2.2 FIXED-PLATE SENSIBLE HEAT EXCHANGERS 
A. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  
B. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings]  or comparable product by one of the following: 

1. American Energy Exchange, Inc. 
2. Des Champs Technologies. 
3. Eclipse, Inc.; Exothermics Business Group. 
4. Nutech Brands Inc. 
5. RenewAire LLC. 6. UAS, Inc.; a CLARCOR company. 

C. Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1. 
D. Casing:  [Aluminum] with duct collars. 
E. Casing Insulation:   [1 inch (25 mm) thick, ASTM C 1071 with coated surface]  
F. Drain Pan:   [Molded ABS covering bottom of case, with drain connections on exhaust and supply side]. 

1. Comply with requirements in ASHRAE 62.1. 
G. Plates:  Evenly spaced and sealed and arranged for counter airflow. 

1. Plate Material:  [Embossed aluminum]  
2. Plate Coating:  [Epoxy 

H. Bypass Plenum:  Within casing, with gasketed face-and-bypass dampers having operating rods extended 
outside casing. 

I. Disposable Panel Filters: 
1. Comply with NFPA 90A. 
2. Filter Holding Frames:  Arranged for flat or angular orientation, with access doors on both sides of 

unit.  Filters shall be removable from one side or lift out from access plenum. 
3. Factory-fabricated, viscous-coated, flat-panel type. 
4. Thickness:  [2 inches (50 mm)]. 5. Minimum Arrestance:  [80]  according to ASHRAE 52.1. 
6. Minimum Merv:  [5] , according to ASHRAE 52.2. 
7. Media:  Interlaced glass fibers sprayed with nonflammable adhesive 
8. Frame:  Galvanized steel with metal grid on outlet side, steel rod grid on inlet side, hinged, and 

with pull and retaining handles. 
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J. Extended-Surface, Disposable Panel Filters: 
1. Comply with NFPA 90A. 
2. Filter Holding Frames:  Arranged for flat or angular orientation, with access doors on both sides of 

unit.  Filters shall be removable from one side or lift out from access plenum. 
3. Factory-fabricated, dry, extended-surface type. 
4. Thickness:  [2 inches (50 mm)]  
5. Minimum Arrestance:  [90] according to ASHRAE 52.1. 6. Minimum Merv:  [7]  according to ASHRAE 52.2. 
7. Media:  Fibrous material formed into deep-V-shaped pleats [ with antimicrobial agent] and held by 

self-supporting wire grid. 
8. Media-Grid Frame:  Galvanized steel 
9. Mounting Frames:  Welded, galvanized steel with gaskets and fasteners, suitable for bolting together into built-up filter banks. 

2.3 FIXED-PLATE TOTAL HEAT EXCHANGERS 
A. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]  
B. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings]  or comparable product by one of the following: 

1. Mitsubishi Electric Sales Canada Inc. 2. RenewAire LLC. 
C. Casing:  Galvanized steel. 
D. Plates:  Evenly spaced and sealed and arranged for counter airflow. 

1. Plate Material:  Chemically treated paper with selective hydroscopicity and moisture permeability, 
and gas barrier properties. 

E. Bypass Plenum:  Within casing, with gasketed face-and-bypass dampers having operating rods extended outside casing. 
F. Disposable Panel Filters: 

1. Comply with NFPA 90A. 
2. Filter Holding Frames:  Arranged for flat or angular orientation, with access doors on both sides of 

unit.  Filters shall be removable from one side or lift out from access plenum. 
3. Factory-fabricated, viscous-coated, flat-panel type. 4. Thickness:  [1 inch (25 mm)] [2 inches (50 mm)]. 

Minimum Arrestance:  [80] according to ASHRAE 52.1. 
5. Minimum Merv:  [5]  according to ASHRAE 52.2. 
6. Media:  Interlaced glass fibers sprayed with nonflammable adhesive[ and antimicrobial agent]. 
7. Frame:  Galvanized steel with metal grid on outlet side, steel rod grid on inlet side, hinged, and with pull and retaining handles. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 
A. Install heat wheels so supply and exhaust airstreams flow in opposite directions and rotation is away from 

exhaust side to purge section to supply side. 
1. Install access doors in both supply and exhaust ducts, both upstream and downstream, for access 

to wheel surfaces, drive motor, and seals. 
2. Install removable panels or access doors between supply and exhaust ducts on building side for bypass during startup. 
3. Access doors and panels are specified in Section 233300 "Air Duct Accessories." 

B. Install fixed-plate heat exchangers so supply and exhaust airstreams flow in opposite directions. 
1. Install duct access doors in both supply and exhaust ducts, both upstream and downstream, for 

access to heat exchanger.  Access doors and panels are specified in Section 233300 "Air Duct Accessories." 
C. Install floor-mounted units on 4-inch- (100-mm-) high concrete base[ designed to withstand, without 

damage to equipment, seismic force required by code]. 
1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install 

dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete base. 
2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor. 
3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and 

directions furnished with items to be embedded. 
D. Suspended Units:  Suspend[ and brace] units from structural-steel support frame using threaded steel rods 

and spring hangers.  Comply with requirements for vibration isolation devices specified in 
Section 230548 "Vibration and Seismic Controls for HVAC Piping and Equipment." 

E. Install units with clearances for service and maintenance. 
F. Install new filters at completion of equipment installation and before testing, adjusting, and balancing. 
G. Pipe drains from drain pans to nearest floor drain; use ASTM B 88, Type L (ASTM B 88M, Type B), 

drawn-temper copper water tubing with soldered joints, same size as condensate drain connection. 
H. Pipe drains from drain pans to nearest floor drain; use ASTM D 1785, Schedule 40 PVC pipe and 

solvent-welded fittings, same size as condensate drain connection. 
1. Requirements for Low-Emitting Materials: 

a. 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). 

b. 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. Requirements for Low-Emitting Materials: Solvent cement and 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." 
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3.2 CONNECTIONS 
A. Comply with requirements for piping specified in Section 232113 "Hydronic Piping." Drawings indicate 

general arrangement of piping, fittings, and specialties. 
B. Install piping adjacent to unit to allow service and maintenance. 
C. Connect piping to units mounted on vibration isolators with flexible connectors. 

END OF SECTION 237200 
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SECTION 237433 
DEDICATED OUTDOOR-AIR UNITS 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section includes factory-packaged units capable of supplying up to 100 percent outdoor air and providing 

cooling and heating 

1.2 ACTION SUBMITTALS 
A. Product Data:  For each type of product. 
B. Shop Drawings:  Include plans, elevations, sections, and attachment details. 
C. Delegated-Design Submittal:  For design of [vibration isolation] including analysis data signed and sealed 

by the qualified professional engineer responsible for their preparation. 

1.3 INFORMATIONAL SUBMITTALS 
A. Coordination Drawings:  Roof-curb mounting details, drawn to scale, and coordinated with each other, 

using input from installers of the items involved: 
B. Startup service reports. 
C. Sample warranty. 

1.4 CLOSEOUT SUBMITTALS 
A. Operation and maintenance data. 

1.5 WARRANTY 
A. Special Warranty:  Manufacturer agrees to replace components of units that fail in materials or 

workmanship within specified warranty period. 
1. Warranty Period for Compressors:  [Five] years from date of Substantial Completion. 
2. Warranty Period for Heat Exchangers:   [10] years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
A. Manufacturers:  Subject to compliance with requirements,  [provide products by one of the following]  
B. Basis-of-Design Product:  Subject to compliance with requirements, provide [product indicated on Drawings] or comparable product by one of the following: 

1. Carrier Inc. 
2. iAire3. Trane 
4. York 

2.2 PERFORMANCE REQUIREMENTS 
A. General Fabrication Requirements:  Comply with requirements in ASHRAE 62.1, Section 5 - "Systems 

and Equipment," and Section 7 - "Construction and System Start-up." 
B. Delegated Design:  Engage a qualified professional engineer, as defined in Section 014000 "Quality 

Requirements," to design [vibration isolation 
C. Wind-Restraint Performance: 

1. Basic Wind Speed:  per current code 
2. Building Classification Category:  per architectural plans 
3. Minimum 10 lb/sq. ft (48.8 kg/sq. m) multiplied by the maximum area of unit projected on a vertical plane that is normal to the wind direction and 45 degrees either side of normal. 

D. Cabinet Thermal Performance: 
1. Maximum Overall U-Value:  Comply with requirements in ASHRAE/IESNA 90.1. 
2. Maximum Overall U-Value:  [0.10 Btu/h x sq. ft. x deg F (0.57 W/sq. m x deg K)]  
3. Include effects of metal-to-metal contact and thermal bridges in the calculations. 

E. Cabinet Surface Condensation: 
1. Cabinet shall have additional insulation and vapor seals if required to prevent condensation on the 

interior and exterior of the cabinet. 
2. Portions of cabinet located downstream from the cooling coil shall have a thermal break at each 

thermal bridge between the exterior and interior casing to prevent condensation from occurring on 
the interior and exterior surfaces.  The thermal break shall not compromise the structural integrity 
of the cabinet. 

F. Maximum Cabinet Leakage:  [1] percent of the total supply-air flow at a pressure rating equal to the fan 
shut-off pressure. 

G. Cabinet Deflection Performance: 
1. Walls and roof deflection shall be within [1/200] of the span at the design working pressure equal 

to the fan shut-off pressure.  Deflection limits shall be measured at any point on the surface. 2. Floor deflections shall be within [1/240] of the span considering the worst-case condition caused 
by the following: 
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a. Service personnel. b. Internal components. 
c. Design working pressure defined for the walls and roof. 

H. 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. 

2.3 CABINET
A. Construction:   [double] wall. 
B. Exterior Casing Material:  [Galvanized steel with paint finish] 
C. Interior Casing Material:  [Galvanized] steel. 
D. Lifting and Handling Provisions:  Factory-installed shipping skids and lifting lugs. 
E. Base Rails:  [Galvanized] steel rails for mounting on roof curb or pad as indicated. 
F. Access for Inspection, Cleaning, and Maintenance:  Comply with requirements in ASHRAE 62.1. 

1. Service Doors:  Hinged access doors with gaskets.  Material and construction of doors shall match 
material and construction of cabinet in which doors are installed. 

G. Roof:  Standing seam or membrane; sloped to drain water. 
H. Floor:  Reinforced, metal surface; reinforced to limit deflection when walked on by service personnel.  

Insulation shall be below metal walking surface. 
I. Cabinet Insulation: 

1. Type:  [Fibrous-glass duct lining complying with ASTM C 1071, Type II]  
2. Thickness:  [1 inch (25 mm)]  
3. Insulation Adhesive:  Comply with ASTM C 916, Type I. 
4. Mechanical Fasteners:  Suitable for adhesive, mechanical, or welding attachment to casing without 

damaging liner and without causing air leakage when applied as recommended by manufacturer. 
J. Condensate Drain Pans: 

1. Shape:  Rectangular, with [1] [2] percent slope in at least two planes to direct water toward drain 
connection.

2. Size:  Large enough to collect condensate from cooling coils including coil piping connections, 
coil headers, and return bends. 
a. Length:  Extend drain pan downstream from leaving face [to comply with ASHRAE 62.1]  
b. Depth:  A minimum of [2 inches (50 mm)]  deep. 

3. Configuration:  Single wall. 
4. Configuration:  Double wall, with space between walls filled with foam insulation and moisture-

tight seal. 
5. Material:  Galvanized-steel sheet with asphaltic waterproofing compound coating on pan top 

surface.6. Material:  Stainless-steel sheet. 
7. Drain Connection: 
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a. Located on  [both ends] of pan, at lowest point of pan. b. Terminated with threaded nipple. 
c. Minimum Connection Size:  [NPS 1 (DN 25)]  

8. Units with stacked coils shall have an intermediate drain pan to collect condensate from top coil. 
K. Surfaces in Contact with Airstream:  Comply with requirements in ASHRAE 62.1 for resistance to mold 

and erosion. 
L. Roof Curb:  Full-perimeter curb of sheet metal, minimum [8 inches (200 mm)] high, with wood nailer, neoprene sealing strip, and welded Z-bar flashing. 

1. Comply with requirements in "The NRCA Roofing Manual." 

2.4 SUPPLY FAN 
A. Forward-Curved Fan Type:  Centrifugal; statically and dynamically balanced. 

1. Fan Wheel Material:  [Galvanized] steel, mounted on solid-steel shaft. 2. Bearings:  [Self-aligning, permanently lubricated ball bearings]  
B. Plenum Fan Type:  Single width, non-overloading, with backward-inclined or airfoil blades. 

1. Fan Wheel Material:  Aluminum; attached directly to motor shaft. 
2. Fan Wheel Drive and Arrangement:  Direct drive, AMCA Arrangement 4. 
3. Fan panel and frame Material:  Powder-coated steel, stainless steel, or aluminum. 
4. Fan Enclosure:  Easily removable enclosure around rotating parts. 5. Fan Balance:  Precision balance fan below 0.08 inch/s (2.0 mm/s) at design speed with filter in. 

C. Service Factor for Belt Drive Applications:  [Multiple ]V-belt drive with matching fan pulley and 
adjustable motor sheaves and belt assembly with minimum [1.4] service factor. 

D. Mounting:  Fan wheel, motor, and drives shall be mounted to fan casing with [spring] isolators. 

2.5 COOLING COILS 
A. Capacity Ratings:  Comply with ASHRAE 33 and ARI 410 [and coil bearing the ARI label]. 
B. Coil Casing Material:  [Manufacturer's standard material]   
C. Tube Material:  [Copper]  
D. Tube Header Material:  [Manufacturer's standard material]  
E. Fin Material:  [Aluminum]  
F. Fin and Tube Joints:  Mechanical bond. 
G. Leak Test:  Coils shall be leak tested with air underwater. 
H. Refrigerant Coil Capacity Reduction:  Circuit coils for [face] control. 
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I. Refrigerant Coil Suction and Distributor Header Materials:  Seamless copper tube with brazed joints. 
J. Coating:  Phenolic epoxy corrosion-protection coating after assembly. 

2.6 REFRIGERATION SYSTEM 
A. Comply with requirements in ASHRAE 15, "Safety Standard for Refrigeration Systems." 
B. Refrigerant Charge:  Factory charged with refrigerant and filled with oil. 
C. Compressors:  [Reciprocating or scroll] compressors with integral vibration isolators, internal overcurrent 

and overtemperature protection, internal pressure relief[, and crankcase heater]. 
D. Refrigerant:   [R-134a] 

1. Classified as Safety Group A1 according to ASHRAE 34. 
2. Provide unit with operating charge of refrigerant. 

E. Refrigeration System Specialties: 
1. Expansion valve with replaceable thermostatic element. 2. Refrigerant dryer. 
3. High-pressure switch. 
4. Low-pressure switch. 
5. Thermostat for coil freeze-up protection during low ambient temperature operation or loss of air. 
6. Brass service valves installed in discharge and liquid lines. 

F. Capacity Control: 
1. Hot-gas bypass refrigerant control for capacity control with continuous dehumidification on a 

single compressor. 
2. Patented, Rawal APR control with zero to 100 percent modulating capacity control using hot-gas 

bypass.  Evaporator coil shall be continuously active for dehumidification. 
3. Single compressor with evaporator and condenser coil within the refrigerant section to provide 

initial pre-cooling and to reheat for humidity control. 4. Heat-pipe heat exchanger wrapped around the evaporator coil to pre-cool the air entering the 
evaporator coil and reheat the air leaving the evaporator coil to control humidity. 

G. Refrigerant [condenser] [and] [reheat condenser] coils: 
1. Capacity Ratings:  Complying with ASHRAE 33 and ARI 410 [and coil bearing the ARI label]. 
2. Tube Material:  Copper. 
3. Fin Material:  [Aluminum]  4. Fin and Tube Joint:  Mechanical bond. 
5. Leak Test:  Coils shall be leak tested with air underwater. 
6. Coating:  Phenolic epoxy corrosion-protection coating after assembly. 

H. Condenser Fan Assembly: 
1. Fans:  Direct-drive propeller type with statically and dynamically balanced fan blades. 2. Fan Motors: 
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a. Comply with NEMA designation, temperature rating, service factor, and efficiency requirements for motors specified in Section 230513 "Common Motor Requirements for 
HVAC Equipment." 

b. Motor Enclosure:  Totally enclosed non-ventilating (TENV) or totally enclosed air over 
(TEAO) enclosure. 

c. Enclosure Materials:   [Cast aluminum] 
d. Motor Bearings:  [Permanently lubricated bearings]  

3. Fan Safety Guards:  Steel with corrosion-resistant coating. 
I. Safety Controls: 

1. Compressor motor and condenser coil fan motor low ambient lockout. 
2. Overcurrent protection for compressor motor. 

2.7 ELECTRIC-RESISTANCE HEATING COIL 
A. UL Compliance:  Comply with requirements in UL 1995, "Heating and Cooling Equipment." 
B. Electric-Resistance Heating Elements: 

1. Coiled Resistance Wire:  80 percent nickel and 20 percent chromium. 
2. Tubular-Steel Sheath:  Compacted magnesium oxide powder. 
3. Fins:  Spiral-wound, copper-plated, steel fins continuously brazed to sheath. 
4. Heating Capacity:  Low density 35 W per sq. in. (54 kW per sq. m), factory wired for single-point wiring connection; with time delay for element staging and overcurrent- and overheat-protection 

devices. 
5. Safety Controls: 

a. Blower-motor interlock, air-pressure switch. 
b. Quiet mercury contactors. 
c. Time delay between steps. d. Integral, nonfused power disconnect switch. 

C. Electric-Resistance Heating Elements: 
1. Open-Coil Resistance Wire:  80 percent nickel and 20 percent chromium. 
2. Supports and Insulation:  Floating ceramic bushings recessed into casing openings; fastened to 

supporting brackets and mounted in galvanized-steel frame. 
3. Heating Capacity:  Low density 35 W per sq. in. (54 kW per sq. m), factory wired for single-point wiring connection; with time delay for element staging and overcurrent- and overheat-protection 

devices. 
4. Safety Controls: 

a. Blower-motor interlock, air-pressure switch. 
b. Quiet mercury contactors. c. Time delay between steps. 
d. Integral, nonfused power disconnect switch. 

D. Heat-Exchanger Drain Pan Material:  Stainless steel. 
E. Venting:  Gravity vented. 
F. Venting:  Power vent with integral, motorized centrifugal fan interlocked with gas valve. 
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G. Safety Controls: 
1. Gas Control Valve:  [Two stage]  
2. Gas Train:  Single-body, regulated, redundant, 24-V ac gas valve assembly containing pilot 

solenoid valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff. 

2.8 HOT-WATER HEATING COIL 
A. Capacity Ratings:  Comply with ASHRAE 33 and ARI 410 [and coil bearing the ARI label]. 
B. Coil Casing Material:  [Manufacturer's standard material]  
C. Tube Material:  [Copper]  
D. Tube Header Material:  [Manufacturer's standard material]  
E. Fin Material:  [Aluminum]  
F. Fin and Tube Joints:  Mechanical bond. 
G. Leak Test:  Coils shall be leak tested with air underwater. 
H. Coating:  Phenolic epoxy corrosion-protection coating after assembly. 

2.9 OUTDOOR-AIR INTAKE HOOD 
A. Type:  Manufacturer's standard hood or louver. 
B. Materials:  Match cabinet. 
C. Bird Screen:  Comply with requirements in ASHRAE 62.1. 
D. Configuration:  Designed to inhibit wind-driven rain and snow from entering unit. 

2.10 FILTERS 
A. Cleanable Filters:  2-inch- (50-mm-) thick, cleanable metal mesh. 
B. Mounting Frames: 

1. Panel filters arranged for flat or angular orientation, with access doors on both sides of unit.  
Filters shall be removable from one side or from access plenum. 

2. Extended surface filters arranged for flat orientation, removable from access plenum. 3. Galvanized or stainless steel with gaskets and fasteners, suitable for bolting together into built-up 
filter banks[ with space for prefilter]. 
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2.11 ELECTRICAL POWER CONNECTIONS 
A. General Electrical Power Connection Requirements:  Factory-installed and -wired switches, motor 

controllers, transformers, and other necessary electrical devices shall provide a [single-point ]field power 
connection to unit. 

B. Enclosure:  NEMA 250, [Type 3R] mounted in unit with hinged access door in unit cabinet having a lock 
and key or padlock and key, 

C. Wiring:  Numbered and color-coded to match wiring diagram. 
D. Wiring Location:  Install factory wiring outside an enclosure in a raceway. 
E. Power Interface:  Field power interface shall be to [wire lugs]  
F. Factory Wiring:  Branch power circuit to each motor and to controls with one of the following 

disconnecting means: 
1. NEMA KS 1, heavy-duty, fusible switch with rejection-type fuse clips rated for fuses.  Select and size fuses to provide Type 2 protection according to IEC 60947-4-1. 
2. NEMA KS 1, heavy-duty, nonfusible switch. 
3. UL 489, motor-circuit protector (circuit breaker) with field-adjustable, short-circuit trip 

coordinated with motor locked-rotor amperes. 
G. Factory-Mounted, Overcurrent-Protection Service:  For each motor. 
H. Transformer:  Factory mounted with primary and secondary fuses and sized with enough capacity to operate electrical load plus spare capacity. 
I. Controls:  Factory wire unit-mounted controls where indicated. 
J. Lights:  Factory wire unit-mounted lights. 
K. Receptacle:  Factory wire unit-mounted, ground fault interrupt (GFI) duplex receptacle. 
L. Control Relays:  Auxiliary and adjustable time-delay relays. 

2.12 CONTROLS 
A. Control equipment and sequence of operation are specified in Section 230900 "Instrumentation and 

Control for HVAC." 
B. Control Valves:  Comply with requirements in Section 230900 "Instrumentation and Control for HVAC." 
C. Control Wiring:  Factory wire connection for controls' power supply. 
D. Control Devices:  Sensors, transmitters, relays, switches, detectors, operators, actuators, and valves shall 

be manufacturer's standard items to accomplish indicated control functions. 
E.  [Unit]-Mounted Status Panel: 

1. Cooling/Off/Heating Controls:  Control operational mode. 
2. Damper Position:  Indicate position of outdoor-air dampers in terms of percentage of outdoor air. 
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3. Status Lights: 
a. Filter dirty. 
b. Fan operating. 
c. Cooling operating. 
d. Heating operating. 
e. Smoke alarm. 
f. General alarm. 

4. Digital Numeric Display: 
a. Outdoor airflow. 
b. Supply airflow. 
c. Outdoor dry-bulb temperature. 
d. Outdoor dew point temperature. e. Space temperature. 
f. Supply temperature. 
g. Space relative humidity. 

F. Control Dampers: 
1. Damper Location:  Factory installed inside unit for ease of blade axle and bushing service.  

Arrange dampers located in a mixing box to achieve convergent airflow to minimize stratification. 2. Damper Leakage:  Comply with requirements in AMCA 500-D.  Leakage shall not exceed 6.5 cfm 
per sq. ft. (33 L/s per sq. m) at a static-pressure differential of 4.0 inches water column (1000 Pa) 
when a torque of 5 inch pounds per sq. ft. (30.1 Newton meters per sq. m) is applied to the damper 
jackshaft. 

3. Damper Rating:  Rated for close-off pressure equal to the fan shutoff pressure. 
4. Damper Label:  Bear the AMCA seal for both air leakage and performance. 5. Blade Configuration:  Unless otherwise indicated, use parallel blade configuration for two-

position control and equipment isolation service and use modulating control when mixing two 
airstreams.  For other applications, use an opposed-blade configuration. 

6. Damper Frame Material:  [Extruded aluminum 
7. Blade Type:  [Single-thickness metal reinforced with multiple V-grooves]  
8. Blade Material:  [Extruded aluminum]  9. Maximum Blade Width:  6 inches (150 mm). 
10. Maximum Blade Length:  48 inches (1200 mm). 
11. Blade Seals:  Replaceable, continuous perimeter vinyl seals and jambs with stainless-steel 

compression-type seals. 
12. Bearings:  Thrust bearings for vertical blade axles. 13. Airflow Measurement: 

a. Monitoring System:  Complete and functioning system of airflow monitoring as an integral 
part of the damper assembly where indicated. 

b. Remote Monitoring Signal:  0-10 volt or 4-20 mA scaled signal. 
c. Accuracy of flow measurement:  Within [10] percent of the actual flow rate between the 

range of the scheduled minimum and maximum airflow.  For units with a large range between minimum and maximum airflow, configure the damper sections and flow 
measurement assembly as necessary to comply with accuracy. 

d. Straightening Device:  Integral to the flow measurement assembly if required to achieve 
the specified accuracy as installed. 

e. flow measuring device:  Suitable for operation in untreated and unfiltered outdoor air.  If 
necessary, include temperature and altitude compensation and correction to maintain the accuracy.
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G. Damper Operators: 
1. Factory-installed electric operator for each damper assembly with one operator for each damper 

assembly mounted to the damper frame. 
2. Operator capable of shutoff against fan pressure and able to operate the damper with sufficient 

reserve power to achieve smooth modulating action and proper speed of response at the velocity 
and pressure conditions to which the damper is subjected. 

3. Maximum Operating Time:  Open or close damper 90 degrees in [60] seconds. 4. Adjustable Stops:  For both maximum and minimum positions. 
5. Position Indicator and Graduated Scale:  Factory installed on each actuator with words "OPEN" 

and "CLOSED," or similar identification, at travel limits. 
6. Spring-return operator to fail-safe; either closed or open as required by application. 
7. Operator Type:  Direct coupled, designed for minimum 60,000 full-stroke cycles at rated torque. 8. Position feedback Signal:  For remote monitoring of damper position. 
9. Coupling:  V-bolt and V-shaped, toothed cradle. 
10. Circuitry:  Electronic overload or digital rotation-sensing circuitry. 

H. Refrigeration System Controls: 
1. Unit-mounted enthalpy controller shall lock out refrigerant system when outdoor-air enthalpy is 

less than [28 Btu/lb (65 kJ/kg)]  of dry air or outdoor-air temperature is less than 60 deg F (15 deg C) 
2. Outdoor-air sensor de-energizes dehumidifier operation when outdoor-air temperature is less than 

60 deg F (15 deg C 
3. Relative-humidity sensor energizes dehumidifier operation when relative humidity is more than 

[50]  percent. 
I. Furnace Controls: 

1. [Factory-mounted sensor in supply outlet] with sensor adjustment located in control panel to 
modulate gas furnace burner to maintain space temperature. 

2. Wall-mounted, space-temperature sensor with [temperature adjustment] to modulate gas furnace 
burner to maintain space temperature. 

3. Remote Setback:  Adjustable room thermostat selected by timer, set at [50 deg F (10 deg C)]  
cycles supply fan and gas furnace burner to maintain space temperature. 4. Staged Burner Control:  [Two] steps of control. 

5. Electromechanical or Electronic Burner Control:  20 to 100 percent modulation of the firing rate; 
10 to 100 percent with dual-furnace units. 

J. Electric-Resistance Heat Controls: 
1. [Factory-mounted sensor in unit discharge] with sensor adjustment located in control panel to control electric coil to maintain temperature. 
2. Wall-mounted, space-temperature sensor with [temperature adjustment] to control electric coil to 

maintain temperature. 
3. Capacity Controls:   [Multiple steps]  

K. Hot-Water Coil Controls:  [Factory-mounted sensor in unit discharge] with sensor adjustment located in 
control panel to modulate factory-[mounted] coil control valve to maintain temperature. 

L. Hot-Water Coil Controls:  Space-temperature sensor with [temperature adjustment] to modulate factory-
[mounted] coil control valve to maintain temperature. 

M. Damper Controls:  Space pressure sensor modulates outdoor- and return-air dampers to maintain a 
positive pressure in space at a minimum of [0.05 inch wg (12.4 Pa)] with respect to outdoor reference. 
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N. Integral Smoke Alarm:  Smoke detector installed in [supply] [and] [return] air. 
O. DDC Temperature Control:  Standalone control module for link between unit controls and DDC 

temperature-control system.  Control module shall be compatible with City of Coral Springs MetaSys 
control system. Contractor to provide all required communication components required to facilitate 
integration and compatibility with existing MetaSys system. 
1. Start/stop interface relay, and relay to notify DDC temperature-control system alarm condition. 
2. Hardware interface or additional sensors for the following: 

a. Room temperature. 
b. Discharge-air temperature. 
c. Refrigeration system operating. 
d. Furnace operating. 
e. Constant and variable motor loads. f. Variable-frequency-controller operation. 
g. Cooling load. 
h. Economizer cycles. 
i. Air-distribution static pressure and ventilation-air volumes. 

P. BAS Interface:  Factory-installed hardware and software to enable the BAS to monitor, control, and 
display unit status and alarms. 
1. Hardwired Points: 

a. Monitoring:  On-off status, [common trouble alarm]  
b. Control:  On-off operation, [space temperature set-point adjustment] 

2. [ASHRAE 135 (BACnet)] communication interface with the BAS shall enable the BAS operator 
to remotely control and monitor the unit from an operator workstation.  Control features and 
monitoring points displayed locally at unit control panel shall be available through the BAS. 

2.13 ACCESSORIES 
A. Service Lights and Switch:  Factory installed in  [fan and coil sections] with weatherproof cover.  Factory 

wire lights to a single-point field connection. 
B. Duplex Receptacle:  Factory mounted in unit supply-fan section [and refrigeration section], with 20 amp 

120 V GFI duplex receptacle and weatherproof cover. 

PART 3 - EXECUTION 

3.1 INSTALLATION 
A. Comply with manufacturer's rigging and installation instructions for unloading units and moving to final 

locations. 
B. Curb Support:  Install roof curb on roof structure according to "The NRCA Roofing Manual." 

1. Install and secure units on curbs and coordinate roof penetrations and flashing with roof construction. 
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2. Coordinate size, installation, and structural capacity of roof curbs, equipment supports, and roof penetrations.  These items are specified in Section 077200 "Roof Accessories." 
3. Coordinate size, location, and installation of unit manufacturer's roof curbs and equipment 

supports with roof Installer. 
C. Restrained Curb Support:  Install restrained vibration isolation roof-curb rails on roof structure according 

to "The NRCA Roofing Manual." 
1. Restrained isolation roof-curb rails are specified in Section 230548 "Vibration and Seismic Controls for HVAC Piping and Equipment." 
2. Install and secure units on curbs and coordinate roof penetrations and flashing with roof 

construction. 
3. Install flexible duct connectors.  Comply with requirements in Section 233300 "Air Duct 

Accessories" for flexible duct connectors. 4. Install vibration isolation and seismic-control devices.  Comply with requirements in 
Section 230548 "Vibration and Seismic Controls for HVAC Piping and Equipment" for vibration 
isolation and seismic-control devices. 

5. Coordinate size, installation, and structural capacity of roof curbs, equipment supports, and roof 
penetrations.  These items are specified in Section 077200 "Roof Accessories." 

6. Coordinate size, location, and installation of unit manufacturer's roof curbs and equipment supports with roof Installer. 
D. Equipment Mounting:  Install floor or on-grade mounted units on cast-in-place concrete equipment bases.   

1. Coordinate sizes and locations of concrete bases with actual equipment provided.  Cast anchor-
bolt inserts into bases. 

2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install 
dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete base. 3. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base, and 
anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use 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. 
E. Suspended Units:  Suspend[ and brace] units from structural-steel support frame using threaded steel rods and spring hangers.  Comply with requirements for vibration isolation devices specified in 

Section 230548 "Vibration and Seismic Controls for HVAC Piping and Equipment." 
F. Install wall- and duct-mounted sensors furnished by manufacturer for field installation.  Install control 

wiring and make final connections to control devices and unit control panel. 
G. Install 3000-psi (20.7-MPa), compressive-strength (28-day) concrete base inside roof curb, [4 inches (100 mm)] thick.  Concrete and reinforcement are specified with concrete. 
H. Comply with requirements for gas-fired furnace installation in NFPA 54, "National Fuel Gas Code." 
I. Install separate devices furnished by manufacturer and not factory installed. 
J. Install new filters at completion of equipment installation and before testing, adjusting, and balancing. 
K. Install drain pipes from unit drain pans to sanitary drain. 

1. Drain Piping:  Drawn-temper copper water tubing complying with ASTM B 88, Type L (ASTM B 88M, Type B), with soldered joints. 

Bid 12139-983City of Fort Lauderdale

5/10/2018 5:38 AM p. 832

CAM 18-0815 
Exhibit 3 

Page 332 of 500



City of Fort Lauderdale  Section 01
Fire Station # 8 210513 - 13237433 - 13

2. Drain Piping:  Schedule 40 PVC pipe complying with ASTM D 1785, with solvent-welded fittings. 
a. 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). 
b. 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). 
c. Solvent cement and 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." 

3. Pipe Size:  Same size as condensate drain pan connection. 

3.2 CONNECTIONS 
A. Duct Connections: 

1. Comply with requirements in Section 233113 "Metal Ducts." 
2. Drawings indicate the general arrangement of ducts. 
3. Connect ducts to units with flexible duct connectors.  Comply with requirements for flexible duct 

connectors in Section 233300 "Air Duct Accessories." 
B. Electrical Connections:  Comply with requirements for power wiring, switches, and motor controls in electrical Sections. 

1. Install electrical devices furnished by unit manufacturer but not factory mounted. 

3.3 STARTUP SERVICE 
A. [Engage a factory-authorized service representative to perform] startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 
2. Inspect units for visible damage to furnace combustion chamber. 3. Perform the following operations for both minimum and maximum firing and adjust burner for 

peak efficiency: 
a. Measure gas pressure at manifold. 
b. Measure combustion-air temperature at inlet to combustion chamber. 
c. Measure flue-gas temperature at furnace discharge. 
d. Perform flue-gas analysis.  Measure and record flue-gas carbon dioxide and oxygen concentration. 
e. Measure supply-air temperature and volume when burner is at maximum firing rate and 

when burner is off.  Calculate useful heat to supply air. 
4. Verify operation of remote panel including pilot-light operation and failure modes.  Inspect the 

following: 
a. High-limit heat exchanger. 
b. Alarms. 

5. Inspect units for visible damage to refrigerant compressor, condenser and evaporator coils, and 
fans. 
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6. Start refrigeration system when outdoor-air temperature is within normal operating limits and measure and record the following: 
a. Cooling coil leaving-air, dry- and wet-bulb temperatures. 
b. Cooling coil entering-air, dry- and wet-bulb temperatures. 
c. Condenser coil entering-air dry-bulb temperature. 
d. Condenser coil leaving-air dry-bulb temperature. 

7. Simulate maximum cooling demand and inspect the following: 
a. Compressor refrigerant suction and hot-gas pressures. 
b. Short-circuiting of air through outside coil or from outside coil to outdoor-air intake. 

8. Inspect casing insulation for integrity, moisture content, and adhesion. 
9. Verify that clearances have been provided for servicing. 
10. Verify that controls are connected and operable. 11. Verify that filters are installed. 
12. Clean coils and inspect for construction debris. 
13. Clean furnace flue and inspect for construction debris. 
14. Inspect operation of power vents. 
15. Purge gas line. 
16. Inspect and adjust vibration isolators and seismic restraints. 17. Verify bearing lubrication. 
18. Clean fans and inspect fan-wheel rotation for movement in correct direction without vibration and 

binding. 
19. Adjust fan belts to proper alignment and tension. 
20. Start unit. 
21. Inspect and record performance of interlocks and protective devices including response to smoke detectors by fan controls and fire alarm. 
22. Operate unit for run-in period. 
23. Calibrate controls. 
24. Adjust and inspect high-temperature limits. 
25. Inspect outdoor-air dampers for proper stroke[ and interlock with return-air dampers]. 
26. Verify operational sequence of controls. 27. Measure and record the following airflows.  Plot fan volumes on fan curve. 

a. Supply-air volume. 
b. Return-air flow. 
c. Outdoor-air flow. 

B. After startup, change filters, verify bearing lubrication, and adjust belt tension. 
C. Remove and replace components that do not properly operate and repeat startup procedures as specified 

above.
D. Prepare written report of the results of startup services. 

3.4 ADJUSTING 
A. Adjust initial temperature and humidity set points. 
B. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 
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C. Occupancy Adjustments:  When requested within [12]  months from date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to [two]  
visits to Project during other-than-normal occupancy hours for this purpose. 

END OF SECTION 237433 
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SECTION 260519 
LOW-VOLTGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 
A. This Section includes building wires and cables and associated connectors, splices, and terminations for 

wiring systems rated 600 V and less. 

1.3 SUBMITTALS 
A. Product Data:  For wire and cable and associated splices and connectors. 

1.4 QUALITY ASSURANCE 
A. Listing and Labeling:  Provide wires and cables specified in this Section that are listed and labeled. 

1. The Terms "Listed" and "Labeled":  As defined in NFPA 70, Article 100. 
B. Comply with NFPA 70. 

1.5 DELIVERY, STORAGE, AND HANDLING 
A. Deliver wires and cables according to NEMA WC 26. 

1.6 COORDINATION 
A. Coordinate layout and installation of cables with other installations. 
B. Revise locations and elevations from those indicated, as required to suit field conditions and as approved. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 

may be incorporated into the Work include, but are not limited to, the following: 
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1. Wires and Cables: 
a. Carol Cable Co., Inc. 
b. Senator Wire & Cable Company. 
c. Southwire Company. d. Rome Cable. 
e. AFC Cable Systems. 

2. Connectors for Wires and Cables: 
a. AMP Incorporated. 
b. General Signal; O-Z/Gedney. 
c. ILSCO. 
d. Burndy. 
e. 3M Company. 

2.2 BUILDING WIRES AND CABLES 
A. UL-listed building wires and cables with conductor material, insulation type, cable construction, and rat-

ing as specified in Part 3 "Wire and Insulation Applications" Article. 
B. Thermoplastic Insulation Material:  Comply with NEMA WC 5. 
C. Cross-Linked Polyethylene Insulation Material:  Comply with NEMA WC 7. 
D. Conductor Material:  Copper, 98% conductivity. 
E. Stranding:  Solid conductor for No. 10 AWG and smaller; stranded conductor for larger than 

No. 10 AWG. 

2.3 CONNECTORS AND SPLICES 
A. UL-listed, factory-fabricated wiring connectors of size, ampacity rating, material, type, and class for ap-

plication and service indicated.  Comply with Project's installation requirements and as specified in Part 3 
"Wire and Insulation Applications" Article. 

PART 3 - EXECUTION 

3.1 EXAMINATION 
A. Examine raceways and building finishes to receive wires and cables for compliance with requirements for 

installation tolerances and other conditions affecting performance of wires and cables.  Do not proceed 
with installation until unsatisfactory conditions have been corrected. 

3.2 WIRE AND INSULATION APPLICATIONS 
A. Service Entrance:  Type XHHW or THWN, in raceway. 
B. Feeders:  Type THHN/THWN, in raceway. 
C. Branch Circuits:  Type THHN/THWN, in raceway. 
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D. Branch Circuits:  Type MC Cable, 75C insulation.  Where specifically approved for use by the authority 
having jurisdiction type “MC” Cable with aluminum armor and internal ground is acceptable for use in 
general lighting and receptacle branch circuits not to exceed 20 amperes (#12 wire).  All homeruns and 
multi-wire, multi-circuit branch circuits shall be wire in raceway. 

3.3 INSTALLATION 
A. Install wires and cables as indicated, according to manufacturer's written instructions and NECA's 

"Standard of Installation." 
B. Remove existing wires from raceway before pulling in new wires and cables. 
C. Pull Conductors:  Use manufacturer-approved pulling compound or lubricant where necessary; compound 

used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maxi-
mum pulling tensions and sidewall pressure values. 

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will not dam-age cables or raceway. 
E. Identify wires and cables according to Section "Common Work Results for Electrical." 

3.4 CONNECTIONS 
A. Conductor Splices:  Keep to minimum. 
B. Install splices and tapes that possess equivalent or better mechanical strength and insulation ratings than 

conductors being spliced. 
C. Use splice and tap connectors compatible with conductor material. 
D. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches of slack. 
E. Connect outlets and components to wiring and to ground as indicated and instructed by manufacturer. 
F. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening val-

ues.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B. 

3.5 FIELD QUALITY CONTROL 
A. Testing:  On installation of wires and cables and before electrical circuitry has been energized, demon-

strate product capability and compliance with requirements. 
1. Procedures:  Perform each visual and mechanical inspection and electrical test stated in NETA 

ATS, Section 7.3.1.  Certify compliance with test parameters. 
B. Correct malfunctioning conductors and cables at Project site, where possible, and retest to demonstrate compliance; otherwise, remove and replace with new units and re-test. 

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 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 
A. This Section includes grounding of electrical systems and equipment.  Grounding requirements specified 

in this Section may be supplemented by special requirements of systems described in other Sections. 
B. Related Sections include the following: 

1. Division 26 Section “Grounding and Bonding for Electrical Systems” for grounding conductors. 

1.3 SUBMITTALS 
A. Product Data:  For each type of product indicated. 
B. Product Data:  For the following: 

1. Ground rods. 
2. Connectors and Fittings 
3. Exothermic Weld Systems 

1.4 QUALITY ASSURANCE 
A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Arti-

cle 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 
1. Comply with UL 467. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
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A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following: 
1. Grounding Conductors, Cables, Connectors, and Rods: 

a. Chance/Hubbell. 
b. Thermoweld Inc. 
c. Cadweld Inc. 
d. Erico Inc. e. Heary Brothers Lightning Protection Co. 
f. Thompson Lightning Protection 
g. ILSCO. 
h. Kearney/Cooper Power Systems. 
i. O-Z/Gedney Co.; a business of the EGS Electrical Group. j. Thomas & Betts, Electrical. 
k. Burndy 

2.2 GROUNDING CONDUCTORS 
A. For insulated conductors, comply with Section "Low-Voltage Electrical Conductors and Cables." 
B. Material:  Copper, 98% conductivity. 
C. Equipment Grounding Conductors:  Insulated with green-colored insulation. 
D. Isolated Ground Conductors:  Insulated with green-colored insulation with yellow stripe.  On feeders with 

isolated ground, use colored tape, alternating bands of green and yellow tape to provide a minimum of 
three bands of green and two bands of yellow. 

E. Grounding Electrode Conductors:  Stranded cable. 
F. Underground Conductors:  Bare, tinned, stranded, or solid as indicated. 
G. Bare Copper Conductors:  Comply with the following: 

1. Solid Conductors:  ASTM B 3. 
2. Assembly of Stranded Conductors:  ASTM B 8. 
3. Tinned Conductors:  ASTM B 33. 

H. Copper Bonding Conductors:  As follows: 
1. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG copper conductor, 1/4 inch in diameter. 
2. Bonding Conductor:  No. 4 or No. 6 AWG, stranded copper conductor as required. 3. Bonding Jumper:  Bare copper tape, braided bare copper conductors, terminated with copper fer-

rules; 1-5/8 inches wide and 1/16 inch thick. 
I. Grounding Bus:  Bare, annealed copper bars of rectangular cross section, with insulators. 

2.3 CONNECTOR PRODUCTS 
A. Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and combinations of conduc-tors and connected items. 
B. Connectors:  Bolted-pressure-type connectors, or compression type as indicated. 
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1.  Pressure Connectors: High-conductivity plated 
2.  Bolted Clamps: Heavy-duty bronze 

C. Welded Connectors:  Exothermic-welded type, in kit form, and selected per manufacturer's written in-
structions. 

2.4 GROUNDING ELECTRODES 
A. Ground Rods:  Copper-clad steel. 
B. Ground Rods:  Sectional type; copper-clad steel. 

1. Size:  3/4 by 120 inches in diameter. 

PART 3 - EXECUTION 

3.1 APPLICATION 
A. Use only copper conductors for both insulated and bare grounding conductors in direct contact with earth, 

concrete, masonry, crushed stone, and similar materials. 
B. In raceways, use insulated equipment grounding conductors. 
C. Exothermic-Welded Connections:  Use for connections to structural steel and for underground connec-

tions. 
D. Equipment Grounding Conductor Terminations:  Use bolted pressure clamps with at least two bolts. 
E. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing service equip-

ment, and elsewhere as indicated. 
1. Use insulated spacer; space 1 inch from wall and support from wall 6 inches above finished floor, 

unless otherwise indicated. 
F. Underground Grounding Conductors:  Use bare tinned copper conductor, No. 2/0 AWG minimum.  Un-

less otherwise indicated, bury at least 24 inches below grade. 

3.2 EQUIPMENT GROUNDING CONDUCTORS 
A. Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment grounding conductors, unless specific types, larger sizes, or more conductors than required by NFPA 70 are indicated. 
B. Install insulated equipment grounding conductor with circuit conductors for the following items, in addi-

tion to those required by NEC: 
1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 4. Single-phase motor and appliance branch circuits. 
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5. Three-phase motor and appliance branch circuits. 6. Flexible raceway runs. 
C. Isolated Grounding Receptacle Circuits:  Install an insulated equipment grounding conductor connected 

to the receptacle grounding terminal.  Isolate grounding conductor from raceway and from panelboard 
grounding terminals.  Terminate at equipment grounding conductor terminal of the applicable derived 
system or service, unless otherwise indicated. 

D. Nonmetallic Raceways:  Install an equipment grounding conductor in nonmetallic raceways unless they are designated for telephone or data cables. 
E. Air-Duct Equipment Circuits:  Install an equipment grounding conductor to duct-mounted electrical de-

vices operating at 120 V and more, including air cleaners and heaters.  Bond conductor to each unit and to 
air duct. 

F. Water Heater:  Install a separate equipment grounding conductor to each electric water heater.  Bond conductor to heater units, piping, connected equipment, and components. 
G. Signal and Communication Systems:  For telephone, alarm, voice and data, and other communication sys-

tems, provide No. 6 AWG minimum insulated grounding conductor in raceway from grounding electrode 
system to each service location, terminal cabinet, wiring closet, and central equipment location. 
1. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding conductor on 

a 1/4-by-2-by-12-inch grounding bus. 2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal. 
H. Poles Supporting Outdoor Lighting Fixtures:  Provide a grounding electrode in addition to installing a 

separate equipment grounding conductor with supply branch-circuit conductors. 

3.3 INSTALLATION 
A. Ground Rods:  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. 
1. Drive ground rods until tops are 6 inches below finished floor or final grade, unless otherwise in-

dicated.
2. Interconnect ground rods with grounding electrode conductors.  Use exothermic welds, except as 

otherwise indicated.  Make connections without exposing steel or damaging copper coating. 
B. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise indicated.  

Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or dam-age.
C. Bonding Straps and Jumpers:  Install so vibration by equipment mounted on vibration isolation hangers 

and supports is not transmitted to rigidly mounted equipment.  Use exothermic-welded connectors for 
outdoor locations, unless a disconnect-type connection is required; then, use a bolted clamp.  Bond straps 
directly to the basic structure taking care not to penetrate any adjacent parts.  Install straps only in loca-tions accessible for maintenance. 

D. Metal Water Service Pipe:  Provide 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 by grounding clamp connectors.  Where a dielec-
tric main water fitting is installed, connect grounding conductor to street side of fitting.  Bond metal 
grounding conductor conduit or sleeve to conductor at each end. 
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E. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters where re-quired.  Connect to pipe with grounding clamp connectors. 
F. Bond interior metal piping systems and metal air ducts to equipment grounding conductors of associated 

pumps, fans, blowers, electric heaters, and air cleaners.  Use braided-type bonding straps. 
G. Bond each aboveground portion of gas and fuel oil piping systems upstream from equipment shutoff 

valve. 
H. Concrete-Encased Grounding Electrode:  Fabricate according to NFPA 70, using a minimum of 20 feet of electrically conductive steel reinforcing bars at bottom of foundation and bond grounding electrode con-

ductor to reinforcing steel.  

3.4 CONNECTIONS 
A. General:  Make connections so galvanic action or electrolysis possibility is minimized.  Select connect-

ors, connection hardware, conductors, and connection methods so metals in direct contact will be galvan-ically compatible. 
1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make contact 

points closer to order of galvanic series. 
2. Make connections with clean, bare metal at points of contact. 
3. Coat and seal connections having dissimilar metals with inert material to prevent future penetra-

tion of moisture to contact surfaces. 
B. Exothermic-Welded Connections:  Comply with manufacturer's written instructions.  Welds that are 

puffed up or that show convex surfaces indicating improper cleaning are not acceptable. 
C. Equipment Grounding Conductor Terminations:  For No. 8 AWG and larger, use pressure-type grounding 

lugs.  No. 10 AWG and smaller grounding conductors may be terminated with winged pressure-type con-
nectors.

D. Tighten screws and bolts for grounding and bonding connectors and terminals according to manufactur-er's published torque-tightening values.  If manufacturer's torque values are not indicated, use those speci-
fied in UL 486A and UL 486B. 

E. Compression-Type Connections:  Use hydraulic compression tools to provide correct circumferential 
pressure for compression connectors.  Use tools and dies recommended by connector manufacturer.  Pro-
vide embossing die code or other standard method to make a visible indication that a connector has been 
adequately compressed on grounding conductor. 

F. Moisture Protection:  If insulated grounding conductors are connected to ground rods or grounding buses, 
insulate entire area of connection and seal against moisture penetration of insulation and cable. 

3.5 FIELD QUALITY CONTROL 
A. Testing:  Perform the following field quality-control testing: 

1. After installing grounding system but before permanent electrical circuitry has been energized, test for compliance with requirements. 
2. Test completed grounding system at each location where a maximum ground-resistance level is 

specified, at service disconnect enclosure grounding terminal, and separately derived A/C systems.   
Measure ground resistance not less than two full days after the last trace of precipitation, and 
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without the 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.  Perform tests, 
by the fall-of-potential method according to IEEE 81. 
a. Equipment Rated 500 kVA and Less:  5 ohms. 
b. Equipment Rated More Than 500 kVA:  3 ohms. 

3.6 GRADING AND PLANTING 
A. Restore surface features, including vegetation, at areas disturbed by Work of this Section.  Reestablish original grades, unless otherwise indicated.  If sod has been removed, replace it as soon as possible after 

backfilling is completed.  Restore areas disturbed by trenching, storing of dirt, cable laying, and other ac-
tivities to their original condition.  Include application of topsoil, fertilizer, lime, seed, sod, sprig, and 
mulch.  Comply with Division 2 Section "Landscaping."  Maintain restored surfaces.  Restore disturbed 
paving as indicated. 

END OF SECTION 260526 
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SECTION 260553 
IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Specification Sections, apply to this Section. 

1.2 SUMMARY 
A. This Section includes electrical identification materials and devices required to comply with ANSI C2, 

NFPA 70, OSHA standards, and authorities having jurisdiction. 

1.3 SUBMITTALS 
A. Product Data:  For each electrical identification product indicated. 
B. Schedule of Nomenclature:  An index of electrical equipment and system components used in identifica-tion signs and labels. 
C. Samples:  For each type of label and sign to illustrate color, lettering style, and graphic features of identi-

fication products. 

1.4 QUALITY ASSURANCE 
A. Comply with ANSI C2. 
B. Comply with NFPA 70. 
C. Comply with ANSI A13.1 and NFPA 70 for color-coding. 

PART 2 - PRODUCTS 

2.1 RACEWAY AND CABLE LABELS 
A. Comply with ANSI A13.1, Table 3, for minimum size of letters for legend and for minimum length of 

color field for each raceway and cable size. 
1. Color:  Black letters on orange field. 2. Legend:  Indicates [voltage] [voltage and service]. 

B. Adhesive Labels:  Preprinted, flexible, self-adhesive vinyl with legend over-laminated with a clear, 
weather- and chemical-resistant coating. 
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C. Pretensioned, Wraparound Plastic Sleeves:  Flexible, preprinted, color-coded, acrylic band sized to suit the diameter of the line it identifies and arranged to stay in place by pretensioned gripping action when 
placed in position. 

D. Colored Adhesive Tape:  Self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide. 
E. Underground-Line Warning Tape:  Permanent, bright-colored, continuous-printed, vinyl tape. 

1. Not less than 6 inches wide by 4 mils thick. 
2. Compounded for permanent direct-burial service. 3. Embedded continuous metallic strip or core. 
4. Printed legend indicating type of underground line. 

F. Tape Markers:  Vinyl or vinyl-cloth, self-adhesive, wraparound type with preprinted numbers and letters. 
G. Aluminum, Wraparound Marker Bands:  Bands cut from 0.014-inch- thick aluminum sheet, with stamped 

or embossed legend, and fitted with slots or ears for permanently securing around wire or cable jacket or around groups of conductors. 
H. Plasticized Card-Stock Tags:  Vinyl cloth with preprinted and field-printed legends.  Orange background, 

unless otherwise indicated, with eyelet for fastener. 
I. Aluminum-Faced, Card-Stock Tags:  Weather-resistant, 18-point minimum card stock faced on both sides 

with embossable aluminum sheet, 0.002 inch thick, laminated with moisture-resistant acrylic adhesive, 
punched for fasteners, and preprinted with legends to suit each application. 

J. Brass or Aluminum Tags:  2 by 2 by 0.05-inch metal tags with stamped legend, punched for fastener. 

2.2 NAMEPLATES AND SIGNS 
A. Safety Signs:  Comply with 29 CFR, Chapter XVII, Part 1910.145. 
B. Engraved Plastic Nameplates and Signs:  Engraving stock, melamine plastic laminate, minimum 1/16 

inch thick for signs up to 20 sq. in. and 1/8 inch  thick for larger sizes. 
1. Engraved legend with black letters on white face. 2. Punched or drilled for mechanical fasteners. 

C. Baked-Enamel Signs for Interior Use:  Preprinted aluminum signs, punched or drilled for fasteners, with 
colors, legend, and size required for the application.  1/4-inchgrommets in corners for mounting. 

D. Exterior, Metal-Backed, Butyrate Signs:  Weather-resistant, nonfading, preprinted, cellulose-acetate bu-
tyrate signs with 0.0396-inch galvanized-steel backing; and with colors, legend, and size required for the 
application.  1/4-inch grommets in corners for mounting. 

E. Fasteners for Nameplates and Signs:  Self-tapping, stainless-steel screws or No. 10/32, stainless-steel ma-
chine screws with nuts and flat and lock washers. 

2.3 MISCELLANEOUS IDENTIFICATION PRODUCTS 
A. Cable Ties:  Fungus-inert, self-extinguishing, one-piece, self-locking, Type 6/6 nylon cable ties. 

1. Minimum Width:  3/16 inch. 
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2. Tensile Strength:  50 lb minimum. 3. Temperature Range:  Minus 40 to plus 185 deg F. 
4. Color:  According to color-coding. 

B. Paint:  Formulated for the type of surface and intended use. 
1. Primer for Galvanized Metal:  Single-component acrylic vehicle formulated for galvanized surfac-

es.
2. Primer for Concrete Masonry Units:  Heavy-duty-resin block filler. 3. Primer for Concrete:  Clear, alkali-resistant, binder-type sealer. 
4. Enamel:  Silicone-alkyd or alkyd urethane as recommended by primer manufacturer. 

PART 3 - EXECUTION 

3.1 INSTALLATION 
A. Identification Materials and Devices:  Install at locations for most convenient viewing without interfer-ence with operation and maintenance of equipment. 
B. Lettering, Colors, and Graphics:  Coordinate names, abbreviations, colors, and other designations with 

corresponding designations in the Contract Documents or with those required by codes and standards.  
Use consistent designations throughout Project. 

C. Sequence of Work:  If identification is applied to surfaces that require finish, install identification after 
completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before applying. 
E. Circuits with More Than 600 V:  Identify raceway and cable with "DANGER--HIGH VOLTAGE" in 

black letters 2 inches high, stenciled with paint at 10-foot intervals over a continuous, painted orange 
background.  Identify the following: 
1. Entire floor area directly above conduits running beneath and within 12 inches of a basement or 

ground floor that is in contact with earth or is framed above unexcavated space. 2. Wall surfaces directly external to conduits concealed within wall. 
3. All accessible surfaces of concrete envelope around conduits in vertical shafts, exposed in the 

building, or concealed above suspended ceilings. 
4. Entire surface of exposed conduits. 

F. Install painted identification according to manufacturer's written instructions and as follows: 
1. Clean surfaces of dust, loose material, and oily films before painting. 2. Prime surfaces using type of primer specified for surface. 
3. Apply one intermediate and one finish coat of enamel. 

G. Color Banding Raceways and Exposed Cables:  Band exposed and accessible raceways of the systems 
listed below: 
1. Bands:  Pretensioned, wraparound plastic sleeves; colored adhesive tape; or a combination of both.  Make each color band 2 inches wide, completely encircling conduit, and place adjacent bands of 

two-color markings in contact, side by side. 
2. Band Locations:  At changes in direction, at penetrations of walls and floors, at 50-footmaximum 

intervals in straight runs, and at 25-foot maximum intervals in congested areas. 
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3. Apply the following colors to the systems listed below: 
a. Fire Alarm System:  Red. 
b. Fire-Suppression Supervisory and Control System:  Red and yellow. 
c. Combined Fire Alarm and Security System:  Red and blue. 
d. Security System:  Blue and yellow. 
e. Mechanical and Electrical Supervisory System:  Green and blue. 
f. Telecommunication System:  Green and yellow. 

H. Caution Labels for Indoor Boxes and Enclosures for Power and Lighting:  Install pressure-sensitive, self-
adhesive labels identifying system voltage with black letters on orange background.  Install on exterior of 
door or cover. 

I. Circuit Identification Labels on Boxes:  Install labels externally. 
1. Exposed Boxes:  Pressure-sensitive, self-adhesive plastic label on cover. 2. Concealed Boxes:  Plasticized card-stock tags. 
3. Labeling Legend:  Permanent, waterproof listing of panel and circuit number or equivalent. 

J. Paths of Underground Electrical Lines:  During trench backfilling, for exterior underground power, con-
trol, signal, and communication lines, install continuous underground plastic line marker located directly 
above line at 6 to 8 inches below finished grade.  Where width of multiple lines installed in a common 
trench or concrete envelope does not exceed 16 inches overall, use a single line marker. [Limit use of line markers to direct-buried cables] [Install line marker for underground wiring, both direct-buried cables and 
cables in raceway]. 

K. Secondary Service, Feeder, and Branch-Circuit Conductors:  Color-code throughout the secondary elec-
trical system. 
1. Color-code 208/120-V system as follows: 

a. Phase A:   Black. b. Phase B:   Red. 
c. Phase C:   Blue. 
d. Neutral:   White. 
e. Ground:   Green. 

2. Color-code 480/277-V system as follows: 
a. Phase A:   Yellow. b. Phase B:   Brown. 
c. Phase C:   Orange. 
d. Neutral:   White with a colored stripe or gray. 
e. Ground:   Green. 

3. Factory apply color the entire length of conductors, except the following field-applied, color-coding methods may be used instead of factory-coded wire for sizes larger than No. 10 AWG: 
a. Colored, pressure-sensitive plastic tape in half-lapped turns for a distance of 6 inches 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.  Use 1-inch- wide tape in colors specified.  
Adjust tape bands to avoid obscuring cable identification markings. 

b. Colored cable ties applied in groups of three ties of specified color to each wire at each terminal or splice point starting 3 inches from the terminal and spaced 3 inches apart.  Ap-
ply with a special tool or pliers, tighten to a snug fit, and cut off excess length. 
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L. Power-Circuit Identification:  Metal tags or aluminum, wraparound marker bands for cables, feeders, and power circuits in vaults, pull and junction boxes, manholes, and switchboard rooms. 
1. Legend:  1/4-inch- steel letter and number stamping or embossing with legend corresponding to 

indicated circuit designations. 
2. Tag Fasteners:  Nylon cable ties. 
3. Band Fasteners:  Integral ears. 

M. Apply identification to conductors as follows: 
1. Conductors to Be Extended in the Future:  Indicate source and circuit numbers. 
2. Multiple Power or Lighting Circuits in the Same Enclosure:  Identify each conductor with source, 

voltage, circuit number, and phase.  Use color-coding to identify circuits' voltage and phase. 
3. Multiple Control and Communication Circuits in the Same Enclosure:  Identify each conductor by 

its system and circuit designation.  Use a consistent system of tags, color-coding, or cable marking tape. 
N. Apply warning, caution, and instruction signs as follows: 

1. Warnings, Cautions, and Instructions:  Install to ensure safe operation and maintenance of electri-
cal systems and of items to which they connect.  Install engraved plastic-laminated instruction 
signs with approved legend where instructions are needed for system or equipment operation.  In-
stall metal-backed butyrate signs for outdoor items. 2. Emergency Operation:  Install engraved laminated signs with white legend on red background 
with minimum 3/8-inch- high lettering for emergency instructions on power transfer, load shed-
ding, and other emergency operations. 

O. Equipment Identification Labels:  Engraved plastic laminate.  Install on each unit of equipment, including 
central or master unit of each system.  This includes power, lighting, communication, signal, and alarm 
systems, unless units are specified with their own self-explanatory identification.  Unless otherwise indi-cated, provide a single line of text with 1/2-inch-  high lettering on 1-1/2-inch-high label; where two lines 
of text are required, use labels 2 inches high.  Use white lettering on black field.  Apply labels for each 
unit of the following categories of equipment using mechanical fasteners: 
1. Panelboards, electrical cabinets, and enclosures. 
2. Access doors and panels for concealed electrical items. 
3. Electrical switchgear and switchboards. 4. Electrical substations. 
5. Emergency system boxes and enclosures. 
6. Motor-control centers. 
7. Disconnect switches. 
8. Enclosed circuit breakers. 9. Motor starters. 
10. Push-button stations. 
11. Power transfer equipment. 
12. Contactors. 
13. Remote-controlled switches. 
14. Dimmers. 15. Control devices. 
16. Transformers. 
17. Inverters. 
18. Rectifiers.
19. Frequency converters. 
20. Battery racks. 21. Power-generating units. 
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22. Telephone switching equipment. 23. Clock/program master equipment. 
24. Call system master station. 
25. TV/audio-monitoring master station. 
26. Fire alarm master station or control panel. 
27. Security-monitoring master station or control panel. 

END OF SECTION 260553 
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SECTION 262413 
SWITCHBOARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 
A. This Section includes service and distribution switchboards rated 600 V and less. 

1.3 DEFINITIONS 
A. GFCI:  Ground-fault circuit interrupter. 
B. TVSS:  Transient voltage surge suppressor. 

1.4 SUBMITTALS 
A. Product Data:  For each type of switchboard, overcurrent protective device, TVSS device, ground-fault 

protector, accessory, and component indicated.  Include dimensions and manufacturers' technical data on 
features, performance, electrical characteristics, ratings, and finishes. 

B. Shop Drawings:  For each switchboard and related equipment. 
1. Dimensioned plans, elevations, sections, and details, including required clearances and service 

space around equipment.  Show tabulations of installed devices, equipment features, and ratings.  Include the following: 
a. Enclosure types and details for types other than NEMA 250, Type 1. 
b. Bus configuration, current, and voltage ratings. 
c. Short-circuit current rating of switchboards and overcurrent protective devices. 
d. UL listing for series rating of installed devices where specified. 
e. Features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components. 

C. Field Test Reports:  Submit written test reports and include the following: 
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 require-

ments. 
D. Maintenance Data:  For switchboards and components  include the following: 
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1. Routine maintenance requirements for switchboards and all installed components. 2. Manufacturer's written instructions for testing and adjusting overcurrent protective devices. 

1.5 QUALITY ASSURANCE 
A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Arti-

cle 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 
B. Comply with NEMA PB 2. 
C. Comply with NFPA 70. 
D. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for switchboards, in-

cluding clearances between switchboards, and adjacent surfaces and other items.  Comply with indicated 
maximum dimensions. 

1.6 DELIVERY, STORAGE, AND HANDLING 
A. Deliver in sections of lengths that can be moved past obstructions in delivery path. 
B. Store indoors in clean dry space with uniform temperature to prevent condensation.  Protect from expo-

sure to dirt, fumes, water, corrosive substances, and physical damage. 
C. Handle switchboards according to NEMA PB 2.1. 

1.7 PROJECT CONDITIONS 
A. Installation Pathway:  Remove and replace access fencing, doors, lift-out panels, and structures to provide 

pathway for moving switchboards into place. 
B. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless specifi-

cally directed and then only after arranging to provide temporary utility services according to require-
ments indicated: 
1. Notify the Owner through the Architect not less than seven days in advance of proposed utility in-

terruptions.  Identify extent and duration of utility interruptions. 
2. Indicate method of providing temporary utilities. 3. Proceed with utility interruptions only after receiving written authorizations. 

1.8 COORDINATION 
A. Coordinate layout and installation of switchboards and components with other construction, including 

conduit, piping, equipment, and adjacent surfaces.  Maintain required workspace clearances and required 
clearances for equipment access doors and panels. 

B. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforce-ment, and formwork requirements are specified in Section "Cast-in-Place Concrete." 

PART 2 - PRODUCT 
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2.1 MANUFACTURERS 
A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Cutler-Hammer Products. 
2. General Electric Co. 
3. Siemens Energy & Automation, Inc. 
4. Square D Co. 

2.2 MANUFACTURED UNITS 
A. Front-Accessible Switchboard:  Front and rear aligned, with features as follows: 

1. Main Devices:  Fixed, individually mounted. 
2. Branch Devices:  Panel and fixed, individually mounted. 
3. Main devices:  Individually mounted draw-out. 
4. Branch Devices:  Individually mounted draw-out. 

B. Nominal System Voltage:  As specified on the electrical drawings. 
C. Main-Bus Continuous Ampere Rating:  As specified on the electrical drawings. 

2.3 FABRICATION AND FEATURES 
A. Enclosure:  Steel.   
B. Enclosure Finish for Indoor Units:  Factory-applied finish in manufacturer's standard gray finish over a 

rust-inhibiting primer on treated metal surface. 
C. Barriers:  Between adjacent switchboard sections. 
D. Bus Transition and Incoming Pull Sections:  Matched and aligned with basic switchboard. 
E. Buses and Connections:  Three phase, four wire, unless otherwise indicated.  Include the following fea-

tures: 
1. Phase- and Neutral-Bus Material:  Hard-drawn copper of 98 percent conductivity with feeder cir-

cuit-breaker line connections. 
2. Load Terminals:  Insulated, rigidly braced, silver-plated, copper runback bus extensions equipped 

with pressure connectors for outgoing circuit conductors.  Provide load terminals for future circuit-
breaker positions at full ampere rating of circuit-breaker position. 

3. Ground Bus:  1/4-by-2-inch (6-by-50-mm) minimum size, drawn-temper copper of 98 percent 
conductivity, equipped with pressure connectors for feeder and branch-circuit ground conductors.  
For busway feeders, extend insulated equipment grounding cable to busway ground connection and support cable at intervals in vertical run. 

4. Contact Surfaces of Buses:  Silver plated. 
5. Main Phase Buses, Neutral Buses, and Equipment Ground Buses:  Uniform capacity for entire 

length of switchboard's main and distribution sections.  Provide for future extensions from both 
ends.6. Isolation Barrier Access Provisions:  Permit checking of bus-bolt tightness. 
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7. Neutral Buses:  100 percent of the ampacity of the phase buses, unless otherwise indicated, equipped with pressure connectors for outgoing circuit neutral cables.  Bus extensions for busway 
feeder neutral bus is braced. 

F. Future Devices:  Equip compartments with mounting brackets, supports, bus connections, and appurte-
nances at full rating of circuit-breaker compartment. 

G. Bus-Bar Insulation:  Factory-applied, flame-retardant, 105 deg C minimum tape wrapping of individual 
bus bars or flame-retardant, spray-applied insulation of same temperature rating. 

2.4 TVSS DEVICES 
A. IEEE C62.41, integrally mounted, plug-in style, solid-state, parallel-connected, sine-wave tracking sup-

pression and filtering modules. 
B. Minimum single-impulse current rating shall be as follows: 

1. Line to Neutral:  100,000 A. 2. Line to Ground:  100,000 A. 
3. Neutral to Ground:  50,000 A. 

C. Protection modes shall be as follows: 
1. Line to neutral. 
2. Line to ground. 
3. Neutral to ground. 

D. EMI/RFI Noise Attenuation Using 50-ohm Insertion Loss Test:  55 dB at 100 kHz. 
E. UL 1449 clamping levels shall not exceed 400 V, line to neutral and line to ground on 120/208 V systems 

or 800 V, line to neutral and line to ground on 277/480 V systems. 
F. Withstand Capabilities:  3000 Category C surges with less than 5 percent change in clamping voltage. 
G. Accessories shall include the following: 

1. Form-C contacts, one normally open and one normally closed, for remote monitoring of system operation.  Contacts to reverse position on failure of any surge diversion module. 
2. Audible alarm activated on failure of any surge diversion module. 
3. Six-digit transient-counter set to totalize transient surges that deviate from the sine-wave envelope 

by more than 125 V. 

2.5 OVERCURRENT PROTECTIVE DEVICES 
A. Molded-Case Circuit Breaker:  NEMA AB 1, with interrupting capacity as indicated on the electrical drawings. 

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and in-
stantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-
breaker frame sizes 400 A and larger. 

2. Electronic Trip Unit Circuit Breakers:  RMS sensing; field-replaceable rating plug; with the fol-lowing field-adjustable settings: 
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a. Instantaneous trip. b. Long- and short-time pickup levels. 
c. Long- and short-time time adjustments. 
d. Ground-fault pickup level, time delay, and I2t response. 

B. Enclosed, Insulated-Case Circuit Breaker:  Fully rated, encased-power circuit breaker with interrupting 
capacity rating to meet available fault current. 

1. Two-step, stored-energy closing. 
2. Microprocessor-based trip units with interchangeable rating plug, LED trip indicators, and the fol-

lowing field-adjustable settings: 
a. Instantaneous trip. 
b. Long- and short-time pickup levels. c. Long- and short-time time adjustments with I2t response. 
d. Ground-fault pickup level, time delay, and I2t response. 

3. Remote trip indication and control. 
4. Control Voltage:  125-V ac. 

2.6 INSTRUMENTATION 
A. Ammeters and Voltmeters:  ANSI C39.1. 

1. Meters:  4-inch (100-mm) diameter or 6 inches (150 mm) square, flush or semiflush, with antipar-
allax 250-degree scales and external zero adjustment. 

2. Voltmeters:  Cover an expanded-scale range of nominal voltage plus 10 percent. 
B. Instrument Switches:  Rotary type with off position. 

1. Voltmeter Switches:  Permit reading of all phase-to-phase voltages and, where a neutral is indicat-
ed, phase-to-neutral voltages. 2. Ammeter Switches:  Permit reading of current in each phase and maintain current-transformer 
secondaries in a closed-circuit condition at all times. 

C. Provide Voltmeter and Ammeter with phase sector switch for the incoming service voltage and the total 
load on the switchboard. 

PART 3 - EXECUTION 

3.1 EXAMINATION 
A. Examine elements and surfaces to receive switchboards for compliance with installation tolerances and 

other conditions affecting performance. 
1. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

Bid 12139-983City of Fort Lauderdale

5/10/2018 5:38 AM p. 855

CAM 18-0815 
Exhibit 3 

Page 355 of 500



City of Fort Lauderdale  Section 
Fire Station # 8

262413 - 6

A. Install switchboards and accessories according to NEMA PB 2.1. 
B. Support switchboards on concrete bases, 4-inch (100-mm) nominal thickness. 
C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary 

blocking of moving parts from switchboard units and components. 
D. Operating Instructions:  Frame and mount the printed basic operating instructions for switchboards, in-

cluding control sequences and emergency procedures.  Fabricate frame of finished wood or metal and 
cover instructions with clear acrylic plastic.  Mount on front of switchboards. 

3.3 IDENTIFICATION 
A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs as 

specified in Section 26 "Common Work Results for Electrical. " 
B. Switchboard Nameplates:  Label each switchboard compartment with engraved metal or laminated-plastic 

nameplate mounted with corrosion-resistant screws. 

3.4 CONNECTIONS 
A. Install equipment grounding connections for switchboards with ground continuity to main electrical 

ground bus. 
B. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening val-

ues.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B. 

3.5 FIELD QUALITY CONTROL 
A. Prepare for acceptance tests as follows: 

1. Test insulation resistance for each switchboard bus, component, connecting supply, feeder, and 
control circuit. 

2. Test continuity of each circuit. 
B. Testing:  After installing switchboards and after electrical circuitry has been energized, demonstrate 

product capability and compliance with requirements. 
1. Procedures:  Perform each visual and mechanical inspection and electrical test indicated in 

NETA ATS, Sections 7.1, 7.5, 7.6, 7.9, 7.10, 7.11, and 7.14 as appropriate.  Certify compliance 
with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; oth-
erwise, replace with new units and retest. 

3.6 ADJUSTING 
A. Set field-adjustable switches and circuit-breaker trip ranges. 

3.7 CLEANING 
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A. On completion of installation, inspect interior and exterior of switchboards.  Remove paint splatters and other spots.  Vacuum dirt and debris; do not use compressed air to assist in cleaning.  Repair exposed sur-
faces to match original finish. 

END OF SECTION 262413 
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SECTION 262416 
PANELBOARDS

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 load centers and panelboards, overcurrent protective devices, and associated auxil-

iary equipment rated 600 V and less for the following types: 
1. Lighting and appliance branch-circuit panelboards. 
2. Distribution panelboards. 

1.3 SUBMITTALS 
A. Product Data:  For each type of panelboard, overcurrent protective device, accessory, and component in-

dicated.  Include dimensions and manufacturers' technical data on features, performance, electrical char-
acteristics, ratings, and finishes. 

B. Shop Drawings:  For each panelboard and related equipment. 
1. Dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, 

equipment features, and ratings.  Include the following: 
a. Enclosure types and details for types other than NEMA 250, Type 1. 
b. Bus configuration, current, and voltage ratings. 
c. Short-circuit current rating of panelboards and overcurrent protective devices. 
d. UL listing for series rating of installed devices. 
e. Features, characteristics, ratings, and factory settings of individual overcurrent protective 

devices and auxiliary components. 
C. Field Test Reports:  Submit written test reports and include the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 

D. Panelboard Schedules:  For installation in panelboards.  Submit final versions after load balancing. 
E. Maintenance Data:  For panelboards and components to include in maintenance manuals specified in Di-

vision 1.   

1.4 QUALITY ASSURANCE 
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A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Arti-cle 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 
B. Comply with NEMA PB 1. 
C. 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, and encumbrances to workspace clearance requirements. 

PART 2 - PRODUCTS 

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

1. Panelboards, Overcurrent Protective Devices, Controllers, Contactors, and Accessories: 
a. Cutler-Hammer Products. 
b. General Electric Co. 
c. Siemens Energy & Automation, Inc. 
d. Square D Co. 

2.2 FABRICATION AND FEATURES 
A. Enclosures:  Flush- or surface-mounted cabinets as indicated on the electrical drawings.  NEMA PB 1, Type 1, to meet environmental conditions at installed location. 

1. Outdoor Locations:  NEMA 250, Type 4X, stainless steel. 
B. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match box dimensions; 

for flush-mounted fronts, overlap box. 
C. Hinged Front Cover:  Front trim bolted to box with standard door within hinged trim cover. 
D. Finish:  Manufacturer's standard enamel finish over corrosion-resistant treatment or primer coat. 
E. Directory Card:  With transparent protective cover, mounted inside metal frame, inside panelboard door. 
F. Bus:  Hard-drawn copper, 98 percent conductivity. 
G. Main and Neutral Lugs:  Mechanical type suitable for use with conductor material. 
H. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment ground conductors; bonded 

to box. 

Bid 12139-983City of Fort Lauderdale

5/10/2018 5:38 AM p. 859

CAM 18-0815 
Exhibit 3 

Page 359 of 500



City of Fort Lauderdale  Section 
Fire Station # 8

262416- 3

I. Service Equipment Label:  UL labeled for use as service equipment for panelboards with main service disconnect where indicated on the electrical drawings. 
J. Future Devices:  Mounting brackets, bus connections, and necessary appurtenances required for future in-

stallation of devices. 
K. Isolated Equipment Ground Bus:  Adequate for branch-circuit equipment ground conductors; insulated 

from box. 
L. Feed-through Lugs:  Mechanical type suitable for use with conductor material.  Locate at opposite end of bus from incoming lugs or main device. 

2.3 PANELBOARD SHORT-CIRCUIT RATING 
A. UL label indicating series-connected rating with integral or remote upstream devices.  Include size and 

type of upstream device allowable, branch devices allowable, and UL series-connected short-circuit rat-
ing. 

2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 
A. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing adjacent 

units.  (Plug-in breakers are not acceptable.) 
B. Doors:  Front mounted with concealed hinges; secured with flush latch with tumbler lock; keyed alike. 

2.5 DISTRIBUTION PANELBOARDS 
A. Doors:  Front mounted; secured with vault-type latch with tumbler lock; keyed alike. 
B. Main Overcurrent Protective Devices:  Circuit breaker. 
C. Branch overcurrent protective devices shall be one of the following: 

1. Circuit-Breakers:  Bolt-on circuit breakers; plug-in circuit breakers where individual positive-
locking device requires mechanical release for removal. 

2.6 OVERCURRENT PROTECTIVE DEVICES 
A. Molded-Case Circuit Breaker:  NEMA AB 1, with interrupting capacity to meet available fault currents. 

1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and in-
stantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-
breaker frame sizes 400 A and larger. 

B. Molded-Case Circuit-Breaker Features and Accessories.  Standard frame sizes, trip ratings, and number 
of poles. 
1. Lugs:  Mechanical style, suitable for number, size, trip ratings, and material of conductors. 2. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting 

loads; Type HACR for heating, air-conditioning, and refrigerating equipment. 
3. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup and time-

delay settings, push-to-test feature, and ground-fault indicator. 
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4. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 75 percent of rated volt-age.

PART 3 - EXECUTION 

3.1 INSTALLATION 
A. Install panelboards and accessories according to NEMA PB 1.1. 
B. Mounting Heights:  Top of trim 74 inches (1880 mm) above finished floor, unless otherwise indicated. 
C. Mounting:  Plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly flush with wall finish. 
D. Circuit Directory:  Create a directory to indicate installed circuits.  Obtain approval before installing.  Use 

a computer generated or typewriteten directory; handwritten directories are not acceptable. 
E. Install filler plates in unused spaces. 
F. Provision for Future Circuits at Flush Panelboards:  Stub four 3/4-inch empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future.  Stub four 3/4-inch 

empty conduits into raised floor space. 
G. Wiring in Panelboard Gutters:  Arrange conductors into groups and bundle and wrap with wire ties after 

completing load balancing. 

3.2 IDENTIFICATION 
A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs as specified in Section 260500 "Common Work Results for Electrical.” 
B. Panelboard Nameplates:  Label each panelboard with engraved metal or laminated-plastic nameplate 

mounted with corrosion-resistant screws. 

3.3 CONNECTIONS 
A. Install equipment grounding connections for panelboards with ground continuity to main electrical 

ground bus. 
B. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening val-

ues.  If manufacturer's torque values are not indicated, use those specified in UL 486. 

3.4 FIELD QUALITY CONTROL 
A. Prepare for acceptance tests as follows: 

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and 
control circuit. 2. Test continuity of each circuit. 
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B. Testing:  After installing panelboards and after electrical circuitry has been energized, demonstrate prod-uct capability and compliance with requirements. 
1. Procedures:  Perform each visual and mechanical inspection and electrical test indicated in 

NETA ATS, Section 7.5 for switches and Section 7.6 for molded-case circuit breakers.  Certify 
compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; oth-
erwise, replace with new units and retest. 

3.5 ADJUSTING 
A. Set field-adjustable circuit-breaker trip ranges. 

3.6 CLEANING 
A. On completion of installation, inspect interior and exterior of panelboards.  Remove paint splatters and 

other spots.  Vacuum dirt and debris; do not use compressed air to assist in cleaning.  Repair exposed sur-faces to match original finish. 

END OF SECTION 262416 
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SECTION 262813 
FUSES 

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 cartridge fuses, rated 600 V and less. 

1.3 SUBMITTALS 
A. Product Data:  Include dimensions and manufacturer's technical data on features, performance, electrical 

characteristics, and ratings for each fuse type indicated. 

1.4 QUALITY ASSURANCE 
A. Source Limitations:  Provide fuses from a single manufacturer. 
B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Arti-

cle 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 
C. Comply with NEMA FU 1. 
D. Comply with NFPA 70. 

1.5 COORDINATION 
A. Coordinate fuse ratings with elevator equipment and HVAC and refrigeration equipment nameplate limi-

tations of maximum fuse size. 

PART 2 - PRODUCTS 

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

1. Cooper Industries, Inc. 2. General Electric Co. 
3. Gould Shawmut. 
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4. Littelfuse, Inc.  

2.2 CARTRIDGE FUSES 
A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuse; class and current rating indicated; voltage 

rating consistent with circuit voltage. 

PART 3 - EXECUTION 

3.1 EXAMINATION 
A. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes and with characteristics appropriate for each piece of equipment. 

3.2 FUSE APPLICATIONS 
A. Motor Branch Circuits: Class RK5, time delay. 
B. Other Branch Circuits:  Class RK1, time delay. 

3.3 INSTALLATION 
A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without removing fuse. 

3.4 IDENTIFICATION 
A. Install labels indicating fuse replacement information on inside door of each fused switch. 

END OF SECTION 16491 
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SECTION 262816 
ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

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 individually mounted enclosed switches used for the following: 

1. Service disconnecting means. 
2. Feeder and branch-circuit protection. 
3. Motor and equipment disconnecting means. 

B. Related Sections include the following: 
1. Section 26 "Wiring Devices" for attachment plugs, receptacles, and toggle switches used for dis-

connecting means. 
2. Section 26 "Fuses" for fusible devices. 

1.3 SUBMITTALS 
A. Product Data:  For each type of switch, circuit breaker, accessory, and component indicated.  Include di-

mensions and manufacturers' technical data on features, performance, electrical characteristics, ratings, and finishes. 
B. Shop Drawings:  For each switch and circuit breaker, include the following: 

a. Dimensioned plans, elevations, sections, and details. 
b. Enclosure types and details for type 4x. 
c. Current and voltage ratings. 
d. Short-circuit current rating. e. UL listing for series rating of installed devices. 

C. Maintenance Data:  For enclosed switches and circuit breakers and for components to include in mainte-
nance manuals specified in Division 1.  In addition to requirements specified in Division 1 Section 
"Closeout Procedures," include the following: 
1. Routine maintenance requirements for components. 
2. Manufacturer's written instructions for testing and adjusting switches and circuit breakers. 

1.4 QUALITY ASSURANCE 
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A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Arti-cle 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 
B. Comply with NEMA AB 1 and NEMA KS 1. 
C. Comply with NFPA 70. 
D. Product selection for restricted space:  Drawings indicate maximum dimensions for enclosed switches 

and circuit breakers, including clearances between enclosures, adjacent surfaces and other items comply 
with indicated maximum dimensions. 

1.5 COORDINATION 
A. Coordinate layout and installation of switches, circuit breakers, and components with other construction, 

including conduit, piping, equipment, and adjacent surfaces.  Maintain required workspace clearances and 
required clearances for equipment access doors and panels. 

PART 2 - PRODUCTS 

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

1. Fusible Switches: 
a. Cutler-Hammer Products. 
b. General Electric Co.; Electrical Distribution & Control Division. c. Siemens Energy & Automation, Inc. 
d. Square D Co. 

2.2 ENCLOSED SWITCHES 
A. Enclosed, Non-fusible Switch:  NEMA KS 1, Type HD, with lockable handle. 
B. Enclosed, Fusible Switch, 1200 A and Smaller:  NEMA KS 1, Type HD, with clips to accommodate 

specified fuses, lockable handle with two padlocks, and interlocked with cover in closed position. 

2.3 ENCLOSURES 
A. NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location. 

1. Outdoor Locations:  NEMA 250, Type 4X, stainless steel. 
2. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4X, stainless steel. 

PART 3 - EXECUTION 
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3.1 EXAMINATION 
A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with in-

stallation tolerances and other conditions affecting performance. 
1. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 IDENTIFICATION 
A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs as 

specified in Section 26 "Common Work Results for Electrical." 
B. Enclosure Nameplates:  Label each enclosure with engraved metal or laminated-plastic nameplate mount-

ed with corrosion-resistant screws. 

3.3 CONNECTIONS 
A. Install equipment grounding connections for switches and circuit breakers with ground continuity to main 

electrical ground bus. 
B. Install power wiring.  Install wiring between switches and circuit breakers, and control and indication de-

vices.
C. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening val-

ues.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B. 

3.4 FIELD QUALITY CONTROL 
A. Prepare for testing as follows: 

1. Test insulation resistance for each enclosed switch, circuit breaker, component, and control circuit. 
2. Test continuity of each line- and load-side circuit. 

B. Testing:  After installing enclosed switches and circuit breakers and after electrical circuitry has been en-
ergized, demonstrate product capability and compliance with requirements. 
1. Procedures:  Perform each visual and mechanical inspection and electrical test indicated in 

NETA ATS, Section 7.5 for switches.  Certify compliance with test parameters. 2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; oth-
erwise, replace with new units and retest. 

3.5 CLEANING 
A. On completion of installation, inspect interior and exterior of enclosures.  Remove paint splatters and oth-

er spots.  Vacuum dirt and debris; do not use compressed air to assist in cleaning.  Repair exposed surfac-
es to match original finish. 

END OF SECTION 262816 
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SECTION 263213 
ENGINE GENERATORS 

PART 1 - GENERAL 

1.1 SUMMARY 
A. This Section includes packaged engine-generator sets for emergency power supply with the following 

features: 
1. Cooling system. 2. Control and monitoring. 

B. See Section 26 "Transfer Switches" for transfer switches including sensors and relays to initiate 
automatic-starting and -stopping signals for engine-generator sets. 

1.2 SUBMITTALS 
A. Product Data:  For each type of packaged engine generator and accessory indicated. 
B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field connection. A 
missile impact resistant generator enclosure shop drawing showing layout dimensions, floor plan, 
elevations, etc shall be provided. 

C. Source quality-control test reports. 
D. Field quality-control test reports. 
E. Operation and maintenance data. 
F. Warranty:  Special warranty specified in this Section. 

1.3 QUALITY ASSURANCE 
A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for 

installation of units required for this Project. 
B. Manufacturer Qualifications:  A qualified manufacturer.  Maintain, within 200 miles of Project site, a service center capable of providing training, parts, and emergency maintenance repairs. 
C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended 
use. 

D. Comply with ASME B15.1. 
E. Comply with NFPA 37. 
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F. Comply with NFPA 70. 
G. Comply with NFPA 99. 
H. Comply with NFPA 110 requirements for Level 1 emergency power supply system. 
I. Comply with UL 2200. 
J. Engine Exhaust Emissions:  Comply with applicable state and local government requirements. 
K. Noise Emission:  Comply with applicable state and local government requirements for maximum noise 

level at adjacent property boundaries due to sound emitted by generator set including engine, engine exhaust, engine cooling-air intake and discharge, and other components of installation. 

1.4 PROJECT CONDITIONS 
A. Environmental Conditions:  Engine-generator system shall withstand the following environmental 

conditions without mechanical or electrical damage or degradation of performance capability: 
1. Ambient Temperature:  5 to 40 deg C. 2. Relative Humidity:  0 to 95 percent. 
3. Altitude:  Sea level to 1000 feet. 

1.5 WARRANTY 
A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 

components of packaged engine generators and associated auxiliary components that fail in materials or 
workmanship within specified warranty period. 
1. Warranty Period:  Five (5) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 

may be incorporated into the Work include, but are not limited to, the following: 
B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
C. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on 

Drawings or a comparable product by one of the following: 
1. Caterpillar; Engine Div. 
2. Kohler Co.; Generator Division. 
3. Taylor Power Systems 
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2.2 ENGINE-GENERATOR SET 
A. Factory-assembled and -tested, engine-generator set. 
B. Mounting Frame:  Maintain alignment of mounted components without depending on concrete 

foundation; and have lifting attachments. 
C. Capacities and Characteristics: 

1. Power Output Ratings:  Nominal ratings as indicated, with capacity as required to operate as a unit 
as evidenced by records of prototype testing. 2. Output Connections:  Three-phase, four wire. 

3. Nameplates:  For each major system component to identify manufacturer's name and address, and 
model and serial number of component. 

D. Generator-Set Performance: 
1. Steady-State Voltage Operational Bandwidth:  3 percent of rated output voltage from no load to full load. 
2. Transient Voltage Performance:  Not more than 20 percent variation for 50 percent step-load 

increase or decrease.  Voltage shall recover and remain within the steady-state operating band 
within three seconds. 

3. Steady-State Frequency Operational Bandwidth:  0.5 percent of rated frequency from no load to 
full load. 4. Steady-State Frequency Stability:  When system is operating at any constant load within the rated 
load, there shall be no random speed variations outside the steady-state operational band and no 
hunting or surging of speed. 

5. Transient Frequency Performance:  Less than 5 percent variation for 50 percent step-load increase 
or decrease.  Frequency shall recover and remain within the steady-state operating band within 
five seconds. 6. Output Waveform:  At no load, harmonic content measured line to line or line to neutral shall not 
exceed 5 percent total and 3 percent for single harmonics.  Telephone influence factor, determined 
according to NEMA MG 1, shall not exceed 50 percent. 

7. Sustained Short-Circuit Current:  For a 3-phase, bolted short circuit at system output terminals, 
system shall supply a minimum of 250 percent of rated full-load current for not less than 10 
seconds and then clear the fault automatically, without damage to generator system components. 8. Start Time:  Comply with NFPA 110, Type 10, system requirements. 

2.3 ENGINE 
A. Fuel:  Fuel oil, Grade DF-2, Natural Gas, and Liquid Propane.  
B. Rated Engine Speed:  1800 rpm. 
C. Maximum Piston Speed for Four-Cycle Engines:  2250 fpm. 
D. Lubrication System:  The following items are mounted on engine or skid: 

1. Filter and Strainer:  Rated to remove 90 percent of particles 5 micrometers and smaller while 
passing full flow. 

2. Thermostatic Control Valve:  Control flow in system to maintain optimum oil temperature.  Unit 
shall be capable of full flow and is designed to be fail-safe. 
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3. Crankcase Drain:  Arranged for complete gravity drainage to an easily removable container with no disassembly and without use of pumps, siphons, special tools, or appliances. 
E. Engine Fuel System: 

1. Main Fuel Pump:  Mounted on engine.  Pump ensures adequate primary fuel flow under starting 
and load conditions. 

2. Relief-Bypass Valve:  Automatically regulates pressure in fuel line and returns excess fuel to 
source.3. Dual Natural Gas with LP-Gas Backup (Vapor-Withdrawal) System: 
a. Secondary Gas Regulators:  One for each fuel type. 
b. Fuel-Shutoff Solenoid Valves:  One for each fuel source. 
c. Flexible Fuel Connectors:  One for each fuel source. 

F. Coolant Jacket Heater:  Electric-immersion type, factory installed in coolant jacket system.  Comply with NFPA 110 requirements for Level 1 equipment for heater capacity. 
G. Governor:  Adjustable isochronous, with speed sensing. 
H. Cooling System:  Closed loop, liquid cooled, with radiator factory mounted on engine-generator-set 

mounting frame and integral engine-driven coolant pump. 
1. Coolant:  Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water, with 

anticorrosion additives as recommended by engine manufacturer. 2. Temperature Control:  Self-contained, thermostatic-control valve modulates coolant flow 
automatically to maintain optimum constant coolant temperature as recommended by engine 
manufacturer. 

I. Muffler/Silencer:  Critical type, sized as recommended by engine manufacturer and selected with exhaust 
piping system to not exceed engine manufacturer's engine backpressure requirements. 
1. Minimum sound attenuation of 25 dB at 500 Hz. 2. Sound level measured at a distance of 10 feet from exhaust discharge after installation is complete 

shall be 85 dBA or less. 
J. Muffler/Silencer:  Residential type, sized as recommended by engine manufacturer and selected with 

exhaust piping system to not exceed engine manufacturer's engine backpressure requirements. 
1. Minimum sound attenuation of 18 dB at 500 Hz. 
2. Sound level measured at a distance of 10 feet from exhaust discharge after installation is complete shall be 95dBA or less. 

K. Muffler/Silencer:  Industrial type, sized as recommended by engine manufacturer and selected with 
exhaust piping system to not exceed engine manufacturer's engine backpressure requirements. 
1. Minimum sound attenuation of 12 dB at 500 Hz. 
2. Sound level measured at a distance of 25 feet from exhaust discharge after installation is complete shall be 87dBA or less. 

L. Air-Intake Filter:  Heavy-duty, engine-mounted air cleaner with replaceable dry-filter element and 
"blocked filter" indicator. 

M. Starting System:  24-V electric, with negative ground. 
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1. Components:  Sized so they will not be damaged during a full engine-cranking cycle with ambient temperature at maximum specified in Part 1 "Project Conditions" Article. 
2. Cranking Motor:  Heavy-duty unit that automatically engages and releases from engine flywheel 

without binding. 
3. Cranking Cycle:  As required by NFPA 110 for system level specified. 
4. Battery:  Adequate capacity within ambient temperature range specified in Part 1 "Project 

Conditions" Article to provide specified cranking cycle at least twice without recharging. 5. Battery-Charging Alternator:  Factory mounted on engine with solid-state voltage regulation and 
35-A minimum continuous rating. 
a. Battery Charger:  Current-limiting, automatic-equalizing and float-charging type.  Unit 

shall comply with UL 1236. 

2.4 FUEL OIL STORAGE 
A. Comply with NFPA 30. 
B. Base-Mounted Fuel Oil Tank:  Factory installed and piped, complying with UL 142 fuel oil tank.  

Features include the following: 
1. Tank level indicator. 
2. Capacity:  Fuel for twelve (24) hours' continuous operation at 100 percent rated power output. 
3. Vandal-resistant fill cap. 4. Containment Provisions:  Comply with requirements of authorities having jurisdiction. 

2.5 CONTROL AND MONITORING 
A. Automatic Starting System Sequence of Operation:  When mode-selector switch on the control and 

monitoring panel is in the automatic position, remote-control contacts in one or more separate automatic 
transfer switches initiate starting and stopping of generator set.  When mode-selector switch is switched 
to the on position, generator set starts.  The off position of same switch initiates generator-set shutdown.  When generator set is running, specified system or equipment failures or derangements automatically 
shut down generator set and initiate alarms. 

B. Manual Starting System Sequence of Operation:  Switching on-off switch on the generator control panel 
to the on position starts generator set.  The off position of same switch initiates generator-set shutdown.  
When generator set is running, specified system or equipment failures or derangements automatically 
shut down generator set and initiate alarms. 

C. Configuration:  Operating and safety indications, protective devices, basic system controls, and engine 
gages shall be grouped in a common control and monitoring panel mounted on the generator set.  
Mounting method shall isolate the control panel from generator-set vibration. 

D. Indicating and Protective Devices and Controls:  As required by NFPA 110 for Level [1] system, and the 
following: 
1. AC voltmeter. 
2. AC ammeter. 
3. AC frequency meter. 
4. DC voltmeter (alternator battery charging). 
5. Engine-coolant temperature gage. 
6. Engine lubricating-oil pressure gage. 
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7. Running-time meter. 8. Ammeter-voltmeter, phase-selector switch(es). 
9. Generator-voltage adjusting rheostat. 
10. Fuel tank derangement alarm. 
11. Fuel tank high-level shutdown of fuel supply alarm. 
12. Generator overload. 

E. Supporting Items:  Include sensors, transducers, terminals, relays, and other devices and include wiring required to support specified items.  Locate sensors and other supporting items on engine or generator, 
unless otherwise indicated. 

F. Common Remote Audible Alarm:  Comply with NFPA 110 requirements for Level 1 systems.  Include 
necessary contacts and terminals in control and monitoring panel. 
1. Overcrank shutdown. 2. Coolant low-temperature alarm. 
3. Control switch not in auto position. 
4. Battery-charger malfunction alarm. 
5. Battery low-voltage alarm. 

G. Remote Alarm Annunciator:  Comply with NFPA 99.  An LED labeled with proper alarm conditions 
shall identify each alarm event and a common audible signal shall sound for each alarm condition.  Silencing switch in face of panel shall silence signal without altering visual indication.  Connect so that 
after an alarm is silenced, clearing of initiating condition will reactivate alarm until silencing switch is 
reset.  Cabinet and faceplate are surface- or flush-mounting type to suit mounting conditions indicated. 

2.6 GENERATOR OVERCURRENT AND FAULT PROTECTION 
A. Generator Circuit Breaker:  Molded-case, thermal-magnetic type; 100 percent rated; complying with 

NEMA AB 1 and UL 489. 
1. Tripping Characteristic:  Designed specifically for generator protection. 
2. Trip Rating:  Matched to generator rating. 
3. Shunt Trip:  Connected to trip breaker when generator set is shut down by other protective 

devices. 
4. Mounting:  Adjacent to or integrated with control and monitoring panel. 

B. Ground-Fault Indication:  Comply with NFPA 70, "Emergency System" signals for ground-fault.  Integrate ground-fault alarm indication with other generator-set alarm indications. 

2.7 GENERATOR, EXCITER, AND VOLTAGE REGULATOR 
A. Comply with NEMA MG 1. 
B. Drive:  Generator shaft shall be directly connected to engine shaft.  Exciter shall be rotated integrally with 

generator rotor. 
C. Electrical Insulation:  Class H or Class F. 
D. Stator-Winding Leads:  Brought out to terminal box to permit future reconnection for other voltages if 

required. 
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E. Construction shall prevent mechanical, electrical, and thermal damage due to vibration, overspeed up to 125 percent of rating, and heat during operation at 110 percent of rated capacity. 
F. Enclosure:  Dripproof. 
G. Instrument Transformers:  Mounted within generator enclosure. 
H. Voltage Regulator:  Solid-state type, separate from exciter, providing performance as specified. 

1. Adjusting rheostat on control and monitoring panel shall provide plus or minus 5 percent 
adjustment of output-voltage operating band. 

I. Strip Heater:  Thermostatically controlled unit arranged to maintain stator windings above dew point. 
J. Windings:  Two-thirds pitch stator winding and fully linked amortisseur winding. 
K. Subtransient Reactance:  12 percent, maximum. 

2.8 OUTDOOR GENERATOR-SET ENCLOSURE 
A. Description:  Missile impact rated, Vandal-resistant, weatherproof steel housing, wind resistant up to 180 mph.  Multiple panels shall be lockable and provide adequate access to components requiring 

maintenance.  Panels shall be removable by one person without tools.  Instruments and control shall be 
mounted within enclosure. 

B. Engine Cooling Airflow through Enclosure:  Maintain temperature rise of system components within 
required limits when unit operates at 110 percent of rated load for 2 hours with ambient temperature at 
top of range specified in system service conditions. 
1. Louvers:  Fixed-engine, cooling-air inlet and discharge.  Storm-proof and drainable louvers 

prevent entry of rain and snow. 
2. Automatic Dampers:  At engine cooling-air inlet and discharge.  Dampers shall be closed to 

reduce enclosure heat loss in cold weather when unit is not operating. 
C. Interior Lights with Switch:  Factory-wired, vaporproof-type fixtures within housing; arranged to 

illuminate controls and accessible interior.  Arrange for external electrical connection. 
1. AC lighting system and connection point for operation when remote source is available. 
2. DC lighting system for operation when remote source and generator are both unavailable. 

D. Convenience Outlets:  Factory wired, GFCI.  Arrange for external electrical connection. 

2.9 VIBRATION ISOLATION DEVICES 
A. Elastomeric Isolator Pads:  Oil- and water-resistant elastomer or natural rubber, arranged in single or 

multiple layers, molded with a nonslip pattern and galvanized-steel baseplates of sufficient stiffness for uniform loading over pad area, and factory cut to sizes that match requirements of supported equipment. 
1. Material:  Spring Isolators]. 

B. Restrained Spring Isolators:  Freestanding, steel, open-spring isolators with seismic restraint. 
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1. Housing:  Steel with resilient vertical-limit stops to prevent spring extension due to wind loads or if weight is removed; factory-drilled baseplate bonded to 1/4-inch- thick, elastomeric isolator pad 
attached to baseplate underside; and adjustable equipment mounting and leveling bolt that acts as 
blocking during installation. 

2. Outside Spring Diameter:  Not less than 80 percent of compressed height of the spring at rated 
load. 

3. Minimum Additional Travel:  50 percent of required deflection at rated load. 4. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 
5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or 

failure. 

2.10 FINISHES 
A. Indoor and Outdoor Enclosures and Components:  Manufacturer's standard finish over corrosion-resistant pretreatment and compatible primer. 

2.11 SOURCE QUALITY CONTROL 
A. Prototype Testing:  Factory test engine-generator set using same engine model, constructed of identical or 

equivalent components and equipped with identical or equivalent accessories. 
1. Tests:  Comply with NFPA 110, Level 1 Energy Converters and with IEEE 115. 
2. Report factory test results within 10 days of completion of test. 

PART 3 - EXECUTION 

3.1 INSTALLATION 
A. Comply with packaged engine-generator manufacturers' written installation and alignment instructions 

and with NFPA 110. 
B. Install packaged engine generator to provide access, without removing connections or accessories, for 

periodic maintenance. 
C. Install packaged engine generator with restrained spring isolators having a minimum deflection of 1 inch 

on 4-inch- high concrete base.  Secure sets to anchor bolts installed in concrete bases.  Concrete base 
construction is specified in Section 26 "Vibration and Seismic Controls for Electrical Systems." 

D. Install Schedule 40, black steel piping with welded joints and connect to engine muffler.  Install thimble 
at wall.  Piping shall be same diameter as muffler outlet.  Flexible connectors and steel piping materials 
and installation requirements are specified in Section 23 "Hydronic Piping." 
1. Install condensate drain piping to muffler drain outlet full size of drain connection with a shutoff 

valve, stainless-steel flexible connector, and Schedule 40, black steel pipe with welded joints.  
Flexible connectors and piping materials and installation requirements are specified in Section 
"Hydronic Piping." 

E. Electrical Wiring:  Install electrical devices furnished by equipment manufacturers but not specified to be factory mounted. 
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F. Piping installation requirements are specified in Sections 23.  Drawings indicate general arrangement of piping and specialties. 
G. Connect fuel, cooling-system, and exhaust-system piping adjacent to packaged engine generator to allow 

service and maintenance. 
H. Connect engine exhaust pipe to engine with flexible connector. 
I. Connect fuel piping to engines with a gate valve and union and flexible connector. 
J. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems." 
K. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables." 
L. Identify system components according to Division 23 Section "Identification for HVAC Piping and 

Equipment" and Section "Identification for Electrical Systems." 

3.2 FIELD QUALITY CONTROL 
A. Perform tests and inspections and prepare test reports. 

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. 

B. Tests and Inspections: 
1. Perform tests recommended by manufacturer and each electrical test and visual and mechanical 

inspection (except those indicated to be optional) for "AC Generators and for Emergency Systems" specified in NETA Acceptance Testing Specification.  Certify compliance with test 
parameters. 

2. NFPA 110 Acceptance Tests:  Perform tests required by NFPA 110 that are additional to those 
specified here including, but not limited to, single-step full-load pickup test. 

3. Battery Tests:  Equalize charging of battery cells according to manufacturer's written instructions.  
Record individual cell voltages. 
a. Measure charging voltage and voltages between available battery terminals for full-

charging and float-charging conditions.  Check electrolyte level and specific gravity under 
both conditions. 

b. Test for contact integrity of all connectors.  Perform an integrity load test and a capacity 
load test for the battery. 

c. Verify acceptance of charge for each element of the battery after discharge. d. Verify that measurements are within manufacturer's specifications. 
4. Battery-Charger Tests:  Verify specified rates of charge for both equalizing and float-charging 

conditions. 
5. System Integrity Tests:  Methodically verify proper installation, connection, and integrity of each 

element of engine-generator system before and during system operation.  Check for air, exhaust, and fluid leaks. 
6. Exhaust-System Back-Pressure Test:  Use a manometer with a scale exceeding 40-inch wg.  

Connect to exhaust line close to engine exhaust manifold.  Verify that back pressure at full-rated 
load is within manufacturer's written allowable limits for the engine. 

7. Exhaust Emissions Test:  Comply with applicable government test criteria. 
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8. Voltage and Frequency Transient Stability Tests:  Use recording oscilloscope to measure voltage and frequency transients for 50 and 100 percent step-load increases and decreases, and verify that 
performance is as specified. 

9. Harmonic-Content Tests:  Measure harmonic content of output voltage under 25 percent and at 
100 percent of rated linear load.  Verify that harmonic content is within specified limits. 

10. Noise Level Tests:  Measure A-weighted level of noise emanating from generator-set installation, 
including engine exhaust and cooling-air intake and discharge, at four locations on the property line and compare measured levels with required values. 

C. Coordinate tests with tests for transfer switches and run them concurrently. 
D. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks 

exist. 
E. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation. 
F. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment. 
G. Remove and replace malfunctioning units and retest as specified above. 
H. Retest:  Correct deficiencies identified by tests and observations and retest until specified requirements 

are met. 
I. Report results of tests and inspections in writing.  Record adjustable relay settings and measured insulation resistances, time delays, and other values and observations.  Attach a label or tag to each tested 

component indicating satisfactory completion of tests. 

3.3 DEMONSTRATION 
A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 

operate, and maintain packaged engine generators.  Refer to Division 01 Section "Demonstration and 
Training." 

END OF SECTION 263213 
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SECTION 264113 
LIGHTNING PROTECTION FOR STRUCTURES 

PART 1 - GENERAL 

1.1 SUMMARY 
A. This Section includes lightning protection for buildings. 

1.2 SUBMITTALS 
A. Product Data:  For air terminals and mounting accessories indicated. 
B. Shop Drawings:  Detail lightning protection system, including air-terminal locations, conductor routing 

and connections, and bonding and grounding provisions.  Include indications for use of raceway and data 
on how concealment requirements will be met. 

C. Qualification data. 
D. Certification, signed by Contractor, that roof adhesive for air terminals is approved by manufacturers of both the terminal assembly and the single-ply membrane roofing material. 
E. Field inspection reports indicating compliance with specified requirements. 

1.3 QUALITY ASSURANCE 
A. Installer Qualifications:  Engage an experienced installer who is NRTL listed or who is certified by LPI 

as a Master Installer/Designer. 
B. Listing and Labeling:  As defined in NFPA 780, "Definitions" Article. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 

may be incorporated into the Work include, but are not limited to, the following: 
B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Bonded lightning protection.  2. Maxwell Lightning protection 
3. McLean lightning protection 
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2.2 LIGHTNING PROTECTION SYSTEM COMPONENTS 
A. Comply with UL 96. 
B. Roof-Mounting Air Terminals:  NFPA Class I copper, unless otherwise indicated. 

1. Single-Membrane, Roof-Mounting Air Terminals:  Designed for single-membrane roof materials. 
C. Ground Rods, Ground Loop Conductors, and Concrete-Encased Electrodes:  Comply with Section 26 

"Grounding and Bonding for Electrical Systems" and with standards referenced in this Section. 

PART 3 - EXECUTION 

3.1 INSTALLATION 
A. Install lightning protection components and systems according to UL 96A and NFPA 780. 
B. Install conductors with direct paths from air terminals to ground connections.  Avoid sharp bends and 

narrow loops. 
C. Conceal the following conductors: 

1. System conductors. 
2. Down conductors. 
3. Interior conductors. 
4. Conductors within normal view from exterior locations at grade within 200 feet of building. 
5. Notify Architect at least 48 hours in advance of inspection before concealing lightning protection 

components. 
D. Cable Connections:  Use approved exothermic-welded connections for all conductor splices and 

connections between conductors and other components, except those above single-ply membrane roofing. 
E. Air Terminals on Single-Ply Membrane Roofing:  Comply with adhesive manufacturer's written 

instructions. 
F. Bond extremities of vertical metal bodies exceeding 60 feet in length to lightning protection components. 
G. A counterpoise installation based on requirements in Section 26 "Grounding and Bonding for Electrical Systems" may be used as a ground loop required by NFPA 780, provided counterpoise conductor meets 

or exceeds minimum requirements in NFPA 780. 
1. Bond ground terminals to counterpoise conductor. 
2. Bond grounded metal bodies on building within 12 feet of ground to counterpoise conductor. 
3. Bond grounded metal bodies on building within 12 feet of roof to counterpoise conductor. 

H. Bond lightning protection components with intermediate-level interconnection loop conductors to grounded metal bodies of building at 60-foot intervals. 
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3.2 CORROSION PROTECTION 
A. Do not combine materials that can form an electrolytic couple that will accelerate corrosion in the 

presence of moisture unless moisture is permanently excluded from junction of such materials. 
B. Use conductors with protective coatings where conditions would cause deterioration or corrosion of 

conductors. 

3.3 FIELD QUALITY CONTROL 
A. UL Inspection:  Provide inspections as required to obtain a UL Master Label for system. 
B. Provide an inspection by an inspector certified by LPI to obtain an LPI certification. 

END OF SECTION 264113 
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SECTION 264313 
TRANSIENT-VOLTAGE SUPPRESSION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section includes field-mounted TVSS for low-voltage (120 to 600 V) power distribution and control 

equipment. 

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

characteristics, furnished specialties, and accessories. 
B. Field quality-control reports. 
C. Operation and maintenance data. 
D. Warranties:  Sample of special warranties. 

1.3 QUALITY ASSURANCE 
A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a testing 

agency, and marked for intended location and application. 
B. Comply with IEEE C62.41.2 and test devices according to IEEE C62.45. 
C. Comply with NEMA LS 1. 
D. Comply with [UL 1283 and] UL 1449. 
E. Comply with NFPA 70. 

1.4 WARRANTY 
A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 

components of surge suppressors that fail in materials or workmanship within specified warranty period. 
1. Warranty Period:  Five years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 SERVICE ENTRANCE SUPPRESSORS 
A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that 

may be incorporated into the Work include, but are not limited to, the following: 
B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on 

Drawings or comparable product by one of the following: 
1. ABB USA. 2. AC Data Solutions. 
3. Advanced Protection Technologies Inc. (APT). 
4. Atlantic Scientific. 
5. Current Technology Inc.; Danaher Power Solutions. 
6. Danaher Power Solutions; United Power Products. 7. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
8. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
9. Intermatic, Inc. 
10. LEA International. 
11. Leviton Mfg. Company Inc. 
12. Liebert Corporation; a division of Emerson Network Power. 13. Northern Technologies, Inc.; a division of Emerson Network Power. 
14. Siemens Energy & Automation, Inc. 
15. Square D; a brand of Schneider Electric. 
16. Surge Suppression Incorporated. 

C. Surge Protection Devices: 
1. Non-modular. 2. LED indicator lights for power and protection status. 
3. Comply with UL 1449. 
4. Fuses, rated at 200-kA interrupting capacity. 
5. Fabrication using bolted compression lugs for internal wiring. 
6. Integral disconnect switch. 
7. Redundant suppression circuits. 8. Arrangement with copper bus bars and for bolted connections to phase buses, neutral bus, and 

ground bus. 
9. Arrangement with wire connections to phase buses, neutral bus, and ground bus. 
10. LED indicator lights for power and protection status. 

D. Peak Single-Impulse Surge Current Rating:  240 kA per mode/480 kA per phase. 
E. Protection modes and UL 1449 SVR for 240/120 V, single-phase, 3-wire circuits shall be as follows: 

1. Line to Neutral:  400 V. 
2. Line to Ground:  400 V. 
3. Neutral to Ground:  400 V. 

F. Protection modes and UL 1449 SVR for 240/120-V, 3-phase, 4-wire circuits with high leg shall be as 
follows: 
1. Line to Neutral:  400 V, 800 V from high leg. 
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2. Line to Ground:  400 V. 3. Neutral to Ground:  400 V. 
G. Protection modes and UL 1449 SVR for 240 V, 480 V, or 600 V, 3-phase, 3-wire, delta circuits shall be 

as follows: 
1. Line to Line:  1000 V for 240 V. 
2. Line to Ground:  1000 V for 240 V. 

2.2 PANELBOARD SUPPRESSORS 
A. Surge Protection Devices: 

1. Non-modular. 
2. LED indicator lights for power and protection status. 
3. Fuses, rated at 200-kA interrupting capacity. 
4. Fabrication using bolted compression lugs for internal wiring. 5. Integral disconnect switch. 
6. Redundant suppression circuits. 
7. Arrangement with wire connections to phase buses, neutral bus, and ground bus. 
8. LED indicator lights for power and protection status. 

B. Peak Single-Impulse Surge Current Rating:  160 kA per mode/320 kA per phase. 
C. Protection modes and UL 1449 SVR for grounded wye circuits with 208Y/120 V, 3-phase, 4-wire circuits shall be as follows: 

1. Line to Neutral:  400 V for 208Y/120 V. 
2. Line to Ground:  400 V for 208Y/120 V. 
3. Neutral to Ground:  400 V for 208Y/120 V. 

D. Protection modes and UL 1449 SVR for 240/120-V, single-phase, 3-wire circuits shall be as follows: 
1. Line to Neutral:  400 V. 2. Line to Ground:  400 V. 
3. Neutral to Ground:  400 V. 

E. Protection modes and UL 1449 SVR for 240/120-V, 3-phase, 4-wire circuits with high leg shall be as 
follows: 
1. Line to Neutral:  400 V, 800 V from high leg. 
2. Line to Ground:  400 V. 3. Neutral to Ground:  400 V. 

F. Protection modes and UL 1449 SVR for 240 V, 480 V, or 600 V, 3-phase, 3-wire, delta circuits shall be 
as follows: 
1. Line to Line:  1000 V for 240 V. 
2. Line to Ground:  800 V for 240 V 
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2.3 ENCLOSURES 
A. Indoor Enclosures:  NEMA 250 with type matching the enclosure of panel or device being protected. 
B. Outdoor Enclosures:  NEMA 250 with type matching the enclosure of panel or device being protected. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF SURGE PROTECTION DEVICES 
A. Install devices at service entrance on load side, with ground lead bonded to service entrance ground. 
B. Install devices for panelboards and auxiliary panels with conductors or buses between suppressor and points of attachment as short and straight as possible.  Do not exceed manufacturer's recommended lead 

length.  Do not bond neutral and ground. 
1. Provide multiple, 30A circuit breaker as a dedicated disconnecting means for TVSS unless 

otherwise indicated. 
3.2 PLACING SYSTEM INTO SERVICE 

 Do not energized or connect service entrance equipment to their sources until surge protection devices 
are installed and connected. 

3.2 FIELD QUALITY CONTROL 
A. Tests and Inspections: 

1. Perform the following tests and inspections and prepare test reports. 
2. Perform each visual and mechanical inspection and electrical test stated in NETA ATS, “Surge Arresters, Low-Voltage Surge Protection Devices” Section.  Certify compliance with test 

parameters. 

END OF SECTION 264313 
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SECTION 265100 
INTERIOR LIGHTING 

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 interior lighting fixtures, lighting fixtures mounted on exterior building surfaces, 

lamps, ballasts, emergency lighting units, and accessories. 

1.3 SUBMITTALS 
A. Product Data:  For each type of lighting fixture indicated, arranged in order of fixture designation.  In-

clude data on features, accessories, and the following: 
1. Dimensions of fixtures. 
2. Certified results of laboratory tests for fixtures and lamps for photometric performance. 
3. Emergency lighting unit battery and charger. 
4. LED driver 
5. Types of lamps. 

1.4 QUALITY ASSURANCE 
A. Fixtures, Emergency Lighting Units, and Accessories:  Listed and labeled as defined in NFPA 70, Arti-

cle 100, by a testing agency acceptable to authorities having jurisdiction. 
B. Comply with NFPA 70. 
C. NFPA 101 Compliance:  Comply with visibility and luminance requirements for exit signs. 

1.5 COORDINATION 
A. Fixtures, Mounting Hardware, and Trim:  Coordinate layout and installation of lighting fixtures with ceil-ing system and other construction. 

1.6 WARRANTY 
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A. General Warranty:  Special warranty specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addition to, and run 
concurrent with, other warranties made by Contractor under requirements of the Contract Documents. 

1.7 EXTRA MATERIALS 
A. Furnish extra materials described below that match products installed and that are packaged with protec-

tive covering for storage and identified with labels describing contents. 
1. Lamps:  10 for every 100 of each type and rating installed.  Furnish at least one of each type. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the 

Work include, but are not limited to, the products indicated in the Lighting Fixture Schedule on the elec-trical drawings. 

2.2 FIXTURES AND FIXTURE COMPONENTS, GENERAL 
A. Metal Parts:  Free from burrs, sharp corners, and edges. 
B. Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to prevent warping and 

sagging.
C. Doors, Frames, and Other Internal Access:  Smooth operating, free from light leakage under operating conditions, and arranged to permit relamping without use of tools.  Arrange doors, frames, lenses, diffus-

ers, and other pieces to prevent accidental falling during relamping and when secured in operating posi-
tion. 

D. Reflecting Surfaces:  Minimum reflectance as follows, unless otherwise indicated: 
1. White Surfaces:  85 percent. 
2. Specular Surfaces:  83 percent. 3. Diffusing Specular Surfaces:  75 percent. 

E. Lenses, Diffusers, Covers, and Globes:  100 percent virgin acrylic plastic, unless otherwise indicated. 
1. Acrylic Plastic:  High resistance to yellowing and other changes due to aging, exposure to heat, 

and ultraviolet radiation. 
2. Lens Thickness:  0.125 inch (3 mm) minimum, unless greater thickness is indicated. 

2.3 LED Driver: 
A. General Requirements:  Unless otherwise indicated, features include the following: 
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1. Designed for type and quantity of LEDs indicated at full light output. 
B. Electronic Ballasts for Linear Lamps:  Unless otherwise indicated, features include the following, besides 

those in "General Requirements" Paragraph above: 
1. Certified Ballast Manufacturer Certification:  Indicated by label. 
2. Encapsulation:  Without voids in potting compound. 
3. Parallel Lamp Circuits:  Multiple lamp ballasts connected to maintain full light output on surviv-

ing lamps if one or more lamps fail. 
C. Ballasts for Compact Lamps:  Unless otherwise indicated, additional features include the following: 

1. Type:  Electronic or electromagnetic, fully encapsulated in potting compound. 
2. Power Factor:  90 percent, minimum. 

D. Ballasts for Dimmer-Controlled Fixtures:  Comply with general and fixture-related requirements above 
for electronic ballasts. 
1. Compatibility:  Certified by manufacturer for use with specific dimming system indicated for use 

with each dimming ballast. 

2.4 HIGH-INTENSITY-DISCHARGE LAMP BALLASTS 
A. General:  Comply with ANSI C82.4.  Unless otherwise indicated, features include the following: 

1. Type:  Constant wattage autotransformer or regulating high-power-factor type, unless otherwise 
indicated.2. Operating Voltage:  Match system voltage. 

3. Minimum Starting Temperature:  Minus 22 deg F (Minus 30 deg C) for single lamp ballasts. 
4. Normal Ambient Operating Temperature:  104 deg F (40 deg C). 
5. Open-circuit operation that will not reduce average life. 
6. Auxiliary, Instant-on, Quartz System:  Automatically switches quartz lamp on when fixture is ini-

tially energized and when momentary power outages occur.  Automatically turns quartz lamp off when high-intensity-discharge lamp reaches approximately 60 percent light output. 
B. Encapsulation:  Manufacturer's standard epoxy-encapsulated model designed to minimize audible fixture 

noise. 

2.5 EXIT SIGNS 
A. General Requirements:  Comply with UL 924 and the following: 

1. Sign Colors and Lettering Size:  Comply with authorities having jurisdiction. 
B. Internally Lighted Signs:  As follows: 

1. Lamps for AC Operation:  Light-emitting diodes, 70,000 hours minimum rated lamp life as indi-
cated on the electrical drawings. 

C. Self-Powered Exit Signs (Battery Type):  Integral automatic charger in a self-contained power pack. 
1. Battery:  Sealed, maintenance-free, nickel-cadmium type with special warranty. 2. Charger:  Fully automatic, solid-state type with sealed transfer relay. 
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3. Operation:  Relay automatically energizes lamp from unit when circuit voltage drops to 80 percent of nominal or below.  When normal voltage is restored, relay disconnects lamps, and battery is au-
tomatically recharged and floated on charger. 

2.6 EMERGENCY LIGHTING UNITS 
A. General Requirements:  Self-contained units.  Comply with UL 924.  Units include the following fea-

tures: 
1. Battery:  Sealed, maintenance-free, lead-acid type with minimum 10-year nominal life and special warranty. 
2. Charger:  Fully automatic, solid-state type with sealed transfer relay. 
3. Operation:  Relay automatically turns lamp on when 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, and battery is au-tomatically recharged and floated on charger. 

4. Wire Guard:  Where indicated, heavy-chrome-plated wire guard arranged to protect lamp heads or 
fixtures. 

5. Integral Time-Delay Relay:  Arranged to hold unit on for fixed interval after restoring power after 
an outage.  Provide where specifically indicated on the electrical drawings. 

2.7 EMERGENCY LED POWER SUPPLY UNIT 
A. Internal Type:  Self-contained, modular, battery-inverter unit factory mounted within fixture body.  Com-

ply with UL 924. 
1. Test Switch and Light-Emitting Diode Indicator Light:  Visible and accessible without opening 

fixture or entering ceiling space. 
2. Battery:  Sealed, maintenance-free, nickel-cadmium type with minimum 10-year nominal life. 
3. Charger:  Fully automatic, solid-state, constant-current type. 4. Operation:  Relay automatically energizes lamp from unit when normal supply circuit voltage 

drops to 80 percent of nominal voltage or below.  When normal voltage is restored, relay discon-
nects lamp, and battery is automatically recharged and floated on charger. 

2.8 LEDs 
A. LED Color Temperature and Minimum Color-Rendering Index:  3500 K and 85 CRI, unless otherwise 

indicated.
B. LED Life:  Rated average is 100,000 hours at 3 hours per start when used on rapid-start circuits. 

2.9 FIXTURE SUPPORT COMPONENTS 
A. Comply with Section "Basic Electrical Materials and Methods," for channel- and angle-iron supports and 

nonmetallic channel and angle supports. 
B. Single-Stem Hangers:  1/2-inch (12-mm) steel tubing with swivel ball fitting and ceiling canopy.  Finish same as fixture. 
C. Rod Hangers:  3/16-inch- (5-mm-) minimum diameter, cadmium-plated, threaded steel rod. 
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D. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with threaded at-tachment, cord, and locking-type plug. 

2.10 FINISHES 
A. Fixtures:  Manufacturer's standard, unless otherwise indicated. 

1. Paint Finish:  Applied over corrosion-resistant treatment or primer, free of defects. 
2. Metallic Finish:  Corrosion resistant. 

PART 3 - EXECUTION 

3.1 INSTALLATION 
A. Fixtures:  Set level, plumb, and square with ceiling and walls, and secure according to manufacturer's 

written instructions and approved submittal materials.  Install lamps in each fixture. 
B. Support for Fixtures in or on Grid-Type Suspended Ceilings:  Use grid for support. 

1. Support Clips:  Fasten to fixtures and to ceiling grid members at or near each fixture corner. 
2. Fixtures of Sizes Less Than Ceiling Grid:  Arrange as indicated on reflected ceiling plans or center 

in acoustical panel, and support fixtures independently with at least two 3/4-inch metal channels 
spanning and secured to ceiling tees. 

C. Suspended Fixture Support:  As follows: 
1. Pendants and Rods:  Where longer than 48 inches, brace to limit swinging. 2. Stem-Mounted, Single-Unit Fixtures:  Suspend with single-stem hangers at each end of fixture. 
3. Continuous Rows:  Suspend from cable installed according to fixture manufacturer's written in-

structions and details on Drawings. 

3.2 CONNECTIONS 
A. Ground equipment. 

1. 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. 

3.3 FIELD QUALITY CONTROL 
A. Inspect each installed fixture for damage.  Replace damaged fixtures and components. 
B. Advance Notice:  Give dates and times for field tests. 
C. Tests:  As follows: 

1. Verify normal operation of each fixture after installation. 
2. Emergency Lighting:  Interrupt electrical supply to demonstrate operation. 
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3. Verify normal transfer to battery source and retransfer to normal. 
D. Malfunctioning Fixtures and Components:  Replace or repair, then retest.  Repeat procedure until units 

operate properly. 
E. Corrosive Fixtures:  Replace during warranty period. 

3.4 CLEANING AND ADJUSTING 
A. Clean fixtures internally and externally after installation.  Use methods and materials recommended by 

manufacturer. 
B. Adjust aimable fixtures to provide required light intensities. 

END OF SECTION 265100 
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SECTION 265600 
EXTERIOR LIGHTING 

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 exterior lighting units with luminaires, lamps, ballasts, poles/support structures, and 

accessories.
B. Related Sections include the following: 

1. Section 26 "Interior Lighting" for interior fixtures, lamps, ballasts, emergency lighting units, and 
accessories; and for exterior luminaires normally mounted on buildings. 

1.3 DEFINITIONS 
A. Lighting Unit:  A luminaire or an assembly of luminaires complete with a common support, including 

pole, post, or other structure, and mounting and support accessories. 
B. Luminaire (Light Fixture):  A complete lighting device consisting of lamp(s) and ballast(s), when appli-

cable, together with parts designed to distribute light, to position and protect lamps, and to connect lamps 
to power supply. 

1.4 SUBMITTALS 
A. Product Data:  For each type of lighting unit indicated, arranged in order of lighting unit designation.  In-

clude data on features, accessories, finishes, and the following: 
1. Materials and dimensions of luminaires and poles. 
2. Certified results of laboratory tests for fixtures and lamps for photometric performance. 
3. High-intensity-discharge luminaire ballasts. 

B. Product Certificates:  Signed by manufacturers of lighting units certifying that products comply with re-
quirements. 

1.5 QUALITY ASSURANCE 
A. Luminaires and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, for their indicated 

use, location, and installation conditions by a testing agency acceptable to authorities having jurisdiction 
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B. Comply with ANSI C2. 
C. Comply with NFPA 70. 

1.6 DELIVERY, STORAGE, AND HANDLING OF POLES 
A. 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. 
B. Retain factory-applied pole wrappings on metal poles until just before pole installation.  For poles with 

nonmetallic finishes, handle with web fabric straps. 

1.7 WARRANTY 
A. General Warranty:  Special warranty specified in this Article shall not deprive Owner of other rights 

Owner may have under other provisions of the Contract Documents and shall be in addition to, and run 
concurrent with, other warranties made by Contractor under requirements of the Contract Documents. 

B. Special Warranty:  Written warranty, signed by manufacturer and Installer agreeing to replace external parts of luminaires and poles exhibiting a failure of finish as specified below.  This warranty is in addition 
to, and not a limitation of, other rights and remedies Owner may have under requirements of the Contract 
Documents. 
1. Protection of Metal from Corrosion:  Warranty against perforation or erosion of finish due to 

weathering. 
2. Color Retention:  Warranty against fading, staining, and chalking due to effects of weather and so-lar radiation. 
3. Warranty Period:  Manufacturer's standard, but not less than three years from date of Substantial 

Completion. 

1.8 EXTRA MATERIALS 
A. Furnish extra materials described below that match products installed and that are packaged with protec-

tive covering for storage and identified with labels describing contents. 1. Lamps:  Furnish at least one of each type. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the 

Work include, but are not limited to, the products indicated in the Exterior Lighting Unit Schedule and 
details on the electrical drawings. 

2.2 LUMINAIRES 
A. Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for luminaires. 
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B. Metal Parts:  Free from burrs, sharp corners, and edges. 
C. Sheet Metal Components:  Corrosion-resistant aluminum, unless otherwise indicated.  Form and support 

to prevent warping and sagging. 
D. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform in use.  

Provide filter/breather for enclosed luminaires. 
E. Doors, Frames, and Other Internal Access:  Smooth operating, free from light leakage under operating 

conditions, and arranged to permit re-lamping without use of tools.  Arrange doors, frames, lenses, dif-fusers, and other pieces to prevent accidental falling during re-lamping and when secured in operating po-
sition.  Provide for door removal for cleaning or replacing lens.  Arrange to disconnect ballast when door 
opens. 

F. Exposed Hardware Material:  Stainless steel. 
G. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, and ultra-violet radiation. 
H. Reflecting Surfaces:  Minimum reflectance as follows, unless otherwise indicated: 

1. White Surfaces:  85 percent. 
2. Specular Surfaces:  83 percent. 
3. Diffusing Specular Surfaces:  75 percent. 

I. Lenses and Refractors:  Materials as indicated.  Use heat- and aging-resistant, resilient gaskets to seal and cushion lens and refractor in luminaire doors. 
J. High-Intensity-Discharge Ballasts:  Comply with ANSI C82.4.  Constant wattage autotransformer or reg-

ulating high-power-factor type, unless otherwise indicated. 
1. Ballast Fuses:  One in each ungrounded supply conductor.  Voltage and current ratings as recom-

mended by ballast manufacturer. 
2. Single-Lamp Ballasts:  Minimum starting temperature of minus 40 deg C. 3. Open-circuit operation will not reduce average life. 
4. Noise:  Uniformly quiet operation, with a noise rating of B or better. 

K. Lamps:  Comply with the standard of the ANSI C78 series that is applicable to each type of lamp.  Pro-
vide luminaires with indicated lamps of designated type, characteristics, and wattage.  Where a lamp is 
not indicated for a luminaire, provide medium wattage lamp recommended by manufacturer for lumi-
naire. 
1. Metal-Halide Color Temperature and Minimum Color-Rendering Index:  3600 K and 70 CRI, un-

less otherwise indicated. 

2.3 LUMINAIRE SUPPORT COMPONENTS 
A. Description:  Comply with AASHTO LTS-3 for pole or other support structures, brackets, arms, appurte-

nances, base, and anchorage and foundation. 
B. Wind-Load Strength of Total Support Assembly:  Adequate to carry support assembly plus luminaires at 

indicated heights above grade without failure, permanent deflection, or whipping in steady winds of 180 
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mph (192 km/h) with a gust factor of 1.3.  Support assembly includes pole or other support structures, brackets, arms, appurtenances, base, and anchorage and foundation. 
1. Strength Analysis:  For each pole type and luminaire combination, 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. 

C. Finish:  Match finish of pole/support structure for arm, bracket, and Tenon mount materials. 
D. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support compo-nents. 
E. Pole and Support Structure Bases:  Shall be as specified and detailed on the electrical drawings. 

PART 3 - EXECUTION 

3.1 INSTALLATION 
A. Concrete Foundations:  Construct according to Division 3 Section "Cast-in-Place Concrete." 

1. Comply with details for reinforcement and for anchor bolts, nuts, and washers.  Verify anchor-bolt 
templates by comparing with actual pole bases furnished. 

2. Finish for Parts Exposed to View:  Trowel and rub smooth.  Comply with Division 3 Section 
"Cast-in-Place Concrete" for exposed finish. 

B. Embedded Poles:  Set poles to indicated depth, but not less than one-sixth of pole length below finish 
grade.  Dig holes large enough to permit use of tampers the full depth of hole.  Backfill in 6-inch (150-mm) layers and thoroughly tamp each layer so compaction of backfill is equal to or greater than that of 
undisturbed earth. 

C. Install poles as follows: 
1. Use web fabric slings (not chain or cable) to raise and set poles. 
2. Mount pole to foundation with leveling nuts, and tighten top nuts to torque level recommended by 

pole manufacturer. 3. Secure poles level, plumb, and square. 
4. Grout void between pole base and foundation.  Use no shrinking or expanding concrete grout 

firmly packed in entire void space. 
5. Use a short piece of 1/2-inch- (13-mm-) diameter pipe to make a drain hole through grout.  Ar-

range to drain condensation from interior of pole. 
D. Luminaire Attachment with Adjustable Features or Aiming:  Attach luminaires and supports to allow aiming for indicated light distribution. 
E. Lamp luminaires with indicated lamps according to manufacturer's written instructions.  Replace mal-

functioning lamps. 

3.2 CONNECTIONS 
A. Ground equipment. 
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1. 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. Ground poles structures according to Section "Grounding." 
1. Nonmetallic Poles:  Ground metallic components of lighting units and foundations.  Connect lu-

minaires to grounding system with No. 6 AWG conductor. 

3.3 FIELD QUALITY CONTROL 
A. Inspect each installed unit for damage.  Replace damaged units. 
B. Tests and Observations:  Verify normal operation of lighting units after installing luminaires and energiz-

ing circuits with normal power source, and as follows: 
1. Measure light intensities at night if specific illumination performance is indicated.  Use photome-

ters with calibration referenced to NIST standards. 2. Check intensity and uniformity of illumination. 
3. Check excessively noisy ballasts. 

C. Prepare a written report of tests, inspections, observations and verifications indicating and interpreting re-
sults. 

D. Malfunctioning Fixtures and Components:  Replace or repair, then retest.  Repeat procedure until units 
operate properly. 

3.4 CLEANING AND ADJUSTING 
A. Clean units after installation.  Use methods and materials recommended by manufacturer. 
B. Adjust amiable luminaires and luminaires with adjustable lamp position to provide required light distribu-

tions and intensities. 

END OF SECTION 265600 
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SECTION 275116 
FIRE ALARM – ADDRESSABLE/VOICE

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 fire alarm systems with manual stations, detectors, signal equipment, controls, and 

devices. 
B. Related Sections include the following: 

1. Division 8 Section "Hardware" for door closers/holders/smoke detectors, electric door locks, and 
release devices that interface with fire alarm systems. 

1.3 DEFINITIONS 
A. FACP:  Fire alarm control panel. 
B. LED:  Light-emitting diode. 
C. Definitions in NFPA 72 apply to fire alarm terms used in this Section. 

1.4 SYSTEM DESCRIPTION 
A. General:  Noncoded, addressable-analog system with manual and automatic alarm initiation; automatic sensitivity control of all smoke detectors; and multiplexed signal transmission dedicated to fire alarm ser-

vice only. 

1.5 SUBMITTALS 
A. Product Data:  For each type of product indicated. 
B. Shop Drawings:  

1. Wiring Diagrams:  Detail wiring and differentiate between manufacturer-installed and field-installed wiring.  Include diagrams for equipment and for system with all terminals and intercon-
nections identified. 

2. System Calculations: Battery sizing calculations, notification appliance circuit calculations, and 
voltage drop calculations. 
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3. Floor Plans:  Indicate final outlet locations and routings of raceway connections. 4. Device Address List:  Coordinate with final system programming. 
5. System Operation Description:  Detailed description for this Project, including method of opera-

tion and supervision of each type of circuit and sequence of operations for manually and automati-
cally initiated system inputs and outputs.  Manufacturer's standard descriptions for generic systems 
are not acceptable. 

C. Operating Instructions:  For mounting at the FACP. 
D. Maintenance Data:  For fire alarm systems to include in maintenance manuals specified in Division 1.  

Comply with NFPA 72. 
E. Submissions to Authorities Having Jurisdiction:  In addition to distribution requirements for Submittals 

specified in Division 1 Section "Submittals," make an identical submission to authorities having jurisdic-
tion.  Include copies of annotated Contract Drawings as needed to depict component locations, battery sizing calculations, notification appliance circuit calculations, voltage drop calculations, and device ad-
dress list as required to facilitate review.  Resubmit if required to make clarifications or revisions to ob-
tain approval.  On receipt of comments from authorities having jurisdiction, submit them to Architect for 
review. 

F. Certificate of Completion:  Comply with NFPA 72. 

1.6 QUALITY ASSURANCE 
A. Source Limitations:  Obtain fire alarm system components through one source from a single manufactur-

er.
B. Compliance with Local Requirements:  Comply with applicable building code, local ordinances and regu-

lations, and requirements of authorities having jurisdiction. 
C. Comply with NFPA 72. 

PART 2 - PRODUCTS 

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

1. Cerberus Pyrotronics. 
2. Edwards Systems Technology. 
3. Fire Control Instruments, Inc. 
4. Notifier; Div. of Pittway Corp. 5. Simplex Time Recorder Co. 
6. Silent Knight. 

2.2 FUNCTIONAL DESCRIPTION OF SYSTEM 
A. Control of System:  By the FACP. 
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B. System Supervision:  Automatically detect and report open circuits, shorts, and grounds of wiring for ini-tiating device, signaling line, and notification-appliance circuits. 
C. Priority of Signals:  Automatic alarm response functions resulting from an alarm signal from one device 

are not altered by subsequent alarm, supervisory, or trouble signals.  An alarm signal is the highest priori-
ty.  Supervisory and trouble signals have second- and third-level priority.  Higher-priority signals take 
precedence over signals of lower priority, even when the lower-priority condition occurs first.  Annunci-
ate and display all alarm, supervisory, and trouble signals regardless of priority or order received. 

D. Noninterference:  A signal on one device shall not prevent the receipt of signals from other devices. 
E. System Reset:  All devices are manually re-settable from the FACP after initiating devices are restored to 

normal. 
F. Transmission to Remote Alarm Receiving Station:  Automatically route alarm, supervisory, and trouble 

signals to a remote alarm station by means of a digital alarm communicator transmitter and telephone lines. 
G. Loss of primary power at the FACP initiates a trouble signal at the FACP and the annunciator.  An emer-

gency power light is illuminated at both locations when the system is operating on the secondary power 
supply.

H. Basic Alarm Performance Requirements:  Unless otherwise indicated, operation of a manual station, au-
tomatic alarm operation of a smoke or flame or heat detector, or operation of a sprinkler flow device initi-ates the following: 
1. Notification-appliance operation. 
2. Identification at the FACP and the remote annunciator of the device originating the alarm. 
3. Transmission of an alarm signal to the remote alarm receiving station. 
4. Unlocking of electric door locks in designated egress paths. 
5. Release of fire and smoke doors held open by magnetic door holders. 6. Recall of elevators. 
7. Shutdown of fans and other air-handling equipment serving zone when alarm was initiated. 
8. Closing of smoke dampers in air ducts of system serving zone where alarm was initiated. 
9. Recording of the event in the system memory. 

I. Alarm Silencing, System Reset and Indication:  Controlled by switches in the FACP. 
1. Silencing-switch operation halts alarm operation of notification appliances and activates an "alarm silence" light.  Display of identity of the alarm zone or device is retained. 
2. Subsequent alarm signals from other devices or zones reactivate notification appliances until si-

lencing switch is operated again. 
3. When alarm-initiating devices return to normal and system reset switch is operated, notification 

appliances operate again until alarm silence switch is reset. 
J. Operating a heat detector in the elevator shaft or elevator machine room shuts down elevator power by 

operating, without a time delay, a shunt trip in a circuit breaker feeding the elevator. 
K. Sprinkler valve-tamper switch operation initiates the following: 

1. A supervisory, audible, and visible "valve-tamper" signal indication at the FACP and the annunci-
ator.

2. Recording of the event by the system printer. 3. Transmission of supervisory signal to remote alarm receiving station. 
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L. Fire-pump power failure, including a dead-phase or phase-reversal condition, initiates the following: 
1. A supervisory, audible, and visible "fire-pump power failure" signal indication at the FACP and 

the annunciator. 
2. Transmission of trouble signal to remote alarm receiving station. 

M. Remote Detector Sensitivity Adjustment:  Manipulation of controls at the FACP causes the selection of 
specific addressable smoke detectors for adjustment, display of their current status and sensitivity set-
tings, and control of changes in those settings.  Same controls can be used to program repetitive, sched-uled, automated changes in sensitivity of specific detectors.  Sensitivity adjustments and sensitivity-
adjustment schedule changes are recorded in system memory and are printed out by the system printer. 

N. Removal of an alarm-initiating device or a notification appliance initiates the following: 
1. A "trouble" signal indication at the FACP and the annunciator for the device or zone involved. 
2. Recording of the event in the system memory. 3. Transmission of trouble signal to remote alarm receiving station. 

O. FACP Alphanumeric Display:  Plain-English-language descriptions of alarm, supervisory, and trouble 
events; and addresses and locations of alarm-initiating or supervisory devices originating the report.  Dis-
play monitoring actions, system and component status, system commands, programming information, and 
data from the system's historical memory. 

2.3 MANUAL PULL STATIONS 
A. Description:  Fabricated of metal or plastic, and finished in red with molded, raised-letter operating in-

structions of contrasting color. 
1. Double-action mechanism requires two actions, such as a push and a pull, to initiate an alarm. 
2. Station Reset:  Key or wrench operated; double pole, double throw; switch rated for the voltage 

and current at which it operates. 
3. Weatherproof Protective Shield:  Factory-fabricated clear plastic enclosure, hinged at the top to permit lifting for access to initiate an alarm. 
4. Integral Addressable Module:  Arranged to communicate manual-station status (normal, alarm, or 

trouble) to the FACP. 

2.4 SMOKE DETECTORS 
A. General:  Include the following features: 

1. Operating Voltage:  24-V dc, nominal. 2. Self-Restoring:  Detectors do not require resetting or readjustment after actuation to restore them 
to normal operation. 

3. Plug-in Arrangement:  Detector and associated electronic components are mounted in a module 
that connects in a tamper-resistant manner to a fixed base with a twist-locking plug connection.  
Terminals in the fixed base accept building wiring. 4. Integral Visual-Indicating Light:  LED type.  Indicates detector has operated. 

5. Sensitivity:  Can be tested and adjusted in-place after installation. 
6. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trou-

ble) to the FACP. 
7. Remote Controllability:  Unless otherwise indicated, detectors are analog-addressable type, indi-

vidually monitored at the FACP for calibration, sensitivity, and alarm condition, and individually adjustable for sensitivity from the FACP. 
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B. Photoelectric Smoke Detectors:  Include the following features: 
1. Sensor:  LED or infrared light source with matching silicon-cell receiver. 
2. Detector Sensitivity:  Between 2.5 and 3.5 percent/foot smoke obscuration when tested according 

to UL 268A. 
C. Duct Smoke Detector:  Photoelectric. 

1. Sampling Tube:  Design and dimensions as recommended by the manufacturer for the specific 
duct size, air velocity, and installation conditions where applied. 2. Relay Fan Shutdown:  Rated to interrupt fan motor-control circuit. 

D. Beam-Type Smoke Detector:  Each detector consists of a separate transmitter and receiver with the fol-
lowing features: 

1. Adjustable Sensititivity:  More than a six-level range, minimum. 
2. Linear Range of Coverage:  600 feet, minimum. 
3. Tamper Switch:  Inititates trouble signal at the central FACP when either transmitter or receiver is 

disturbed. 
4. Separate Color-Coded LEDs: Indicate normal, alarm, and trouble status.  Any detector trouble, in-

cluding power loss, is reported to the central FACP as a composite “trouble” signal. 

2.5 OTHER DETECTORS 
A. Heat Detector, Combination Type:  Actuated by either a fixed temperature of 135 deg F (57 deg C) or 

rate of rise of temperature that exceeds 15 deg F (8.3 deg C) per minute, unless otherwise indicated. 
1. Mounting:  Adapter plate for outlet box mounting. 
2. Mounting:  Plug-in base, interchangeable with smoke detector bases. 
3. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trou-ble) to the FACP. 

2.6 NOTIFICATION APPLIANCES 
A. Description:  Equip for mounting as indicated and have screw terminals for system connections. 

1. Combination Devices:  Factory-integrated audible and visible devices in a single-mounting as-
sembly. 

B. Voice/Tone Speaker:   
1. High-Range Units:  Rated 2 to 15 W. 
2. Low-Range Units:  Rated 1 to 2 W. 
3. Mounting:  Flush, semi-recessed, surface, or surface-mounted; bidirectional as indicated 
4. Matching Transformers:  Tap range matched to the acoustical environment of the speaker location. 

C. Visible Alarm Devices:  Xenon strobe lights listed under UL 1971 with clear or nominal white polycar-bonate lens.  Mount lens on an aluminum faceplate.  The word "FIRE" is engraved in minimum 1-inch- 
high letters on the lens. 
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1. Rated Light Output:  As indicated on the fire alarm system drawings. 2. Strobe Leads:  Factory connected to screw terminals. 

2.7 REMOTE DEVICE LOCATION-INDICATING LIGHTS AND IDENTIFICATION  

A. Description:  LED-indicating light near each sprinkler water-flow switch and valve-tamper switch.  Light is 
connected to flash when the associated device is in an alarm or trouble mode.  Lamp is flush mounted in a 
single gang wall plate.  A red, laminated, phenolic-resin identification plate at the indicating light identifies, 
in engraved white letters, device initiating the signal and room where the smoke detector or valve is locat-ed.  For water-flow switches, the identification plate also designates protected spaces downstream from the 
water-flow switch. 

2.9 MAGNETIC DOOR HOLDERS 
D. Description:  Units are equipped for wall or floor mounting as indicated and are complete with matching 

doorplate.
1. Electromagnet:  Requires no more than 3 W to develop 25-lbf holding force. 
2. Wall-Mounted Units:  Flush mounted, unless otherwise indicated. 
3. Rating:  24-V ac or dc. 

E. Material and Finish:  Match door hardware. 

2.10  CENTRAL FACP 
A. Cabinet:  Lockable steel enclosure.  Arrange interior components so operations required for testing or for normal maintenance of the system are performed from the front of the enclosure.  If more than one unit is 

required to form a complete control panel, fabricate with matching modular unit enclosure to accommo-
date components and to allow ample gutter space for field wiring and interconnecting panels. 

1. Identify each enclosure with an engraved, red, laminated, phenolic-resin nameplate with lettering 
not less than 1 inch high.  Identify individual components and modules within cabinets with per-manent labels. 

2. Mounting:  Flush. 
B. Alarm and Supervisory Systems:  Separate and independent in the FACP.  Alarm-initiating control boards 

consist of plug-in cards.  Construction requiring removal of field wiring for module replacement is unac-
ceptable.

C. Control Modules:  Include types and capacities required to perform all functions of fire alarm systems. 
D. Indications:  Local, visible, and audible signals announce alarm, supervisory, and trouble conditions.  

Each type of audible alarm has a different sound. 
E. Indicating Lights and System Controls:  Individual LED devices distinguish between alarm and trouble 

signals.  Manual switches and push-to-test buttons do not require a key to operate.  Controls include the 
following: 
1. Alarm acknowledge switch. 
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2. Alarm silence switch. 3. System reset switch. 
4. LED test switch. 

F. Resetting Controls:  Prevent the resetting of alarm, supervisory, or trouble signals while the alarm or 
trouble condition still exists. 

G. Provide interface between the FACP and addressable system components, including annunciation, super-
vision and control. 
1. Display:  A minimum of 80 characters; alarm, supervisory, and component status messages; and 

indicate control commands to be entered into the system for control of smoke detector sensitivity 
and other parameters. 

2. Keypad:  Arranged to permit entry and execution of programming, display, and control com-
mands. 

H. Instructions:  Printed or typewritten instruction card mounted behind a plastic or glass cover in a stain-
less-steel or aluminum frame.  Include interpretation and describe appropriate response for displays and 
signals.  Briefly describe the functional operation of the system under normal, alarm, and trouble condi-
tions. 

I. Voice Alarm:  An emergency communication system, includes central voice alarm system components 
complete with microphones, preamplifiers, amplifiers, and tone generators.  Features include the follow-ing: 

1. Two alarm channels permit simultaneous transmission of different announcements to different 
zones or floors automatically or by using the central control micro0phone.  All announcements are 
made over dedicated, supervised communication lines. 

2. Status annunciator indicates the status of various voice alarm speaker zones and the status of fire-fighters’ two-way telephone communication zones. 

2.7 REMOTE ANNUNCIATOR 
A. Description:  Duplicate annunciator functions of the FACP for alarm, supervisory, and trouble indica-

tions.  Also duplicate manual switching functions of the FACP, including acknowledging, silencing, re-
set, and test. 
1. Mounting:  Flush cabinet, NEMA 250, Class 1. 

B. Display Type and Functional Performance:  Alphanumeric display same as the FACP.  Controls with as-
sociated LEDs permit testing functions for alarm, supervisory, and trouble signals identical to those in the 
FACP. 

2.8 EMERGENCY POWER SUPPLY 
A. General:  Components include nickel-cadmium battery, charger, and an automatic transfer switch. 

1. Battery Nominal Life Expectancy:  20 years, minimum. 
B. Battery Capacity:  Comply with NFPA 72. 
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1. Magnetic door holders are not served by emergency power.  Magnetic door holders are released when normal power fails. 
C. Battery Charger:  Solid-state, fully automatic, variable-charging-rate type.  Provide capacity for 150 per-

cent of the connected system load while maintaining batteries at full charge.  If batteries are fully dis-
charged, the charger recharges them completely within four hours.  Charger output is supervised as part 
of system power supply supervision. 

D. Integral Automatic Transfer Switch:  Transfers the load to the battery without loss of signals or status in-dications when normal power fails. 

2.9 ADDRESSABLE INTERFACE DEVICE 
A. Description:  Microelectronic monitor module listed for use in providing a multiplex system address for 

listed fire and sprinkler alarm-initiating devices with normally open contacts. 
B. Integral Relay:  Capable of providing a direct signal to the elevator controller to initiate elevator recall or to a circuit-breaker shunt trip for power shutdown. 

2.10 ALARM COMMUNICATOR TRANSMITTER 
A. Listed and labeled under UL 864 and NFPA 72. 
B. Functional Performance:  Unit receives an alarm,  supervisory, or trouble signal from the FACP panel, 

and automatically captures one or two telephone lines and dials a preset number for a remote central sta-
tion.  When contact is made with the central station(s), the signal is transmitted.  The unit supervises up to two telephone lines.  Where supervising two lines, if service on either line is interrupted for longer than 
45 seconds, the unit initiates a local trouble signal and transmits a signal indicating loss of telephone line 
to the remote alarm receiving station over the remaining line.  When telephone service is restored, unit 
automatically reports that event to the central station.  If service is lost on both telephone lines, the local 
trouble signal is initiated. 

C. Secondary Power:  Integral rechargeable battery and automatic charger.  Battery capacity is adequate to comply with NFPA 72 requirements. 
D. Self Test:  Conducted automatically every 24 hours with report transmitted to central station. 

2.11 WIRE 
A. Power-Limited Circuits:  NFPA 70, Types FPL, FPLR, or FPLP, as recommended by manufacturer. 

PART 3 - EXECUTION 

3.1 EQUIPMENT INSTALLATION 
A. Connect the FACP with a disconnect switch with lockable handle or cover. 
B. Manual Pull Stations:  Mount semiflush in recessed back boxes. 
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C. Water-Flow Detectors and Valve Supervisory Switches:  Connect for each sprinkler valve station re-quired to be supervised. 
D. Ceiling-Mounted Smoke Detectors:  Not less than 4 inches from a side wall to the near edge.  For ex-

posed solid-joist construction, mount detectors on the bottom of joists.   
E. Wall-Mounted Smoke Detectors:  At least 4 inches, but not more than 12 inches, below the ceiling. 
F. Smoke Detectors near Air Registers:  Install no closer than 60 inches. 
G. Duct Smoke Detectors:  Comply with manufacturer's written instructions. 

1. Verify that each unit is listed for the complete range of air velocity, temperature, and humidity 
possible when air-handling system is operating. 

2. Install sampling tubes so they extend the full width of the duct. 
H. Heat Detectors in Elevator Shafts and Elevator Machine Rooms:  Coordinate temperature rating and loca-

tion with sprinkler rating and location. 
I. Audible Alarm-Indicating Devices:  Install not less than 6 inches below the ceiling.  Install bells and 

horns on flush-mounted back boxes with the device-operating mechanism concealed behind a grille.  
Combine audible and visible alarms at the same location into a single unit. 

J. Visible Alarm-Indicating Devices:  Install adjacent to each alarm bell or alarm horn and 80” above fin-
ished floor to the bottom of the device. 

K. Device Location-Indicating Lights:  Locate in public space near the device they monitor. 
L. FACP:  Flush mount with tops of cabinets not more than 72 inches above the finished floor. 
M. Annunciator:  Install flush-mounted with the top of the panel not more than 72 inches above the finished 

floor. 

3.2 WIRING INSTALLATION 
A. Wiring Method:  Install wiring in metal raceway according to Division 16 Section "Raceways and Box-

es."  Conceal raceway except in unfinished spaces and as indicated. 
B. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as recommended 

by the manufacturer.  Install conductors parallel with or at right angles to sides and back of the enclosure.  
Bundle, lace, and train conductors to terminal points with no excess.  Connect conductors that are termi-
nated, spliced, or interrupted in any enclosure associated with the fire alarm system to terminal blocks.  
Mark each terminal according to the system's wiring diagrams.  Make all connections with approved 
crimp-on terminal spade lugs, pressure-type terminal blocks, or plug connectors. 

C. Cable Taps:  Use numbered terminal strips in junction, pull and outlet boxes, cabinets, or equipment en-
closures where circuit connections are made. 

D. Color-Coding:  Color-code fire alarm conductors differently from the normal building power wiring.  Use 
one color-code for alarm circuit wiring and a different color-code for supervisory circuits.  Color-code 
audible alarm-indicating circuits differently from alarm-initiating circuits.  Use different colors for visible alarm-indicating devices.  Paint fire alarm system junction boxes and covers red. 
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3.3 IDENTIFICATION 
A. Identify system components, wiring, cabling, and terminals according to Division 16 Section "Basic Elec-

trical Materials and Methods." 
B. Install instructions frame in a location visible from the FACP. 
C. Paint power-supply disconnect switch red and label "FIRE ALARM." 

3.4 GROUNDING 
A. Ground cable shields and equipment according to system manufacturer's written instructions to eliminate shock hazard and to minimize, to the greatest extent possible, ground loops, common-mode returns, noise 

pickup, cross talk, and other impairments. 
B. Signal Ground Terminal:  Locate at main equipment rack or cabinet.  Isolate from power system and 

equipment grounding. 
C. Install grounding conductors of type, size, location, and quantity as indicated.  Comply with installation requirements in Division 16 Section "Grounding." 
D. Ground equipment and conductor and cable shields.  For audio circuits, minimize, to the greatest extent 

possible, ground loops, common-mode returns, noise pickup, cross talk, and other impairments.  Provide 
5-ohm ground at main equipment location.  Measure, record, and report ground resistance. 

3.5 FIELD QUALITY CONTROL 
A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect field-assembled components and connections and to supervise pretesting, testing, and adjustment of the sys-

tem.  Report results in writing. 
B. Pretesting:  After installation, align, adjust, and balance the system and perform complete pretesting.  De-

termine, through pretesting, the compliance of the system with requirements of Drawings and Specifica-
tions.  Correct deficiencies observed in pretesting.  Replace malfunctioning or damaged items with new 
ones, and retest until satisfactory performance and conditions are achieved.  Prepare forms for systematic recording of acceptance test results. 

C. Report of Pretesting:  After pretesting is complete, provide a letter certifying the installation is complete 
and fully operable. 

D. Minimum System Tests:  Test the system according to procedures outlined in NFPA 72.  Minimum re-
quired tests are as follows: 
1. Verify the absence of unwanted voltages between circuit conductors and ground. 2. Test all conductors for short circuits using an insulation-testing device. 
3. With each circuit pair, short circuit at the far end of the circuit and measure the circuit resistance 

with an ohmmeter.  Record the circuit resistance of each circuit on record drawings. 
4. Verify that the control unit is in the normal condition as detailed in the manufacturer's operation 

and maintenance manual. 5. Test initiating and indicating circuits for proper signal transmission under open circuit conditions.  
One connection each should be opened at not less than 10 percent of initiating and indicating de-
vices.  Observe proper signal transmission according to class of wiring used. 
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6. Test each initiating and indicating device for alarm operation and proper response at the control unit.  Test smoke detectors with actual products of combustion. 
7. Test the system for all specified functions according to the approved operation and maintenance 

manual.  Systematically initiate specified functional performance items at each station, including 
making all possible alarm and monitoring initiations and using all communications options.  For 
each item, observe related performance at all devices required to be affected by the item under all 
system sequences.  Observe indicating lights, displays, signal tones, and annunciator indications.  Observe all voice audio for routing, clarity, quality, freedom from noise and distortion, and proper 
volume level. 

8. Test Both Primary and Secondary Power:  Verify by test that the secondary power system is capa-
ble of operating the system for the period and in the manner specified. 

E. Retesting:  Correct deficiencies indicated by tests and completely retest work affected by such deficien-cies.  Verify by the system test that the total system meets Specifications and complies with applicable 
standards. 

F. Report of Tests and Inspections:  Provide a written record of inspections, tests, and detailed test results in 
the form of a test log.  Submit log on the satisfactory completion of tests. 

G. Tag all equipment, stations, and other components at which tests have been satisfactorily completed. 

3.6 CLEANING AND ADJUSTING 
A. Cleaning:  Remove paint splatters and other spots, dirt, and debris.  Touch up scratches and marred finish 

to match original finish.  Clean unit internally using methods and materials recommended by manufactur-
er.

3.7 DEMONSTRATION 
A. Engage a factory-authorized service representative to train Owner's maintenance personnel as specified 

below: 
1. Train Owner's maintenance personnel on procedures and schedules for starting and stopping, trou-

bleshooting, servicing, adjusting, and maintaining equipment and schedules.   
2. Training Aid:  Use the approved final version of the operation and maintenance manual as a train-

ing aid. 
3. Schedule training with at least seven days' advance notice. 

END OF SECTION 13851 
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SECTION 283112 
FIRE ALARM 

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 fire alarm systems with manual stations, detectors, signal equipment, controls, and 

devices. 
B. Related Sections include the following: 

1. Division 8 Section "Hardware" for door closers/holders/smoke detectors, electric door locks, and 
release devices that interface with fire alarm systems. 

1.3 DEFINITIONS 
A. FACP:  Fire alarm control panel. 
B. LED:  Light-emitting diode. 
C. Definitions in NFPA 72 apply to fire alarm terms used in this Section. 

1.4 SYSTEM DESCRIPTION 
A. General:  Noncoded, addressable-analog system with manual and automatic alarm initiation; automatic sensitivity control of all smoke detectors; and multiplexed signal transmission dedicated to fire alarm ser-

vice only. 

1.5 SUBMITTALS 
A. Product Data:  For each type of product indicated. 
B. Shop Drawings:  

1. Wiring Diagrams:  Detail wiring and differentiate between manufacturer-installed and field-installed wiring.  Include diagrams for equipment and for system with all terminals and intercon-
nections identified. 

2. System Calculations: Battery sizing calculations, notification appliance circuit calculations, and 
voltage drop calculations. 
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3. Floor Plans:  Indicate final outlet locations and routings of raceway connections. 4. Device Address List:  Coordinate with final system programming. 
5. System Operation Description:  Detailed description for this Project, including method of opera-

tion and supervision of each type of circuit and sequence of operations for manually and automati-
cally initiated system inputs and outputs.  Manufacturer's standard descriptions for generic systems 
are not acceptable. 

C. Operating Instructions:  For mounting at the FACP. 
D. Maintenance Data:  For fire alarm systems to include in maintenance manuals specified in Division 1.  

Comply with NFPA 72. 
E. Submissions to Authorities Having Jurisdiction:  In addition to distribution requirements for Submittals 

specified in Division 1 Section "Submittals," make an identical submission to authorities having jurisdic-
tion.  Include copies of annotated Contract Drawings as needed to depict component locations, battery sizing calculations, notification appliance circuit calculations, voltage drop calculations, and device ad-
dress list as required to facilitate review.  Resubmit if required to make clarifications or revisions to ob-
tain approval.  On receipt of comments from authorities having jurisdiction, submit them to Architect for 
review. 

F. Certificate of Completion:  Comply with NFPA 72. 

1.6 QUALITY ASSURANCE 
A. Source Limitations:  Obtain fire alarm system components through one source from a single manufactur-

er.
B. Compliance with Local Requirements:  Comply with applicable building code, local ordinances and regu-

lations, and requirements of authorities having jurisdiction. 
C. Comply with NFPA 72. 

PART 2 - PRODUCTS 

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

1. Cerberus Pyrotronics. 
2. Edwards Systems Technology. 
3. Fire Control Instruments, Inc. 
4. Notifier; Div. of Pittway Corp. 5. Simplex Time Recorder Co. 
6. Silent Knight. 

2.2 FUNCTIONAL DESCRIPTION OF SYSTEM 
A. Control of System:  By the FACP. 
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B. System Supervision:  Automatically detect and report open circuits, shorts, and grounds of wiring for ini-tiating device, signaling line, and notification-appliance circuits. 
C. Priority of Signals:  Automatic alarm response functions resulting from an alarm signal from one device 

are not altered by subsequent alarm, supervisory, or trouble signals.  An alarm signal is the highest priori-
ty.  Supervisory and trouble signals have second- and third-level priority.  Higher-priority signals take 
precedence over signals of lower priority, even when the lower-priority condition occurs first.  Annunci-
ate and display all alarm, supervisory, and trouble signals regardless of priority or order received. 

D. Noninterference:  A signal on one device shall not prevent the receipt of signals from other devices. 
E. System Reset:  All devices are manually re-settable from the FACP after initiating devices are restored to 

normal. 
F. Transmission to Remote Alarm Receiving Station:  Automatically route alarm, supervisory, and trouble 

signals to a remote alarm station by means of a digital alarm communicator transmitter and telephone lines. 
G. Loss of primary power at the FACP initiates a trouble signal at the FACP and the annunciator.  An emer-

gency power light is illuminated at both locations when the system is operating on the secondary power 
supply.

H. Basic Alarm Performance Requirements:  Unless otherwise indicated, operation of a manual station, au-
tomatic alarm operation of a smoke or flame or heat detector, or operation of a sprinkler flow device initi-ates the following: 
1. Notification-appliance operation. 
2. Identification at the FACP and the remote annunciator of the device originating the alarm. 
3. Transmission of an alarm signal to the remote alarm receiving station. 
4. Unlocking of electric door locks in designated egress paths. 
5. Release of fire and smoke doors held open by magnetic door holders. 6. Recall of elevators. 
7. Shutdown of fans and other air-handling equipment serving zone when alarm was initiated. 
8. Closing of smoke dampers in air ducts of system serving zone where alarm was initiated. 
9. Recording of the event in the system memory. 

I. Alarm Silencing, System Reset and Indication:  Controlled by switches in the FACP. 
1. Silencing-switch operation halts alarm operation of notification appliances and activates an "alarm silence" light.  Display of identity of the alarm zone or device is retained. 
2. Subsequent alarm signals from other devices or zones reactivate notification appliances until si-

lencing switch is operated again. 
3. When alarm-initiating devices return to normal and system reset switch is operated, notification 

appliances operate again until alarm silence switch is reset. 
J. Operating a heat detector in the elevator shaft or elevator machine room shuts down elevator power by 

operating, without a time delay, a shunt trip in a circuit breaker feeding the elevator. 
K. Sprinkler valve-tamper switch operation initiates the following: 

1. A supervisory, audible, and visible "valve-tamper" signal indication at the FACP and the annunci-
ator.

2. Recording of the event by the system printer. 3. Transmission of supervisory signal to remote alarm receiving station. 
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L. Fire-pump power failure, including a dead-phase or phase-reversal condition, initiates the following: 
1. A supervisory, audible, and visible "fire-pump power failure" signal indication at the FACP and 

the annunciator. 
2. Transmission of trouble signal to remote alarm receiving station. 

M. Remote Detector Sensitivity Adjustment:  Manipulation of controls at the FACP causes the selection of 
specific addressable smoke detectors for adjustment, display of their current status and sensitivity set-
tings, and control of changes in those settings.  Same controls can be used to program repetitive, sched-uled, automated changes in sensitivity of specific detectors.  Sensitivity adjustments and sensitivity-
adjustment schedule changes are recorded in system memory and are printed out by the system printer. 

N. Removal of an alarm-initiating device or a notification appliance initiates the following: 
1. A "trouble" signal indication at the FACP and the annunciator for the device or zone involved. 
2. Recording of the event in the system memory. 3. Transmission of trouble signal to remote alarm receiving station. 

O. FACP Alphanumeric Display:  Plain-English-language descriptions of alarm, supervisory, and trouble 
events; and addresses and locations of alarm-initiating or supervisory devices originating the report.  Dis-
play monitoring actions, system and component status, system commands, programming information, and 
data from the system's historical memory. 

2.3 MANUAL PULL STATIONS 
A. Description:  Fabricated of metal or plastic, and finished in red with molded, raised-letter operating in-

structions of contrasting color. 
1. Double-action mechanism requires two actions, such as a push and a pull, to initiate an alarm. 
2. Station Reset:  Key or wrench operated; double pole, double throw; switch rated for the voltage 

and current at which it operates. 
3. Weatherproof Protective Shield:  Factory-fabricated clear plastic enclosure, hinged at the top to permit lifting for access to initiate an alarm. 
4. Integral Addressable Module:  Arranged to communicate manual-station status (normal, alarm, or 

trouble) to the FACP. 

2.4 SMOKE DETECTORS 
A. General:  Include the following features: 

1. Operating Voltage:  24-V dc, nominal. 2. Self-Restoring:  Detectors do not require resetting or readjustment after actuation to restore them 
to normal operation. 

3. Plug-in Arrangement:  Detector and associated electronic components are mounted in a module 
that connects in a tamper-resistant manner to a fixed base with a twist-locking plug connection.  
Terminals in the fixed base accept building wiring. 4. Integral Visual-Indicating Light:  LED type.  Indicates detector has operated. 

5. Sensitivity:  Can be tested and adjusted in-place after installation. 
6. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trou-

ble) to the FACP. 
7. Remote Controllability:  Unless otherwise indicated, detectors are analog-addressable type, indi-

vidually monitored at the FACP for calibration, sensitivity, and alarm condition, and individually adjustable for sensitivity from the FACP. 
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B. Photoelectric Smoke Detectors:  Include the following features: 
1. Sensor:  LED or infrared light source with matching silicon-cell receiver. 
2. Detector Sensitivity:  Between 2.5 and 3.5 percent/foot (0.008 and 0.011 percent/mm) smoke ob-

scuration when tested according to UL 268A. 
C. Duct Smoke Detector:  Photoelectric. 

1. Sampling Tube:  Design and dimensions as recommended by the manufacturer for the specific 
duct size, air velocity, and installation conditions where applied. 2. Relay Fan Shutdown:  Rated to interrupt fan motor-control circuit. 

D. Beam-Type Smoke Detector:  Each detector consists of a separate transmitter and receiver with the fol-
lowing features: 

1. Adjustable Sensititivity:  More than a six-level range, minimum. 
2. Linear Range of Coverage:  600 feet, minimum. 
3. Tamper Switch:  Inititates trouble signal at the central FACP when either transmitter or receiver is 

disturbed. 
4. Separate Color-Coded LEDs: Indicate normal, alarm, and trouble status.  Any detector trouble, in-

cluding power loss, is reported to the central FACP as a composite “trouble” signal. 

2.5 OTHER DETECTORS 
A. Heat Detector, Combination Type:  Actuated by either a fixed temperature of 135 deg F (57 deg C) or 

rate of rise of temperature that exceeds 15 deg F (8.3 deg C) per minute, unless otherwise indicated. 
1. Mounting:  Adapter plate for outlet box mounting. 
2. Mounting:  Plug-in base, interchangeable with smoke detector bases. 
3. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trou-ble) to the FACP. 

2.6 NOTIFICATION APPLIANCES 
A. Description:  Equip for mounting as indicated and have screw terminals for system connections. 

1. Combination Devices:  Factory-integrated audible and visible devices in a single-mounting as-
sembly. 

B. Horns:  Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating mechanism behind a grille.  Horns produce a sound-pressure level of 90 dB, measured 10 feet (3 m) from the horn. 
C. Visible Alarm Devices:  Xenon strobe lights listed under UL 1971 with clear or nominal white polycar-

bonate lens.  Mount lens on an aluminum faceplate.  The word "FIRE" is engraved in minimum 1-inch- 
(25-mm-) high letters on the lens. 
1. Rated Light Output:  As indicated on the fire alarm system drawings. 2. Strobe Leads:  Factory connected to screw terminals. 
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2.7 REMOTE DEVICE LOCATION-INDICATING LIGHTS AND IDENTIFICATION PLATES 
A. Description:  LED indicating light near each sprinkler water-flow switch and valve-tamper switch.  Light 

is connected to flash when the associated device is in an alarm or trouble mode.  Lamp is flush mounted 
in a single gang wall plate.  A red, laminated, phenolic-resin identification plate at the indicating light 
identifies, in engraved white letters, device initiating the signal and room where the smoke detector or 
valve is located.  For water-flow switches, the identification plate also designates protected spaces down-
stream from the water-flow switch. 

2.8 MAGNETIC DOOR HOLDERS 
A. Description:  Units are equipped for wall or floor mounting as indicated and are complete with matching 

door plate. 
1. Electromagnet:  Requires no more than 3 W to develop 25-lbf (111-N) holding force. 
2. Wall-Mounted Units:  Flush mounted, unless otherwise indicated. 3. Rating:  24-V ac or dc. 

B. Material and Finish:  Match door hardware. 

2.9 CENTRAL FACP 
A. Cabinet:  Lockable steel enclosure.  Arrange interior components so operations required for testing or for 

normal maintenance of the system are performed from the front of the enclosure.  If more than one unit is 
required to form a complete control panel, fabricate with matching modular unit enclosure to accommo-date components and to allow ample gutter space for field wiring and interconnecting panels. 
1. Identify each enclosure with an engraved, red, and laminated, phenolic-resin nameplate with let-

tering not less than 1 inch (25 mm) high.  Identify individual components and modules within cab-
inets with permanent labels. 

2. Mounting:  Flush. 
B. Alarm and Supervisory Systems:  Separate and independent in the FACP.  Alarm-initiating control boards consist of plug-in cards.  Construction requiring removal of field wiring for module replacement is unac-

ceptable.
C. Control Modules:  Include types and capacities required to perform all functions of fire alarm systems. 
D. Indications:  Local, visible, and audible signals announce alarm, supervisory, and trouble conditions.  

Each type of audible alarm has a different sound. 
E. Indicating Lights and System Controls:  Individual LED devices distinguish between alarm and trouble signals.  Manual switches and push-to-test buttons do not require a key to operate.  Controls include the 

following: 
1. Alarm acknowledge switch. 
2. Alarm silence switch. 
3. System reset switch. 4. LED test switch. 

F. Resetting Controls:  Prevent the resetting of alarm, supervisory, or trouble signals while the alarm or 
trouble condition still exists. 
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A. Provide interface between the FACP and addressable system components, including annunciation, super-vision and control. 
1. Display:  A minimum of 80 characters; alarm, supervisory, and component status messages; and 

indicate control commands to be entered into the system for control of smoke detector sensitivity 
and other parameters. 

2. Keypad:  Arranged to permit entry and execution of programming, display, and control com-
mands. 

B. Instructions:  Printed or typewritten instruction card mounted behind a plastic or glass cover in a stain-
less-steel or aluminum frame.  Include interpretation and describe appropriate response for displays and 
signals.  Briefly describe the functional operation of the system under normal, alarm, and trouble condi-
tions. 

2.10 REMOTE ANNUNCIATOR 
A. Description:  Duplicate annunciator functions of the FACP for alarm, supervisory, and trouble indica-

tions.  Also duplicate manual switching functions of the FACP, including acknowledging, silencing, re-
set, and test. 
1. Mounting:  Flush cabinet, NEMA 250, Class 1. 

B. Display Type and Functional Performance:  Alphanumeric display same as the FACP.  Controls with as-
sociated LEDs permit testing functions for alarm, supervisory, and trouble signals identical to those in the FACP. 

2.11 EMERGENCY POWER SUPPLY 
A. General:  Components include nickel-cadmium battery, charger, and an automatic transfer switch. 

1. Battery Nominal Life Expectancy:  20 years, minimum. 
B. Battery Capacity:  Comply with NFPA 72. 

1. Magnetic door holders are not served by emergency power.  Magnetic door holders are released when normal power fails. 
C. Battery Charger:  Solid-state, fully automatic, variable-charging-rate type.  Provide capacity for 150 per-

cent of the connected system load while maintaining batteries at full charge.  If batteries are fully dis-
charged, the charger recharges them completely within four hours.  Charger output is supervised as part 
of system power supply supervision. 

D. Integral Automatic Transfer Switch:  Transfers the load to the battery without loss of signals or status in-dications when normal power fails. 

2.12 ADDRESSABLE INTERFACE DEVICE 
A. Description:  Microelectronic monitor module listed for use in providing a multiplex system address for 

listed fire and sprinkler alarm-initiating devices with normally open contacts. 
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B. Integral Relay:  Capable of providing a direct signal to the elevator controller to initiate elevator recall or to a circuit-breaker shunt trip for power shutdown. 

2.13 ALARM COMMUNICATOR TRANSMITTER 
A. Listed and labeled under UL 864 and NFPA 72. 
B. Functional Performance:  Unit receives an alarm,  supervisory, or trouble signal from the FACP panel, 

and automatically captures one or two telephone lines and dials a preset number for a remote central sta-
tion.  When contact is made with the central station(s), the signal is transmitted.  The unit supervises up to two telephone lines.  Where supervising two lines, if service on either line is interrupted for longer than 
45 seconds, the unit initiates a local trouble signal and transmits a signal indicating loss of telephone line 
to the remote alarm receiving station over the remaining line.  When telephone service is restored, unit 
automatically reports that event to the central station.  If service is lost on both telephone lines, the local 
trouble signal is initiated. 

C. Secondary Power:  Integral rechargeable battery and automatic charger.  Battery capacity is adequate to 
comply with NFPA 72 requirements. 

D. Self Test:  Conducted automatically every 24 hours with report transmitted to central station. 

2.14 WIRE 
A. Power-Limited Circuits:  NFPA 70, Types FPL, FPLR, or FPLP, as recommended by manufacturer. 

PART 3 - EXECUTION 

3.1 EQUIPMENT INSTALLATION 
A. Connect the FACP with a disconnect switch with lockable handle or cover. 
B. Manual Pull Stations:  Mount semiflush in recessed back boxes. 
C. Water-Flow Detectors and Valve Supervisory Switches:  Connect for each sprinkler valve station re-

quired to be supervised. 
D. Ceiling-Mounted Smoke Detectors:  Not less than 4 inches (100 mm) from a side wall to the near edge.  For exposed solid-joist construction, mount detectors on the bottom of joists.   
E. Wall-Mounted Smoke Detectors:  At least 4 inches (100 mm), but not more than 12 inches (300 mm), be-

low the ceiling. 
F. Smoke Detectors near Air Registers:  Install no closer than 60 inches (1520 mm). 
G. Duct Smoke Detectors:  Comply with manufacturer's written instructions. 

1. Verify that each unit is listed for the complete range of air velocity, temperature, and humidity possible when air-handling system is operating. 
2. Install sampling tubes so they extend the full width of the duct. 
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H. Heat Detectors in Elevator Shafts and Elevator Machine Rooms:  Coordinate temperature rating and loca-tion with sprinkler rating and location. 
I. 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.  Combine audible and visible alarms at the same location into a single unit. 

J. Visible Alarm-Indicating Devices:  Install adjacent to each alarm bell or alarm horn and 80” above fin-
ished floor to the bottom of the device. 

K. Device Location-Indicating Lights:  Locate in public space near the device they monitor. 
L. FACP:  Flush mount with tops of cabinets not more than 72 inches (1830 mm) above the finished floor. 
M. Annunciator:  Install flush-mounted with the top of the panel not more than 72 inches (1830 mm) above 

the finished floor. 

3.2 WIRING INSTALLATION 
A. Wiring Method:  Install wiring in metal raceway according to Division 16 Section "Raceways and Box-

es."  Conceal raceway except in unfinished spaces and as indicated. 
B. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as recommended 

by the manufacturer.  Install conductors parallel with or at right angles to sides and back of the enclosure.  
Bundle, lace, and train conductors to terminal points with no excess.  Connect conductors that are termi-
nated, spliced, or interrupted in any enclosure associated with the fire alarm system to terminal blocks.  Mark each terminal according to the system's wiring diagrams.  Make all connections with approved 
crimp-on terminal spade lugs, pressure-type terminal blocks, or plug connectors. 

C. Cable Taps:  Use numbered terminal strips in junction, pull and outlet boxes, cabinets, or equipment en-
closures where circuit connections are made. 

D. Color-Coding:  Color-code fire alarm conductors differently from the normal building power wiring.  Use 
one color-code for alarm circuit wiring and a different color-code for supervisory circuits.  Color-code audible alarm-indicating circuits differently from alarm-initiating circuits.  Use different colors for visible 
alarm-indicating devices.  Paint fire alarm system junction boxes and covers red. 

3.3 IDENTIFICATION 
A. Identify system components, wiring, cabling, and terminals according to Division 16 Section "Basic Elec-

trical Materials and Methods." 
B. Install instructions frame in a location visible from the FACP. 
C. Paint power-supply disconnect switch red and label "FIRE ALARM." 

3.4 GROUNDING 
A. Ground cable shields and equipment according to system manufacturer's written instructions to eliminate 

shock hazard and to minimize, to the greatest extent possible, ground loops, common-mode returns, noise 
pickup, cross talk, and other impairments. 
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B. Signal Ground Terminal:  Locate at main equipment rack or cabinet.  Isolate from power system and equipment grounding. 
C. Install grounding conductors of type, size, location, and quantity as indicated.  Comply with installation 

requirements in Division 16 Section "Grounding." 
D. Ground equipment and conductor and cable shields.  For audio circuits, minimize, to the greatest extent 

possible, ground loops, common-mode returns, noise pickup, cross talk, and other impairments.  Provide 
5-ohm ground at main equipment location.  Measure, record, and report ground resistance. 

3.5 FIELD QUALITY CONTROL 
A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect field-

assembled components and connections and to supervise pretesting, testing, and adjustment of the sys-
tem.  Report results in writing. 

B. Pretesting:  After installation, align, adjust, and balance the system and perform complete pretesting.  De-termine, through pretesting, the compliance of the system with requirements of Drawings and Specifica-
tions.  Correct deficiencies observed in pretesting.  Replace malfunctioning or damaged items with new 
ones, and retest until satisfactory performance and conditions are achieved.  Prepare forms for systematic 
recording of acceptance test results. 

C. Report of Pretesting:  After pretesting is complete, provide a letter certifying the installation is complete 
and fully operable. 

D. Minimum System Tests:  Test the system according to procedures outlined in NFPA 72.  Minimum re-
quired tests are as follows: 
1. Verify the absence of unwanted voltages between circuit conductors and ground. 
2. Test all conductors for short circuits using an insulation-testing device. 
3. With each circuit pair, short circuit at the far end of the circuit and measure the circuit resistance 

with an ohmmeter.  Record the circuit resistance of each circuit on record drawings. 4. Verify that the control unit is in the normal condition as detailed in the manufacturer's operation 
and maintenance manual. 

5. Test initiating and indicating circuits for proper signal transmission under open circuit conditions.  
One connection each should be opened at not less than 10 percent of initiating and indicating de-
vices.  Observe proper signal transmission according to class of wiring used. 

6. Test each initiating and indicating device for alarm operation and proper response at the control unit.  Test smoke detectors with actual products of combustion. 
7. Test the system for all specified functions according to the approved operation and maintenance 

manual.  Systematically initiate specified functional performance items at each station, including 
making all possible alarm and monitoring initiations and using all communications options.  For 
each item, observe related performance at all devices required to be affected by the item under all system sequences.  Observe indicating lights, displays, signal tones, and annunciator indications.  
Observe all voice audio for routing, clarity, quality, freedom from noise and distortion, and proper 
volume level. 

8. Test Both Primary and Secondary Power:  Verify by test that the secondary power system is capa-
ble of operating the system for the period and in the manner specified. 

E. Retesting:  Correct deficiencies indicated by tests and completely retest work affected by such deficien-cies.  Verify by the system test that the total system meets Specifications and complies with applicable 
standards. 
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F. Report of Tests and Inspections:  Provide a written record of inspections, tests, and detailed test results in the form of a test log.  Submit log on the satisfactory completion of tests. 
G. Tag all equipment, stations, and other components at which tests have been satisfactorily completed. 

3.6 CLEANING AND ADJUSTING 
A. Cleaning:  Remove paint splatters and other spots, dirt, and debris.  Touch up scratches and marred finish 

to match original finish.  Clean unit internally using methods and materials recommended by manufactur-
er.

3.7 DEMONSTRATION 
A. Engage a factory-authorized service representative to train Owner's maintenance personnel as specified 

below: 
1. Train Owner's maintenance personnel on procedures and schedules for starting and stopping, trou-

bleshooting, servicing, adjusting, and maintaining equipment and schedules.   2. Training Aid:  Use the approved final version of the operation and maintenance manual as a train-
ing aid. 

3. Schedule training with at least seven days' advance notice. 

END OF SECTION 283112 
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SECTION 31 00 00 EARTHWORK
PART I. GENERAL 

1.01 RELATED DOCUMENTS

1.02 WORK INCLUDED

1.03 RELATED WORK

1.04 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
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1.05 SUBSOIL INFORMATION

1.06 SITE INSPECTION

1.07 TOPOGRAPHIC INFORMATION

1.08 DISPOSAL OF SURPLUS OR UNSUITABLE MATERIAL

1.09 BENCH MARKS AND MONUMENTS

1.10 UTILITIES

1.11 QUALITY ASSURANCE

Bid 12139-983City of Fort Lauderdale

5/10/2018 5:38 AM p. 919

CAM 18-0815 
Exhibit 3 

Page 419 of 500



PART II. PRODUCTS 
2.01 SUITABLE FILL AND BACKFILL MATERIAL REQUIREMENTS
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2.02 UNSUITABLE MATERIAL

USE OF FILL, BACKFILL, AND EMBANKMENT MATERIAL TYPES
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2.04 EMBANKMENT

PART III. EXECUTION
3.01 JOB CONDITIONS
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3.02 BACKFILL, FILLING & GRADING

3.03 STRUCTURE, ROADWAY, AND EMBANKMENT EXCAVATION

3.04 PIPELINE AND UTILITY TRENCH EXCAVATION
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3.05 OVER-EXCAVATION NOT ORDERED, SPECIFIED, OR SHOWN

3.06 EXCAVATION IN LAWN AREAS

3.07 EXCAVATION IN VICINITY OF TREES

3.08 ROCK EXCAVATION
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3.09 DISPOSAL OF EXCESS EXCAVATED MATERIAL

3.10 DISPOSAL OF UNSUITABLE EXCAVATED MATERIAL

3.11 BACKFILL - GENERAL
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3.12 PLACING AND SPREADING OF BACKFILL MATERIALS 

3.13 COMPACTION - GENERAL 

3.14 COMPACTION OF FILL, BACKFILL, AND EMBANKMENT MATERIALS
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3.15 PIPE AND UTILITY TRENCH BACKFILL
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3.16 EMBANKMENT CONSTRUCTION

3.17 CORRECTION OF GRADE

3.18 MAINTENANCE AND PROTECTION OF WORK

3.19 AS-BUILT SURVEY 

3.20 MEASUREMENT AND PAYMENT
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SECTION 31 10 00 CLEARING
PART I. GENERAL 
1.01 RELATED DOCUMENTS

A. All applicable provisions of the Bidding and Contract Documents. 
1.02 WORK INCLUDED

A. Provide all labor, materials, necessary equipment and services to complete the clearing work, as indicated on the drawings, as specified herein or both, except as for items specifically indicated as "NIC ITEMS". 
B. Under this section, the CONTRACTOR shall do all clearing, grubbing, root-raking, and necessary clean-

up operations in connection with the construction of the work and its related site work. 
C. The work shall consist of the removal and disposal of trees, stumps, roots, limbs, brush, fences, asphalt, etc. from all project areas as designated on the drawings and specified herein, and as directed by the 

ENGINEER on the site. 
D. The CONTRACTOR shall remove all refuse, asphalt pavement, concrete pavement, glass, metal, stone, 

plaster, lumber, paper materials, and any and all trash found in clearing project area and in adjacent areas 
as directed by the ENGINEER. 

E. The CONTRACTOR shall furnish all services, labor, transportation, materials, and equipment 
necessary for the performance of these operations. All clearing and cleanup operations shall be accomplished to the complete satisfaction of the ENGINEER. 

1.03 RELATED WORK
A. Section 020 30 00 – Sub-surface Investigation 
B. Section 31 00 00 - Earthwork.  

PART II. EXECUTION 
(Not Applicable)
PART III. EXECUTION
3.01 MEASUREMENT AND PAYMENTA. Measurement and payment will be based on a lump sum quantity which will consist of all clearing work required for the project.

END OF SECTION 
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SECTION 31 23 23 STRUCTURAL SOIL
PART 1 GENERAL 

1.1 WORK INCLUDED A. The work of this section consists of all structural soil work and related items as indicated 
on the drawings or as specified herein and includes, but is not limited to, the following:  
CU-Soil® is a proprietary material patented by Cornell University and marketed under 
the registered trademark, CU-Structural Soil®. Only licensed companies are authorized 
to produce this material, meeting the specifications described in this text. For a list of licensed CU-Soil® producers, call AMEREQ, INC. at 800-832-8788. 

1.2 RELATED SECTIONS 
A. Earthwork 
B. Excavation & Fill 
C. Fine Grading 
D. Landscaping – Trees, Plants and Groundcover E. Testing and Laboratory Services 

1.3 REFERENCES 
A. The following references are used herein and shall mean: 

1. ASTM: American Society of Testing Materials 
2. USDA: United States Department of Agriculture 
3. AASHTO: American Association of State Highway and Transportation Officials 
4. Standard Specifications: Regional or Municipal Standard Specifications 

Documentation for the location of proposed usage 
5. AOAC: Association of Official Agricultural Chemists 

1.4 SUBMITTALS 
A. At least 30 days prior to ordering materials, the installing contractor shall submit to the OWNER or OWNER’s representative samples, certificates, producer’s current license, manufacturer’s literature 

and test results for materials specified below. No materials shall be ordered until the required 
samples, certificates, manufacturer’s literature, producer’s current license and test results have been 
reviewed and approved by the OWNER or OWNER’s representative. The OWNER or OWNER’s 
representative reserves the right to reject any material that does not meet CU-Structural Soil® 
specifications. Delivered materials shall match the approved samples. 

B. Submit from licensed producer, 1/2 cubic foot representative sample of clay loam, one cubic foot 
representative sample of crushed stone, and one cubic foot representative sample of CU-Structural 
Soil® mix for approval. In the event of multiple source fields for clay loam, submit a minimum of 
one set of samples per source field or stockpile. The samples of all clay loam, crushed stone, and 
CU-Structural Soil® shall be submitted to the OWNER or OWNER’s representative as a record of 
the soil color and texture. 

C. Submit soil test analysis reports for sample of clay loam from an independent soil-testing laboratory. 
The testing laboratory for particle size and chemical analysis may include a public agricultural 
extension service agency. 
1. Submit a mechanical analysis of the clay loam sample and particle size analysis 

including the following gradient of mineral content: 
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USDA Designation  Size in mm. 
Gravel  +2 mm 
Sand  0.05 – 2 mm 
Silt  0.002-0.05 mm 
Clay  minus 0.002 mm 
Sieve analysis shall be performed and compared to USDA Soil Classification System. 
Sieve analysis shall be done by a combined hydrometer and wet sieving using sodium hexametaphosphate as a dispersant in compliance with ASTM D422 after destruction 
of organic matter by hydrogen peroxide. 

2. Submit a chemical analysis, performed in accordance with current AOAC Standards, 
including the following: 
a. pH and buffer Ph 
b. Percent organic matter as determined by the loss of ignition of oven dried 

samples. Test samples shall be oven dried to a constant weight at a temperature 
of 230 degrees F, plus or minus 9 degrees 

c. Analysis for nutrient levels by parts per million 
d. Soluble salt by electrical conductivity of a 1:2 soil/water sample measured in 

Millimho per cm 
e. Cation Exchange Capacity (CEC). 
f. Carbon/Nitrogen Ratio 

D. Submit one cubic foot sample of crushed stone which will be used in production of CU-Soil™. 
1. Provide particle size analysis: 

USDA Designation  Size in mm.  
3”  +76 mm  
21/2”  63-76 mm 
2”  50-63 mm 
11/2”  37-50 mm 
1”  25-37 mm 
¾”  19-25 mm 
Fine gravel  2-19 mm 

2. Provide the manufacturers analysis of the loose and rodded unit weight  
3. Losses from LA Abrasion tests- not to exceed 40%   
4. Minimum 90% with 2 or more fractured faces 
5. Percent pore space analysis 

E. The contractor shall test the sample of CU-Structural Soil® for the following: 
1. Compaction in accordance with ASTM D698/AASHTO T99 without removing 

oversize aggregate. 
2. Florida Bearing Ratio in accordance with ASTM D1883-soaked CBR shall equal ir 

exceed value of 50. 
3. Measured dry weight percentage of the stone mixture.  

F. The approved CU-Structural Soil® sample shall be the standard. 
G. Any deviation from the specified crushed stone and clay loam specifications must be approved by 

OWNER or OWNER’s representative. 
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1.5 QUALITY ASSURANCE A. Qualifications of installing contractor: The work of this section should be performed by a 
contracting firm which has a minimum of five years of experience with the installation of 
structural soil of similar size and scope. Proof of this experience shall be submitted to the 
project engineer for approval. The contractor’s resume shall include, but not be limited 
to; name and location of comparable projects, general contractor’s name and business 
address, project’s manager name and contact information.   

CONTRACTOR SUPERVISION  A. The Contractor shall provide a competent superintendent and any necessary assistants on 
the project when work is in progress. 

B. Do not change the superintendent during the project without the consent of the City 
unless the superintendent leaves the Contractor's employment. 

C. The superintendent shall represent the Contractor and in the Contractor's absence, all 
directions given to him by the City or City’s Representative shall be binding as if given to the Contractor. 

D. The Contractor's superintendent shall supervise the Contractor's employees on the job 
site, be responsible for their actions, and conduct on the job site. 

1.6 PROTECTION OF WORK AND PROPERTY 
A. The Contractor shall continuously maintain adequate protection of all his work from damage and shall protect the Owner's property from injury or loss arising in connection 

with his work. 
B. The Contractor is responsible for contacting the necessary entities to determine the 

locations of all underground utilities on the site. 
C. The Contractor shall take care to avoid damage to any existing buildings, equipment, 

piping, pipe coverings, electrical systems, sewers, sidewalks, landscaping, grounds, aboveground or underground installations, or structures of any kind, and shall be 
responsible for any damage that occurs because of his work. 

D. Contractor shall adequately protect his work and all adjacent property as required by law. 
E. Utilities noted on the plans are anticipated locations only.   

1. The utilities shown may not include all underground utilities on the site, and the 
locations indicated may not be as installed. 

1.7 REGULATORY REQUIREMENTS 
A. Comply with regulatory agencies for fertilizer and herbicide composition. 
B. Plant Materials:  Certified by State Department of Agriculture. 

1.9   DELIVERLY, STORAGE AND HANDLING 
A. Delivered CU-Structural Soil® shall be at or near optimum compaction moisture content as determined by AASHTO T 99 (ASTM D 698) and should not be placed in frozen, wet 

or muddy sites.  
B. Protect CU-Structural Soil® from exposure to excess water and from erosion at all times. 

Do not store CU-Soil® unprotected. Do not allow excess water to enter site prior to 
compaction. If water is introduced into the CU-Soil® after grading, allow water to drain to optimum compaction moisture content.  

1.10 EXAMINATION OF CONDITIONS 
A. All areas to receive CU-Structural Soil® shall be inspected by the installing contractor 

before starting work and all defects such as incorrect grading, compaction, and 
inadequate drainage shall be reported to the engineer prior to beginning this work.  

1.11 SITE PREPARATION 
A. Do not proceed with the installation of the CU-Structural Soil® material until all walls, 

curb footings and utility work in the area have been installed. For site elements dependent 
on CU-Structural Soil® for foundation support, postpone installation of such elements 
until immediately after the installation of CU-Structural Soil®.  
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B.  Install subsurface drain lines as shown on the plan drawings prior to installation of CU-Structural Soil® material.  
C.  Excavate and compact the proposed subgrade to depths, slopes and widths as shown on 

the drawings. Maintain all required angles of repose of the adjacent materials as shown 
on the drawings. Do not over excavate compacted subgrades of adjacent pavement or 
structures.

D. Confirm that the subgrade is at the proper elevation and compacted as required. Subgrade elevations shall slope parallel to the finished grade and/or toward the subsurface drain 
lines as shown on the drawings.  

E.  Clear the excavation of all construction debris, trash, rubble and any foreign material. In 
the event that fuels, oils, concrete washout silts or other material harmful to plants have 
been spilled into the subgrade material, excavate the soil sufficiently to remove the harmful material. Fill any over excavation with approved fill and compact to the required 
subgrade compaction.  

F. Do not proceed with the installation of CU-Structural Soil® until all utility work in the 
area has been installed. All subsurface drainage systems shall be operational prior to 
installation of CU-Structural Soil®.  

G.  Protect adjacent walls, walks and utilities from damage. Use ½” plywood and/or plastic sheeting as directed to cover existing concrete, metal and masonry work and other items 
as directed during the progress of the work.  
1. Clean up all trash and any soil or dirt spilled on any paved surface at the end of 

each working day.
2.  Any damage to the paving or architectural work caused by the installing 

contractor shall be repaired, as directed by the engineer. H. Maintain all silt and sediment control devices required by applicable regulations. Provide 
adequate methods to assure that trucks and other equipment do not track soil from the site 
onto adjacent property and the public right of way.  

PART 2               PRODUCTS 
2.1 CLAY LOAM 

A. Soil shall be a “loam” with a minimum clay content of 20% or a “clay loam” based on the 
“USDA classification system” as determined by mechanical analysis (ASTM D-422) and 
it shall be of uniform composition, without admixture of subsoil. It shall be free of stones, 
lumps, plants and their roots, debris and other extraneous matter. It shall not contain toxic 
substances harmful to plant growth. Clay loam shall contain not less than 2% or more than 5% organic matter as determined by the loss on ignition of oven-dried samples. Test 
samples shall be oven-dried to a constant weight at a temperature of 230 degrees F., plus 
or minus 9 degrees 

B. Mechanical analysis for the loam or clay loam shall be as follows: 
Textural Class  % of Total Weight  
Gravel less than 5%  
Sand  20-45%  
Silt  20-50%  
Clay  20-40%  

C. Chemical analysis: Meet, or be amended to meet the following criteria: 
1. pH between 5.5 to 6.5 
2. Percent organic matter 2% - 5% by dry weight 
3. Adequate nutrient levels 
4. Soluble salt less than 1.0 mmho/cm 
5. Cation Exchange Capacity (CEC) greater than 10 
6. Carbon/Nitrogen ratio less than 33:1 
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D. Loam or clay loam shall not come from USDA - classified prime farmland 
2.2 FERTILIZER 

A. Should nutrient analysis suggest that the loam or clay loam need additional nutrients, it 
shall be amended by Amereq’s licensed producer. 

2.3 SULFER
A. Should nutrient analysis suggest that additional sulfur nutrients are required, it shall be 

amended by Amereq’s licensed producer. 
B. Sulfur shall be a commercial granular, 96% pure sulfur, with material and analysis 

appearing on the labeled container 
C. Sulfur used to lower pH shall be a ferrous sulfate formulation 
D. Application rates shall be dependent on soil test results 

2.4 LIME 
A. Should nutrient analysis suggest that lime is required, it shall be amended by Amereq’s 

licensed producer.
B. Agricultural lime containing a minimum of 85% carbonates. 
C. Application rates shall be dependent on soil test results. 

2.5 CRUSHED STONE 
A. The size of the crushed stone shall be 0.75 inches to 1.5 inches allowing for up to 10% 

being greater than 1.5 inches, and up to 10% less than 0.75 inches. 
B. Acceptable aggregate dimensions will not exceed 2.5:1.0 for any two dimensions 
C. Minimum 90% with two or more fractured faces. 
D. Results of Aggregate Soundness Loss test shall not exceed 18%. 
E. Losses from LA Abrasion tests shall not exceed 40%. 

2.6 HYDROGEL 
A. Hydrogel shall be a coated potassium propenoate-propenamide copolymer (Gelscape® 

Hydrogel Tackifier) as manufactured by Amereq, Inc. 800-832-8788. 
2.7 WATER

A. The installing contractor shall be responsible to furnish his own supply of water (if 
needed) free of impurities, to the site. 

2.8 CU STRUCTURAL SOIL® 
A. A uniformly blended urban tree planting mixture of crushed stone, clay loam and 

Gelscape® Hydrogel Tackifier, as produced by an Amereq-licensed company, mixed in 
the following proportion: 
Material  Unit of Weight  
Specified crushed Stone 100 units dry weight  
Specified clay loam  20 – 25 units (to achieve minimum CBR 
Gelscape® Hydrogel Tackifier  0.035 units dry weight  
Moisture  ASTM D698/AASHTO T-99 optimum moisture  
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PART 3 EXECUTION 
3.1 CU-SOIL™ MIXING AND QUALITY CONTROL TESTING 

A. All CU-Structural Soil® mixing shall be performed at the licensed producer’s yard using 
appropriate soil measuring, mixing and shredding equipment of sufficient capacity and 
capability to assure proper quality control and consistent mix ratios. No mixing of CU-
Structural Soil® at the project site shall be permitted. 
Maintain adequate moisture content during the mixing process. Soils and mix components shall easily shred and break down without clumping. Soil clods shall easily 
break down into a fine crumbly texture. Soils shall not be overly wet or dry. The licensed 
producer shall measure and monitor the amount of soil moisture at the mixing site 
periodically during the mixing process.   

B. Raw materials shall be mixed off-site, only at the licensed producer’s facility, on a flat 
asphalt or concrete paved surface to avoid soil contamination. 

C. Should the independent laboratory test results of the clay loam reveal a need to amend it, 
to meet specifications, the amending materials should be added to the clay loam following 
the rates and recommendations provided by Amereq. 

3.2 UNDERGROUND UTILITIES AND SUBSURFACE CONDITIONS 
A. The installing contractor shall notify the OWNER or OWNER’s representative of any 

subsurface conditions which will affect the contractor’s ability to install the CU-Soil™. 
B. The installing contractor shall locate and confirm the location of all underground utility 

lines and structures prior to the start of any excavation. 
C. The installing contractor shall repair any underground utilities or foundations damaged 

during the progress of this work. 
3.3 SITE PREPARATION 

A. Do not proceed with the installation of the CU-Structural Soil® material until all walls, 
curb footings and utility work in the area have been installed. For site elements dependent 
on CU-Structural Soil® for foundation support, postpone installation of such elements 
until immediately after the installation of CU-Structural Soil®. 

B. Install subsurface drain lines as shown on the plan drawings prior to installation of CU-
Structural Soil® material. 

C. Excavate and compact the proposed subgrade to depths, slopes and widths as shown on the 
drawings. Maintain all required angles of repose of the adjacent materials as shown on the 
drawings. Do not over excavate compacted subgrades of adjacent pavement or structures. 

D. Confirm that the subgrade is at the proper elevation and compacted as required. Subgrade 
elevations shall slope parallel to the finished grade and/or toward the subsurface drain lines 
as shown on the drawings. 

E. Clear the excavation of all construction debris, trash, rubble and any foreign material. In 
the event that fuels, oils, concrete washout silts or other material harmful to plants have 
been spilled into the subgrade material, excavate the soil sufficiently to remove the harmful 
material. Fill any over excavation with approved fill and compact to the required subgrade 
compaction. 

F. Do not proceed with the installation of CU-Structural Soil® until all utility work in the 
area has been installed. All subsurface drainage systems shall be operational prior to 
installation of CU-Structural Soil®. 

G. Protect adjacent walls, walks and utilities from damage. Use ½” plywood and/or plastic 
sheeting as directed to cover existing concrete, metal and masonry work and other items 
as directed during the progress of the work. 

Bid 12139-983City of Fort Lauderdale

5/10/2018 5:38 AM p. 937

CAM 18-0815 
Exhibit 3 

Page 437 of 500



City of Fort Lauderdale  Section 31 23 23 - 7 of 8 
Fire Station # 8

1. Clean up all trash and any soil or dirt spilled on any paved surface at the end of each 
working day. 

2. Any damage to the paving, landscape, architectural work, etc., caused by the installing 
contractor shall be repaired, as directed by the OWNER or OWNER’s representative. 

H. Maintain all silt and sediment control devices required by applicable regulations. Provide adequate 
methods to assure that trucks and other equipment do not track soil from the site onto adjacent 
property and the public right of way. 

3.4 INSTALLATION OF CU-STRUCTURAL SOIL® MATERIAL 
A. Install CU-Structural Soil® in 6 inch lifts and compact each lift. 
B. Compact all materials to at least 95% Proctor Density from a standard compaction curve AASHTO 

T 99 (ASTM D 698). No compaction shall occur when moisture content exceeds maximum as listed 
herein. Delay compaction if moisture content exceeds maximum allowable and protect CU-Structural Soil® during delays in compaction with plastic or plywood as directed by the OWNER 
or OWNER’s representative. 

C. Bring CU-Structural Soil® to finished grades as shown on the drawings. Immediately protect the 
CU-Structural Soil® from contamination by toxic materials, trash, debris, water containing cement, 
clay, silt or materials that will alter the particle size distribution of the mix with plastic or plywood. 

D. The OWNER or OWNER’s representative may periodically check the material being delivered, prior to installation for color and texture consistency with the approved sample provided by the 
installing contractor as part of the submittal for CU-Structural Soil®. If the OWNER or OWNER’s 
representative determines that the delivered CU-Soil™ varies significantly from the approved 
samples, the contractor shall contact the licensed producer to determine cause.  Installed material 
that is inconsistent with approved sample may be required to be removed, and replaced with 
approved material, at contractor’s expense. 

E. OWNER or OWNER’s representative shall ensure that the delivered structural soil was produced 
by the approved CU-Soil™ licensee by reviewing weight tickets showing source of material. 

F. CU-Soil™ should not be stockpiled long-term. Any CU-Soil™ not installed by the end of the work 
day should be protected by a tarp or other waterproof covering. 

3.5 FINE GRADING 
A. After the initial placement and rough grading of the CU-Structural Soil® but prior to the start of fine grading, the installing contractor may request review of the rough grading by the OWNER or 

OWNER’s representative. The installing contractor shall set sufficient grade stakes for checking the 
finished grades. 

B. Adjust the finish grades to meet field conditions as directed. 
1. Provide smooth transitions between slopes of different gradients and direction 
2. Fill all dips with CU-Soil™ and remove any bumps in the overall plane of the slope 
3. The tolerance for dips and bumps in CU-Structural Soil® areas shall be a 3” deviation 

from the plane in 10’ 
4. All fine grading shall be reviewed and approved by the contractor prior to the 

installation of other items to be placed on the CU-Structural Soil®. 
C. The OWNER or OWNER’s representative will review the work upon the request of the installing contractor. Request for review shall be received by the OWNER or OWNER’s representative at 

least 10 days before the anticipated date of review. 
3.6 ACCEPTANCE STANDARDS 
D. The OWNER or OWNER’s representative will review the work upon the request of the installing 

contractor. Request for review shall be received by the OWNER or OWNER’s representative at 
least 10 days before the anticipated date of review. 
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3.7 CLEAN-UP 
E. Upon completion of the CU-Structural Soil® installation operations, clean areas within the contract 

limits. Remove all excess fills, soils and mix stockpiles and legally dispose of all waste materials, 
trash and debris. Remove all tools and equipment and provide a clean, clear site. Sweep, do not 
wash, all paving and other exposed surfaces of dirt and mud until the paving has been installed over 
the CU-Structural Soil® material. Do no washing until finished materials covering CU-Structural 
Soil® material are in place. 

END OF SECTION 
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SECTION 31 25 00 TEMPORARY CONTROLS
PART I. GENERAL 
1.01 REQUIREMENTS INCLUDED 
   A. Provide and maintain methods, equipment, and temporary construction, as necessary, to provide controls over environmental conditions at the construction site and related area under CONTRACTOR's control; 

remove physical evidence of temporary facilities at completion of work. 
1.02 RELATED REQUIREMENTS 
   A. All applicable sections of the Specifications. 
   B. Conditions of the Contract. 
1.03 NOISE CONTROL 
   A. Provide all necessary requirements for noise control during the construction period. 

1. Noise procedures shall conform to all applicable OSHA requirements and local ordinances having jurisdiction on the work. 
2. Noise levels during nighttime hours shall not exceed 55 db measured at the property line of a 

residence. 
1.04 DUST CONTROL 
   A. Provide positive methods and apply dust control materials to minimize raising dust from construction operations, and provide positive means to prevent air-borne dust from dispersing into the atmosphere. 
1.05 WATER CONTROL  
   A. Provide methods to control surface water to prevent damage to the project, the site, or adjoining properties. 
 1. Control fill, grading and ditching to direct surface drainage away from excavations, pits, tunnels and 

other construction areas; and to direct drainage to proper runoff. 
   B. Provide, operate and maintain hydraulic equipment of adequate capacity to control surface and water. 
   C. Dispose of drainage water in a manner to prevent flooding, erosion, or other damage to any portion of the 

site or to adjoining areas. 
1.06 PEST CONTROL 
   A. Provide pest control as necessary to prevent infestation of construction or storage area. 
 1. Employ methods and use materials which will not adversely affect conditions at the site or on 

adjoining properties. 
 2. Should the use of pesticides be considered necessary, submit an informational copy of the proposed program to OWNER with a copy to ENGINEER.  Clearly indicate: 
  a. The area or areas to be treated. 
  b. The pesticide to be used, with a copy of the manufacturer's printed instructions. 
  c. The pollution preventative measures to be employed. 
   B. The use of any pesticide shall be in full accordance with the manufacturer's printed instructions and recommendations. 
1.07 RODENT CONTROL 
   A. Provide rodent control as necessary to prevent infestation of construction or storage area. 
 1. Employ methods and use materials, which will not adversely affect conditions at the site or on adjoining properties 
 2. Should the use of rodenticide be considered necessary, submit an informational copy of the proposed 

program to OWNER with a copy to OWNER's Representative.  Clearly indicate: 
  a. the area or areas to be treated. 
  b. the rodenticide to be used, with a copy of the manufacturer's printed instructions. 
  c. the pollution preventative measures to be employed. 
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   B. The use of any rodenticide shall be in full accordance with the manufacturer's printed instructions and recommendations. 
1.08 DEBRIS CONTROL 
   A. Maintain all areas under CONTRACTOR's control free of extraneous debris. 
   B. Initiate and maintain a specific program to prevent accumulation of debris at construction site, storage and parking area, or along access roads and haul routes. 
 1. Provide containers for deposit of debris as specified in Section 01710 - Cleaning. 
 2. Prohibit overloading of trucks to prevent spillage on access and haul routes. 
  a. Provide periodic inspection of traffic areas to enforce requirements. 
   C. Schedule periodic collections and disposal of debris as specified in Section 01710 - Cleaning. 
 1. Provide additional collections and disposal of debris whenever the periodic schedule is inadequate 

to prevent accumulation. 
1.09 POLLUTION CONTROL 
   A. Provide methods, means and facilities required to prevent contamination of soil, water or atmosphere by the discharge of noxious substances from construction operations. 
   B. Provide equipment and personnel, perform emergency measures required to contain any spillage, and to 

remove contaminated soils or liquids. 
 1. Excavate and dispose of any contaminated earth off-site and replace with suitable compacted fill 

and topsoil. 
   C. Take special measures to prevent harmful substances from entering public waters. 

1. Prevent disposal of wastes, effluents, chemicals, or other such substances adjacent to streams or in 
sanitary or storm sewers. 

   D. Provide systems for control of atmospheric pollutants.  1. Prevent toxic concentrations of chemicals. 
 2. Prevent harmful dispersal of pollutants into the atmosphere. 
1.10 EROSION CONTROL 
   A. Plan and execute construction and earthwork, by methods to control surface drainage from cuts and fills, and from borrow and waste disposal areas to prevent erosion and sedimentation. 
 1. Hold the areas of bare soil exposed at one time to a minimum 
 2. Provide temporary control measures such as berms, dikes and drains. 
 3. Provide silt screens as required preventing surface water contamination. 
   B. Construct fills and waste areas by selective placement to eliminate surface silts or clays, which will erode. 
   C. Periodically inspect earthwork to detect any evidence of the start of erosion, apply corrective measures as 

required to control erosion. 
D. All erosion control procedures must comply with the National Pollutant Discharge Elimination System 

(NPDES).  The CONTRACTOR shall develop and implement a Stormwater Pollution Prevention Plan as outlined by NPDES. 
PART II. PRODUCTS (Not Applicable) 
PART III. EXECUTION 
3.01 MEASUREMENT AND PAYMENT 
A. There shall be no special measurement or payment for the work under this section; it shall be included in 

the price of all other work.
END OF SECTION 
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SECTION 31 80 00 SITE GRADING
PART I. GENERAL 
1.01 RELATED DOCUMENTS
A. All applicable provisions of the Bidding and Contract Documents. 
1.02 WORK INCLUDED
A. The work covered by this section shall include all labor, equipment, services and materials necessary for bringing the entire site to elevations shown in the plans. The work included in this section shall include all 

necessary excavations for streets, ditches and swales. It shall include the construction of embankments and fills by the loading, movement, deposition and compaction of suitable fill materials resulting from above listed 
excavations. It shall include stockpiling of any excess material to an on- site location as specified by the 
OWNER. 

B. It shall include rough grading within the roadways, driveways, swales and parking lots to the 
elevations or cross-section details shown on the drawings. 

C. It shall include the erection and maintenance of any barricades that are required for accident prevention 
and property protection. 

D. It shall include removal and legal disposal of muck, rock boulders or any foreign material interfering with 
construction. 

1.03 RELATED WORK
A. Section 31 10 00 - Clearing 
B. Section 31 00 00 - Earthwork 

PART II. PRODUCTS (Not Applicable)
PART III. EXECUTION
3.01 GENERAL
A. The CONTRACTOR shall be familiar with all work to be performed as specified and shown on the 

Drawings. CONTRACTOR shall ascertain where all excavation will be required and shall be solely 
responsible for all excavating to complete the Contract. 

3.02 PAYMENT
A. No extra payment will be allowed for type or classification of material in excavation. 
3.03 MATCHING EXISTING GRADES
A. Where existing roadbed surfaces are not at the elevation required prior to subgrade compaction, the

CONTRACTOR shall perform any such excavation, filling, earthmoving and grading as may be necessary to attain the proper compacted subgrade elevation before proceeding with base course construction. 
3.04 UNSUITABLE MATERIAL 
A. All muck, large rocks and boulders encountered during the work under this Contract shall be removed and 

legally disposed of in a manner approved by the OWNER's Representative. 
3.05 EXCAVATION
A. All excavation shall be unclassified regardless of material encountered. 
B. The CONTRACTOR shall make probings or sounding for sub-surface rock to ascertain its location and 

depth. 
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C. It shall be the CONTRACTOR's responsibility to be familiar with soil conditions on the site.  Soil boring information provided herein is to be used only for reference.  Borings, in addition to those provided by 
others, if any, shall be acquired by the CONTRACTOR, at the CONTRACTOR's expense. 

D. Any wet excavated materials shall be drained before hauling or moving. 
3.06 EMBANKMENT (FILL)
A. Embankment shall be constructed from suitable materials resulting from roadway or site excavation or 

approved materials furnished from off-site borrow areas. 
B. Embankments shall be placed in successive layers of not more than eight inches in thickness, measured 

loose, for the full width of the embankment. 
C. Each layer of the material used in the formation of roadbed embankments shall be compacted at optimum moisture content to a density as specified in Section 31 00 00, Paragraph 3.14.I. 
D. The existing material on the site may vary as to stability. The CONTRACTOR shall be familiar with the soil characteristics by site inspection borings, probings, etc., prior to bidding, as to the sub- surface 

character of the material. 
 E. All unstable soil shall be removed and shall be replaced by material approved by the ENGINEER.
3.07 GRADING
A. The material excavated shall be transported and spread over the entire work site and shall be graded so that the finished grade shall be within +0.1 feet of the grades indicated by the grade stakes and control point elevations shown on the plans and by the cross-sections. Due to the minimal slope of the roadways, swale grades shall be within +0.05 feet of the grades indicated on the plans. 
B. The disposal of large rocks in excess of 8", within roadways and parking areas is prohibited. Where allowable, the disposal of large rocks by burial in areas designated by the ENGINEER shall have a minimum 

30 inches of cover below finished grade elevation. 
3.08 FINISH GRADING
A. Following completion of the paving work, all swales, etc., adjacent to the roadway shall be shaped and graded to the elevations and cross-sections shown on the drawings. The finished surface shall be maintained until seeding and mulching work is completed. 
3.09 SURVEYS
A. All initial surveys, including detail construction stakes, will be furnished by the CONTRACTOR. 
B.  The CONTRACTOR will carefully maintain bench marks, monuments, stakes and other reference points,   

and if disturbed or destroyed, be replaced as directed at the CONTRACTOR's expense. 
3.10 MEASUREMENT AND PAYMENT  A. Measurement and payment will be based on the actual quantities installed.

END OF SECTION 
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SECTION 32 14 13.13 
INTERLOCKING PRECAST CONCRETE UNIT PAVING

INTERLOCKING PRECAST CONCRETE UNIT PAVING ON AGGREGATE BASE
Note: This specification covers the general installation of an Interlocking Concrete Pavement System 
comprised of Concrete Pavers with Joint Filling Sand, a Bedding Course consisting of bedding sand, a Base Course consisting of dense graded aggregate, an Edge Restraint consisting of cast-in-place 
concrete, and an optional Geotextile for subgrade separation.  Where alternate bedding materials, base 
materials, and/or edge restraints are specified to meet the project conditions and location, this 
specification will need to be modified accordingly.
This specification does not apply to roof pavers (Section 07 76 00), concrete overlays (Section 32 01 
26.74), precast concrete unit paving slabs (Section 32 14 13.16) or permeable interlocking concrete 
pavements (Section 32 14 13.19).

PART 1 – GENERAL SPECIFICATIONS   
1.01 Section Includes

A. Work consists of furnishing and construction of an Interlocking Concrete Pavement System in 
accordance with these specifications and in reasonably close conformity with the lines, grades, design, 
and dimensions shown on the plans.  B. Installation work includes:  

1. Verifying Subgrade is to the lines, grades and density shown on the construction drawings;  
2. Furnishing and installing Geotextile (where required), Base Course, Bedding Course, Edge 

Restraint, Concrete Pavers and Joint Filling Sand to the lines and grades shown on the 
construction drawings.  

1.02 Related Sections
A. Section 31 00 00  Earthwork 

1.03  References
A. American Society of Civil Engineers (ASCE) 
B. American Society for Testing and Materials (ASTM) 

1. ASTM C-33 Concrete Aggregates 
2. ASTM C-94 Standard Specification for Ready Mixed Concrete 
3. ASTM C-136 Sieve Analysis of Fine and Course Grained Aggregates 4. ASTM C-140 Sampling and Testing Concrete Masonry Units and Related Units 
5. ASTM C-144 Aggregate for Masonry Mortar 
6. ASTM C-936 Solid Concrete Interlocking Paving Units 
7. ASTM C-979 Pigments for Integrally Colored Concrete 
8. ASTM C-1645 Freeze-thaw and De-icing Salt Durability of Solid Interlocking Paving Units 
9. ASTM D-698 Laboratory Compaction Characteristics of Soil Using Standard Effort 10. ASTM D-1883 Laboratory Compaction Characteristics of Soil Using Standard Effort CBR 

(California Bearing Ratio) of Laboratory Compacted Soils 
11. ASTM D-2488 Description and Identification of Soils (Visual-Manual Procedure) 

C.  Interlocking Concrete Pavement Institute (ICPI) 
1. Tech Specs and Technical Bulletins. 
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1.04  Submittals
A. Contractor shall submit to the owner and architect for approval, and retain for the balance of the 

project, submit all full size samples of each Concrete Paver type/size/thickness/color/finish to be 
selected by Architect and City; the samples shall represent the range of shape, texture and color 
permitted for the respective type.  Color(s) will be selected by Architect/Engineer/Landscape 
Architect/Owner from Manufacturer’s standard colors.  B. Prior to delivery of the associated material to the site, the Contractor shall submit the following 
product specific documentation for approval: 
1. Aggregates 

1.) Sieve analysis per ASTM C-136 
2.) [Bedding and Joint Filling Sand durability test results, if required for heavy loading applications] 

2. Concrete Pavers:   
1.) Test results from an independent testing laboratory for compliance to ASTM C-936 

or other applicable requirements. 
2.) Close out Operations and Maintenance program. 
3.) Material Safety Data Sheets 3. Geotextiles 
1.) One 18 inch x 18 inch panel of each Geotextile material for inspection and testing.  

The sample panels shall be uniformly rolled and shall be wrapped in plastic to 
protect the material from moisture and damage during shipment.  Samples shall be 
externally tagged for easy identification.  External identification shall include:  name 
of manufacturer; product type; product grade; lot number; and physical dimensions. 2.) Material Safety Data Sheets. 

4. Written Method Statement and Quality Control Plan that describes material staging and flow, 
paving direction and installation procedures, including representative reporting forms that 
ensure conformance to the project specifications. 

1.05 Quality Assurance
A. Contractor shall submit a list of five (5) previously constructed projects of similar size and 

magnitude during bid time to be qualified.  Contact names and telephone numbers shall be listed for 
each project with date of completion. 

B. At a minimum, the Contractor’s Site Foreman shall hold current Basic Level Certificate from the Interlocking Concrete Pavement Institute (ICPI) contractor certification program.  The Site Foreman 
is expected to be onsite for the entire installation. 

C. Contractor shall conform to all local, state/provincial licensing and bonding requirements. 
D. Contractor will hold a mandatory pre-construction meeting with Civil Engineer, Owner, Architect 

and affected sub-trades accessing work area to review method statement and quality control plan 
and communicate to all parties a work flow that is most desirable to meet the construction schedule as set forth by the General Contractor.  Additional details of Pre-Construction meeting are outlined 
in Article 3.01. 

1.06  Mock-Ups
A.  Install a 10 ft x 10 ft paver area following the installation practices described in Article 3.02. Provide a proper representation of color blend by using pavers from a minimum of 3 cubes for manual 

installation, and a minimum of 6 cubes for mechanical installations. 
B.  This area will be used to verify: surcharge of the Bedding Course; joint sizes; lines; laying pattern(s); 

color(s); and, texture of the job. 
C. This area shall be the standard from which the work will be judged. D. Subject to approval by the Owner, Architect and Civil Engineer, the mock-up may be retained as 

part of the finished work.  If mock-up is not retained, remove and dispose of mock-up at the 
completion of the project.  
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1.07 Delivery, Storage and Handling
A. Comply with Manufacturer’s ordering instructions and lead time requirements to avoid construction 

delays. 
B. Coordinate delivery and paving schedule to minimize interference with normal use of buildings 

adjacent to paving. 
C. Contractor shall check all materials upon delivery to assure that the proper materials have been received and are in good condition before signing off on the manufacturer’s packing slip. 
D. Contractor shall protect all materials from damage or contamination due to jobsite conditions and 

in accordance with manufacturer's recommendations.  Damaged or contaminated materials shall not 
be incorporated into the work. 

E. Deliver Concrete Pavers to the site in steel banded, plastic banded, or plastic wrapped cubes capable of transfer by fork lift or clamp lift. Unload and store Concrete Pavers at job site in such a manner 
that no damage occurs to the product.  

F. Handle and transport aggregates to avoid segregation, contamination and degradation.  Keep 
different materials sufficiently separated as to prevent mixing.  Do not dump or store one material 
on top of another unless it is part of the installation process.  Cover material with waterproof 
covering to prevent exposure to rainfall or removal by wind – secure the covering in place. G. Geotextiles shall be delivered, stored and handled in accordance with ASTM D-4873.  

H.
1.08  Environmental Conditions

A.  Do not install during heavy rain, freezing conditions or snowfall. B.  Do not install on frozen soil subgrade. 
C.  Do not install frozen Bedding Course sand, Joint Filling Sand or Base Course material. 

1.09  Maintenance Materials
A.  Provide specified additional paver material for use by Owner for maintenance and repair as attic 

stock.
B.  Maintenance pavers to be from the same production run as installed materials. 
C. Store paver materials in Owner designated location.  

PART 2 – PRODUCTS
2.01 Definitions

A. Base Course – within the context of this specification, a dense graded free draining aggregate material of a designed thickness that provides structural support over the subgrade.  Other Base 
Course options include cement-treated aggregate, lime-treated aggregate, bituminous (asphalt)-
stabilized aggregate, asphalt or concrete; a Base Course can also be augmented with a sub-base 
layer, being a second layer of dense graded free draining aggregate material. 

B. Bedding Course – within the context of this specification, a one-inch thick layer of course, washed 
sand loosely screeded smooth for bedding of the Concrete Pavers.  Other Bedding Course options include bituminous setting bed or mortar bed. 

C. Concrete Pavers – individual paving units manufacturing from concrete. Concrete Pavers are 
shipped in clusters called bundles or cubes, which consist of several layers of pavers strapped or 
wrapped together. 

D. Edge Restraint – within this specification, a cast in place concrete curb, building or other stationary object that prevents the lateral movement of the sand and pavers so they do not spread and loose 
interlock.  Other Edge Restraints options include plastic, steel or aluminum edging, cut stone, 
precast concrete and submerged concrete edge complete with mortared pavers. 
Note:   For commercial applications, cast in place concrete Edge Restraints are 
recommended as they provide the greatest resistance to lateral movement.
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E. Geotextile – Woven or non-woven fabrics used for separation, reinforcement, or drainage between pavement layers or neighboring soils. 
F. Interlocking Concrete Pavement System – a system of paving consisting of Concrete Pavers placed 

in an interlocking pattern, compacted into the Bedding Course, the joints filled with Joint Filling 
Sand, and compacted again to initiate interlock.  The Concrete Pavers and Bedding Course are 
placed over the Base Course, and are confined on the edges by Edge Restraints. 

G. Joint Filling Sand – sand used to fill spaces (joints) between concrete pavers, used to create interlock between the individual Concrete Pavers.  Stabilizers (Dry Mix Joint Sand or Liquid Penetrating) can 
be added to the sand to provide early stabilization, reduce the permeability, reduce sand loss and 
help prevent weeds. 

H. Laying Face – the working edge of the pavement where the laying of pavers is occurring. 
I. Mechanical Installation - The use of specialized machines to lift whole layers of pavers from the bundles and place them on the prepared bedding course.  These specialized machines are designed 

specifically for this application. 
J. Subgrade – the soil upon which the pavement structure and shoulders are constructed. 

2.02 Concrete Pavers
A.

i. Supplied by: Coastal 
Belgard Location:  (Head office for the given states listed below) 

FL    Oldcastle Coastal 
7167 Interpace Road, West Palm Beach, FL 33407 
888-321-2354  813-783-2728 Fax 

ii. The Concrete Paver products required include: 
 Holland Stone - Product Type: pedestrian Product Pattern: Holland Stone – Decorative pavers by 

Belgard. Hatch pattern shall be pattern “A”. 

B.  Concrete Pavers shall conform to the following requirements set forth in ASTM C-936: 
1. Measured length or width of test specimens shall not differ by more than +/- 0.063 in, while 

measured thickness shall not differ by more than +/- 0.125 in. 2. Average compressive strength of 8,000 psi (55 MPa) with no individual unit under 7,200 psi 
(50 MPa) when tested in accordance with ASTM C-140. 

3. Average absorption of 5% with no unit greater than 7% when tested in accordance with ASTM 
C-140. 

4. Where freeze-thaw testing is required, the average mass loss of all specimens tested shall not 
be greater than (a) 225 g/m2 when subject to 28 freeze thaw cycles, or (b) 500 g/m2 when subject to 49 freeze thaw cycles.  Testing shall be conducted using a 3% saline solution in 
accordance with ASTM C-1645 if the pavers will be subjected to de-icing salts. Freeze-thaw 
testing requirements shall be waived for applications not exposed to freezing conditions. 

5. Efflorescence shall not be a cause for rejection. 
6. Pigment in Concrete Pavers shall conform to ASTM C-979. 

2.03 Bedding Course
A. Clean, non-plastic sand, free from deleterious or foreign matter, natural or manufactured from 

crushed rock.  B. Do not use limestone screenings or stone dust.  
C. When concrete pavers are subject to vehicular traffic over 1.5 million lifetime ESALs: 

1. Micro Deval Degradation shall be less than 8% as per ASTM D-7428.  
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2. Percent combined of sub-angular and sub-rounded shall be greater than 60% as per ASTM D-2488.   
3. LA Abrasion <40 as per ASTM C-131 
Note:  If high traffic loads are anticipated and suitable bedding sand cannot be specified, the 

designer may consider using a bituminous setting bed (sand-asphalt mix) bedding 
layer under the pavers.

D.  Verify gradation conforms to ASTM C-33 requirements for concrete sand (listed in Table 1) as tested in accordance to ASTM C-136. 
Table 1

Grading Requirements for Bedding Sand
 Sieve Size  Percent Passing  

3/8 in.(9.5 mm)  100  
 No. 4 (4.75 mm)  95 to 100  
 No. 8 (2.36 mm)  85 to 100  
 No. 16 (1.18 mm)  50 to 85 
 No. 30 (0.600 mm)  25 to 60   No. 50 (0.300 mm)  5 to 30  
 No. 100 (0.150 mm)  0 to 10 
  No. 200 (0.075 mm)  0 to 1 

2.04 Joint Filling Sand
A. Clean, non-plastic, free from deleterious or foreign matter, natural or manufactured from crushed 

rock.  
B.  When concrete pavers are subject to vehicular traffic over 1.5 million lifetime ESALs: 

1. Micro Deval Degradation shall be less than 8% as per ASTM D-7428.  
2. Percent combined of sub-angular and sub-rounded shall be greater than 60% as per ASTM D-2488.   
3. LA Abrasion <40 as per ASTM C-131 

B. Verify gradation conforms to ASTM C-144 requirements for mortar sand (listed in Table 2) as tested 
in accordance to ASTM C-136. 

Table 2
Grading Requirements for Joint Filling Sand

 Sieve Size  Percent Passing  
 No. 4 (4.75 mm)  100   

No. 8 (2.36 mm)  95 to 100   
No. 16 (1.18 mm)  70 to 100   
No. 30 (0.600 mm)  40 to 100   
No. 50 (0.300 mm)  10 to 35   No. 100 (0.150 mm)  2 to 15   
No. 200 (0.075 mm)  0 to 5 

Note:  Concrete sand specified above for the Bedding Course may be used for Joint Filling. 
However, extra effort in sweeping and compacting the Interlocking Concrete Pavers may be required in order to completely fill the joints. 
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2.05  Base Course
A. Clean, non-plastic, free from deleterious or foreign matter, natural or manufactured from crushed 

rock.  
B. Verify gradation conforms to ASTM D-2940 as presented in Table 3. 

Table 3Grading Requirements for Base Course Material
 Sieve Size  Percent Passing  

 2 in (50 mm)  100  
 1 ½ in (37.5 mm)  95 to 100   ¾ in (19 mm)  70 to 92  
 3/8 in (9.5 mm) 50 to 70 
 No. 4 (4.75 mm)  35 to 55   

No. 30 (0.600 mm)  12 to 25   
No. 200 (0.075 mm)  0 to 8 

Note:  In order to prevent damage by frost heaving, it may be necessary to limit the 
percentages of material passing the No. 200 sieve to less than shown in the tables. 

2.06  Edge Restraints
A.  Edge restraints shall be cast in place concrete curbs constructed at a minimum to the dimensions of 

the municipal standards. 
2.07 Geotextiles

A. Where required, Geotextile fabric shall be selected by the Design Engineer based on the intended use. 

PART 3 – EXECUTION
3.01  Pre-Construction Inspection

A. Prior to commencement of any work, the Contractor shall conduct a pre-construction meeting with 
the Owner, Civil Engineer, Architect and affected sub-trades.  The pre-construction meeting should, 
at a minimum, verify: 
1. The location of the Mock Up, and whether it will be part of the final construction or need to be removed. 
2. The site layout conforms to the Site Plan. 
3. The excavation work conforms to the specified lines, elevations and compaction densities of 

the subgrade soils.  Subgrade shall be trimmed to within 0 and ½ in of the specified grades.  
The surface of the prepared Subgrade shall not deviate by more than 3/8 in from the bottom 
edge of a 10 foot straight edge laid in any direction. 4. Locations of curbs, grade beams, utility structures, light standards, tree wells or any other 
protrusions as applicable to the project, and that project formed details are available for each. 

B. Although the Owner may provide testing and quality assurance inspection during earthwork and 
Subgrade preparation, the Owner's quality assurance program does not relieve the Contractor of 
responsibility for quality control and system performance.  Contractor shall obtain any quality control testing or inspection not provided by the Owner that is necessary to satisfy the Contractor 
with the condition of the Subgrade prior to commencement of the work.  This may include: 
1. Proof rolling of the subgrade to determine presence of soft spots or localized pockets of 

objectionable materials. 
2. Compaction testing. 
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Note:  Compaction of the soil subgrade is recommended to at least 95% standard Proctor density per ASTM D-698 for pedestrian areas and residential driveways. Compaction to at 
least 95% modified Proctor density per ASTM D-1557 is recommended for areas subject to 
heavy vehicular traffic. Stabilization of the subgrade and/or base material, or addition of an 
impermeable layer, may be necessary with weak, saturated or expansive subgrade soils

C. Where deficiencies or inconsistencies are identified, the Contractor shall notify the Civil Engineer 
in writing.  The Contractor will not proceed with the work until the Design Engineer has verified that the deficiencies or inconsistencies have been addressed. 

D. Beginning of Base Course installation means acceptance of Subgrade. 
3.02 Installation Base Course

A. Install Geotextiles as required in accordance with the specifications and drawings.  The Geotextile 
is applied to the bottom and sides of the excavation with overlapping joints a minimum of 12 inches.  
Overlaps to follow down slope.  
Note: Where required, Geotextile is placed on the prepared soil subgrade as a separation 
material. Overlap is a function of CBR: 12 to 18 inches for CBR of 3 and above; 24 to 36 inches 
for CBR of 1.0 to 3.0; or, sewn for CBR less than 1.0.  Please consult manufacturers’ specifications and the Geotechnical Engineer. 

B. Install the Base Course at the thickness, compaction, surface tolerances, and elevations outlined in 
the specifications. 
1. The aggregate should be spread and compacted in uniform layers not exceeding 6 inch 

loose thickness. 
2. Density testing shall be conducted to verify conformance. Note:  Local aggregate base materials typical to those used for highway flexible pavements 
are recommended, or those conforming to ASTM D-2940. Compaction is recommended to not 
less than 95% Proctor density in accordance with ASTM D-698 is recommended for 
pedestrian areas and residential driveways. Compaction is recommended to not less than 98% 
modified Proctor density according to ASTM D-1557 is recommended for vehicular areas.
3. Surface tolerance should be plus or minus 3 /8 in. (10 mm) over a 10 ft. (3 m) straight edge laid in any direction. 
4. Attention will be paid to providing proper compaction near curbs, grade beams, concrete 

collars around utility structures, lights standards, tree wells, building edges and other 
protrusions as applicable to the project.  In areas not accessible to large compaction 
equipment, compact to specified density with mechanical tampers (jumping jacks). 5. The upper surface of the base shall be sufficiently well graded and compacted to prevent 
infiltration of the bedding sand into the base both during construction and throughout its 
service life. Segregated areas of the granular base shall be blended by the application of 
crushed fines that have been watered and compacted into the surface.  

C. Before commencing the placing of the Bedding Course, the base shall be inspected by the Owner or 
the Consultant 

3.03 Installation Edge Restraints
A. Adequate edge restraint shall be provided along the perimeter of all paving as specified. The face of 

the edge restraint, where it abuts pavers, shall be vertical. 
B. All concrete edge restraints shall be constructed to dimensions and level specified and shall be supported on a compacted Base not less than 6 inch thick.  
C. Concrete used for the construction of edge restraints shall be air-entrained and have a compressive 

strength as specified. All concrete shall be in accordance with ASTM C-94 requirements. 
3.04 Installation Bedding Course, Concrete Pavers and Joint Filling Sand

A. Spread the Bedding Course evenly over the Base Course and screed to a nominal 1 in. (25 mm) 
thickness. The screeded sand should not be disturbed. Place sufficient sand to stay ahead of the laid 
pavers. Do not use the bedding sand to fill depressions in the Base Course surface. 
Note: The spread sand shall be carefully maintained in a loose condition, and protected 
against incidental compaction, both prior to and following screeding. Any incidentally 
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compacted sand or screeded sand left overnight or impacted by rain, shall be loosened before further paving units are placed. Sand shall be lightly screeded in a loose condition to the 
predetermined depth, only slightly ahead of the paving units. Under no circumstances shall 
the sand be screeded in advance of the laying face to an extent to which paving will not be 
complete on that day.

B. The Contractor shall screed the Bedding Course using either an approved mechanical spreader (e.g.: 
an asphalt paver) or by the use of screed rails and boards  C. Ensure that Concrete Pavers are free of foreign material before installation.  Concrete Pavers shall 
be inspected for color distribution and all chipped, damaged or discolored Concrete Pavers shall be 
replaced.  Initiation of Concrete Paver placement shall be deemed to represent acceptance of the 
pavers.  

D. Lay the Concrete Pavers in the pattern(s) as shown on the drawings. Maintain straight pattern lines. E. Paving units shall be installed from a minimum of 3 bundles by hand, and 6 bundles during 
mechanical installation, simultaneously to ensure color blending. 
Note: Color variation occurs with all concrete products. This phenomenon is influenced by 
a variety of factors, e.g. moisture content, curing conditions, different aggregates and, most 
commonly, from different production runs.  By installing from a minimum of three bundles 
simultaneously, variation in color is dispersed and blended throughout the project.F. Joints between the individual Concrete Pavers, and between Concrete Pavers and the Edge 
Restraints, buildings, collars, or other protrusions/edging, on average shall be between 1 /16 in. and 
3 /16 in. (2 mm to 5 mm) wide. 

G. Fill gaps at the edges of the paved area with cut pavers or edge units.  Do not install cut pavers 
smaller than one-third of a whole paver along edges subject to vehicular traffic – trim two pavers to 
fit.H. Cut all pavers using a masonry saw.  Upon completion of cutting, the area must be swept clean of 
all debris to facilitate inspection and to ensure the Concrete Pavers are not damaged during 
compaction.  

I. Using a low amplitude plate compactor capable of at least 5,000 lbs. (22 kN) compaction at a 
frequency of 75 hz –100 hz, compact the Concrete Pavers into the Bedding Course. 

J. The pavers shall be compacted to achieve consolidation of the sand bedding and brought to level and profile by not less than three passes. Initial compaction should proceed as closely as possible 
following the installation of the paving units and prior to the acceptance of any traffic or application 
of sweeping sand. 

K. Any units that are structurally damaged during compaction shall be immediately removed and 
replaced. L. Sweep dry Joint Filling Sand into the joints and vibrate until they are full. This will require at two 
or three passes with the compactor. Do not compact within 3 ft (1 m) of the unrestrained edges of 
the paving units. 

M. All work to within 3 ft (1 m) of the laying face must be left fully compacted with sand-filled joints 
at the end of each day. Cover the laying face with plastic sheets overnight if not closed with cut and 
compacted pavers. N. Sweep off excess sand when the job is complete. 

O. The final surface elevations shall not deviate more than 3 /8 in. (10 mm) under a 10 ft (3 m) long 
straightedge. 

P. The surface elevation of pavers shall be 1 /8 to 1 /4 in. (3 to 6 mm) above adjacent drainage inlets, 
concrete collars or channels. 

3.05 Quality Assurance/Quality Control
A. Quality Assurance - The Owner may engage inspection and testing services, including independent 

laboratories, to provide quality assurance and testing services during construction.  This does not 
relieve the Contractor from securing the necessary construction quality control testing. B. Quality assurance should include as a minimum verification with the Design Engineer that the 
Contractor’s quality control plan and testing are adequate.  Quality assurance shall also include 
observation of construction for general compliance with design drawings and project specifications.  

C. Quality Control – The Contractor shall engage inspection and testing services to perform the 
minimum quality control testing described in the design plans and specifications.  Only qualified 
and experienced technicians and engineers shall perform testing and inspection services. 
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D. Quality control testing shall include backfill testing to verify soil types and compaction, and verification that the system is being constructed in accordance with the design plans and project 
specifications.

3.06 As-built Construction Tolerances
A. Final inspection shall be conducted to verify conformance to the drawings after removal of excess joint sand.  All pavements shall be finished to lines and levels to ensure positive drainage at all 

drainage outlets and channels. 
B. The final surface elevations shall not deviate more than +/- 3/8 inch under a 10 ft long straight edge. 

Note:  For installation on a compacted aggregate base and soil subgrade, the specifier should be aware that the top surface of the pavers may be 1 /8 to 1 /4 in. (3 to 6 mm) above the final 
elevations after compaction. This difference in initial and final elevation is to compensate for 
possible minor settling.

END OF SECTION 
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SECTION 32 20 00 CONCRETE SIDEWALK
PART I. GENERAL 

1.01 RELATED DOCUMENTS
A. All applicable provisions of the Bidding and Contract Documents. 
1.02 WORK INCLUDED
A. The work specified in this Section consists of the construction of concrete sidewalk in accordance with these Specifications and in conformity with the lines, grades, dimensions and notes shown on the plans. 
1.03 RELATED WORK
A. Section 31 00 00 - Earthwork 
B. Section 31 10 00 - Clearing 
C. Section 32 50 00 - Portland Cement Concrete Paving 
D. Section 03 00 00 - Concrete 
F. Section 03 90 00 - Concrete Curing 

PART II. PRODUCTS
2.01 CONCRETE
A. Concrete shall be Class I Concrete, with a minimum compressive strength of 3,000 psi in accordance with Section 345, Florida Department of Transportation Standard Specifications for Road and Bridge 

Construction. 
2.02 FORMS
A. Forms for this work shall be made of either wood or metal and shall have a depth equal to the plan dimensions for the depth of concrete being deposited against them. They shall be straight, free from warp or bends, and of sufficient strength when staked, to resist the lateral pressure of the concrete without 

displacement from lines and grade.  Forms shall be cleaned each time they are used and shall be oiled prior to placing the concrete. 
2.03 SUBGRADE AND GRADING
A. Excavation shall be made to the required depth, and the foundation material upon which the sidewalk is to be 

set shall be compacted to a firm, even surface, true to grade and cross-section, and shall be moist at the time 
that the concrete is placed. 

2.04 JOINTS
A. Contraction joints may be of the open type or may be sawed. Staking a metal bulkhead in place and depositing 

the concrete on both sides shall form open type contraction joints. After the concrete has set sufficiently to preserve the width and shape of the joint, the bulkhead shall be removed. After the sidewalk has been finished 
over the joint, the slot shall be edged with a tool having a 1/2-inch radius. 
If the CONTRACTOR elects to saw the contraction joints, a slot approximately 1/8-inch-wide and not 
less than 1-1/2 inches deep shall be cut with a concrete saw after the concrete has set, and within the following periods of time: 
Contraction joints shall be constructed at not more than 20-foot intervals, and shall be in place within 
12 hours after finishing. 
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PART III. EXECUTION
3.01 PLACING 
A. The concrete shall be placed in the forms to the required depth and shall be vibrated and spaded until mortar entirely covers its surface. 
3.02 FINISHING
A. Screeding: The concrete shall be struck-off by means of a wood screed, used perpendicular to the forms, 

and floated in order to obtain the required grade and remove surplus water and laitance. 
B. Surface requirements: The concrete shall be given a broom finish. The surface variations shall not be more than 1/4 inch under a ten-foot straightedge, nor more than 1/8 inch on a five-foot transverse section. The 

exposed edge of the slab shall be carefully finished with an edging tool having a radius of 1-1/2 inch. 
3.03 CURING
A. The concrete shall be continuously cured for a period of at least 72 hours.   Curing shall be commenced after finishing has been completed and as soon as the concrete has hardened sufficiently, to 

permit application of the curing material without marring the surface. 
B. Wet burlap, white-pigmented curing compound, waterproof paper or polyethylene sheets may be used for 

the curing of grey concrete only. 
3.04 COLORED CONCRETE (NOT USED)

   A. Colored – Conditioned Concrete shall be placed, finished, and cured in strict accordance with applicable    
requirements of this Section and Sections 03 00 00, 03 90 00, and the requirements of the chosen manufacturer. 

3.05 MEASUREMENT AND PAYMENT   A. Measurement and payment will be based on the actual quantities installed.
END OF SECTION 
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SECTION 32 31 13 CHAIN LINK FENCE AND GATE
PART I. GENERAL 

1.01 RELATED DOCUMENTS 
   A. All applicable provisions of the Bidding and Contract Requirements, and Division 1 - General Requirements shall govern the work under this section. 
1.02 WORK INCLUDED 
   A. Provide all equipment and materials, and do all work necessary to construct the chain link fence and gate, as 

indicated on the Drawings and as specified.   
1.03 RELATED WORK 
   A. Division 2 and 3. 
1.04 REFERENCED STANDARDS 
   A. American Society for Testing and Materials (ASTM): 
 A 120 Black and Hot-Dipped Zinc-Coated (Galvanized) Welded and Seamless Steel Pipe for Ordinary 

Uses. 
 A 123 Zinc (Hot-Galvanized) Coatings on Products Fabricated from Rolled, Pressed, and Forged Steel 

Shapes, Plates, Bars, and Strip 
 A 153 Zinc-Coating (Hot-Dip) on Iron and Steel Hardware 
 A 385 High-Quality Zinc Coatings (Hot-Dip) 
 D 412 Tests for Rubber Properties in Tension 
 D 792 Specific Gravity and Density of Plastics by Displacement 
 F 567 Installation of Chain-Link Fence 
 F 668 (Poly Vinyl Chloride)(PVC)-Coated Steel Chain-Link Fence Fabric 
   B. Chain Link Fence Manufacturers Institute (CLFMI):  Product Manual 
1.05 QUALITY ASSURANCE 
   A. Chain link fencing shall be manufactured in accordance with the requirements of the CLFMI Manual.  Fence manufacturer shall be a CLFMI member. 
   B. Fence manufacturer shall have at least ten years of experience in the manufacture of vinyl-coated galvanized 

steel chain link fencing. 
1.06 SUBMITTALS    A. Submit sample of fence fabric for ENGINEER review prior to installation. 
   B. Shop Drawings shall be submitted for all fence materials, including, gate assembly and related hardware, for 

ENGINEER review. 
   C. Submit manufacturer's certification that all fence materials conform to specification requirements. 
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PART II. PRODUCTS 
2.01 GALVANIZED FENCE FABRIC 
   A. Fabric shall be galvanized coated steel core wire conforming to ASTM F 668, Class 2.   
   B. Fabric for fence shall be 2" mesh of No. 9 finished gauge galvanized wire. 
   C. Zinc for galvanized coating shall conform to ASTM B 6, galvanized by hot dipped method AISI Type I.  

Minimum weight of zinc coating shall be 1.2 oz. per sq. ft. 
2.02 FENCE POSTS, HARDWARE, AND FITTINGS - GENERAL 
   A. Fittings shall be of best quality malleable iron casting, wrought iron forgings, or pressed steel and provided with pin connections.  Equipment shall be designed to carry 100% overload. 
 1. Malleable iron castings shall be hot-dipped galvanized in accordance with ASTM A 153. 
 2. Wrought iron forgings or pressed steel fittings and appurtenances shall be hot-dipped galvanized in 

accordance with ASTM A 123. 
 3. Fence hardware coatings shall match fence fabric coating. 
   B. Piping shall be steel conforming to ASTM A 120 except that pipe shall be unthreaded and untested for water 

pressure. 
   C. Galvanized items shall be galvanized in accordance with ASTM A 123, A 153, or A 385, as applicable. 
   D. Bolts, which are, installed 6 ft. or less above grade shall not protrude more than 1/4 in. beyond the nut after tightening.  Rough edges shall be filed smooth to the satisfaction of the ENGINEER.  Peen ends of all bolts 

after tightening. 
2.03 POSTS 
   A. Line posts shall be 2.5 in. O.D., Schedule 40 pipe weighing 5.79 lb./ft. 
   B. End posts shall be 3.0 in. O.D., Schedule 40 pipe weighing 5.79 lb./ft. 
2.04 RAILS AND POST BRACES 
   A. Top rail, bottom rail, mid-rail, and post braces shall be 1.63 in. O.D. Schedule 40 pipe weighing 2.27 lb./ft. 
2.05 GATE AND GATE FRAMES 
   A. Fabrication:   Assemble gate frames by welding connections.  Use same fabric as for fence, unless otherwise 

indicated.  Install fabric with stretcher bars at edges, (and tie wire at top and bottom edges, if stretcher is not 
used).  Attach stretcher bars to gate frame at not more than 15 in. O.C.   Attach hardware with rivets by other 
means, which will provide security against removal or breakage. 

 1. Gate frame shall be 1.900 in. O.D., Schedule 40 pipe.  2. Bracing:  Provide diagonal cross-bracing consisting of 3/8 in. diameter adjustable length truss rods 
on gates where 4 sided tension rods are not used.  Provide frame rigidity without sag or twist. 

   B. Gate hardware:  Galvanize per ASTM A 153 (each gate). 
1. Hinges:  Pressed steel or malleable iron to suite gate size, non-lift-off type, offset to permit 180˚

gate opening.  Provide one pair of hinges for each leaf.  2. Latch:  Forked type to permit operation from either side of gate:  Provide padlock eye as integral 
part of latch. 

3. Keeper:  Provide keeper for gates, which automatically engages the gate leaf and holds it in the open 
position until manually released. 

4. Double gates:  Provide drop rod to hold inactive leaf.  Provide pipe to engage the center drop rod.  Provide locking device and padlock eyes as an integral part of the latch, requiring one padlock for 
locking both gate leaves. 

2.06 STRETCHER BARS 
   A. Stretcher bars shall not be less than 3/16 in. x 3/4 in. and be full height of the fabric with which they are being 

used. 
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 1. Provide stretcher bars for each gate, end, corner and pull post. 
   B. Stretcher bar bands and clips shall be heavy pressed steel, or malleable iron.  At square post provide special 

design clips. 
2.07 CAPS 
   A. Posts for maintenance area fence shall have caps and extension arms combined.  Caps for tubular posts shall be designed to exclude water from posts. 
   B. Posts shall have dome caps, which shall be designed to exclude water from post.  Caps shall have holes 

suitable for the through passage of the top rail where necessary. 
2.08 TENSION AND TIE WIRE 
   A. Tension wire shall be 7 gauge-galvanized wire. 
   B. Tie wire shall be 9 gauge O.D. galvanized steel wire spaced 24 in. apart on rails and 12 in. apart on posts; 

ends shall be wound in a telegraph twist two and one-half turns. 
2.09 CONCRETE 
   A. Concrete shall be air-entrained type, conforming to Section 03300, CAST-IN-PLACE CONCRETE, except 

as modified below. 
 1. Minimum 28-day compressive strength shall be 2500 psi. 
 2. Maximum size of aggregate shall be 1-1/2 in. 
PART III. EXECUTION 
3.01 INSTALLATION 
   A. Chain link fence installation shall conform to ASTM F 567, except as modified below. 
   B. Line posts shall be placed at not more than 10 ft. on center, or as indicated on Drawings. 
   C. Fence shall be the height and dimension shown on the Drawings, from finish grade to top rail. 
   D. Install fabric on security side of fence.  Wire fabric shall be attached to frame, and tightly stretched such that 

it is flat, in uniform tension with no bulges or warping of fence or gate after pulling force is released.  Ties shall be spaced at 24 in. on horizontal rails and braces, and 12 in. on posts.  Bend ends of wire to minimize 
hazard to person or clothing.  Top of fence shall approximately follow grade and shall have no abrupt changes 
in slope.  Height of fence shall be constant. 

 1. Fasteners:  Install nuts for tension band and hardware bolts on side of fence opposite fabric side. 
 2. Bolts:  Used in the construction of fence shall be thoroughly peened. 
   E. Stretcher bars:  Extend through fabric and secure to end, corner, pull and gate posts with bands or clips spaced 

not over 15 in. O.C. 
3.02 GATE 
   A. Install gates plumb, level, and secure for full opening without interference. 
   B. Gate dimension is the center-to-center spacing of gateposts. 
   C. Gates shall work freely and shall have adequate clearance of the bottom.   Adjust for smooth operation. 
3.03 FOUNDATIONS    A. Post hole footing shall not be smaller than 12 in. in diameter and 36 in. deep, as indicated on the Drawings. 
   B. Concrete shall be crowned at top to shed water. 
   
   C. Post hole footings shall allow curing for a minimum of 72 hours prior to any additional work. 
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3.04 POSTS    A. Layout: 
 1. End, corner and pull post:  Provide at each termination and change in horizontal or vertical direction 

of 30 degrees or more. 
 2. Line Posts:  Space uniformly at a maximum of 10 feet on center. 
   B. Concrete Set Posts:  (Corner, End and Pull posts) Drill holes (after final grading) in firm, undisturbed or compacted soil.  Holes shall have a diameter equal to four times the diameter of the posts, and depths 

approximately 6 in. deeper than post bottom.  Excavate deeper if required for adequate support in soft and 
loose soils, and for posts with heavy lateral loads. 

 1. Set post not less than 36 in. below surface when in firm, undisturbed soil, or as indicated on the 
Drawings.  2. Place concrete around posts in a continuous pour, tamp for consolidation.  Trowel finish tops of 
footings, and slope or dome to direct water away from posts, except at tennis courts, backstops and 
walks. 

 3. Gate posts and hardware:  Set keepers, stops, sleeves and other accessories into concrete. 
3.05 BRACING AND FRAMING    A. Bracing:  Install horizontal pipe brace at mid height for fences 6 ft. and over, on each side of corner posts 

and at gate, end, and pull posts.  Firmly attach with proper fittings.  Install diagonal tension rods at these 
points.  Install braces so posts are plumb when diagonal rod is under proper tension. 

   B. Top Rail: 
 1. Random length, averaging not less than 18 feet.  2. Pressed steel sleeve joints, for rigid connections and expansion/contraction. 
 3. All sleeve joints shall be no more than 18" from post. 
   C. Center Rails:  Install center rails (for fabric height 10 ft. and over) between posts with acceptable fittings and 

accessories.
3.06 MEASUREMENT AND PAYMENT 

A. Measurement and payment will be based on the actual quantities installed as more specifically discussed 
and described in SECTION 01 20 00 for PRICE AND PAYMENT PROCEDURES.

END OF SECTION 
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SECTION 32 31 19 
Montage Plus® - Steel Ornamental Fence System – Fusion Welded and Rackable 

PART I. GENERAL 
1.01 WORK INCLUDED 
The contractor shall provide all labor, materials and appurtenances necessary for installation of 
the welded ornamental steel fence gate system defined herein at Fire Station #8.
1.02 RELATED WORK 
Section 31 01 00 - Earthwork 
Section 03 30 00 – Cast in Place 
1.03 SYSTEM DESCRIPTION 
The manufacturer shall supply a total fence gate system of (Montage Plus® standard picket space 
Welded and Rackable (ATF – All Terrain Flexibility) Ornamental Steel (for standard picket space 
Majestic™ design.  The system shall include all components (i.e., panels, posts, gates and 
hardware) required. 
1.04 QUALITY ASSURANCE 
The contractor shall provide laborers and supervisors who are thoroughly familiar with the type 
of construction involved and materials and techniques specified. 
1.05 REFERENCES 

ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy Coated (Galvannealed) by the Hot-Dip Process.
ASTM B117 - Practice for Operating Salt-Spray (Fog) Apparatus.
ASTM D523 - Test Method for Specular Gloss 
ASTM D714 - Test Method for Evaluating Degree of Blistering in Paint.
ASTM D822 - Practice for Conducting Tests on Paint and Related Coatings and Materials 
using Filtered Open-Flame Carbon-Arc Light and Water Exposure Apparatus.   
ASTM D1654 - Test Method for Evaluation of Painted or Coated Specimens Subjected to 
Corrosive Environments.    
ASTM D2244 - Test Method for Calculation of Color Differences from Instrumentally 
Measured Color Coordinates.   
ASTM D2794 - Test Method for Resistance of Organic Coatings to the Effects of Rapid 
Deformation (Impact).   
ASTM D3359 - Test Method for Measuring Adhesion by Tape Test. 
ASTM F2408 – Ornamental Fences Employing Galvanized Steel Tubular Pickets. 

1.06 SUBMITTAL 
The manufacturer’s literature shall be submitted prior to installation. 
1.07 PRODUCT HANDLING AND STORAGE 
Upon receipt at the job site, all materials shall be checked to ensure that no damage occurred 
during shipping or handling. Materials shall be stored in such a manner to ensure proper 
ventilation and drainage, and to protect against damage, weather, vandalism and theft. 
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1.08 PRODUCT WARRANTY 
A.  All structural fence components (i.e. rails, pickets, and posts) shall be warranted within 
specified limitations, by the manufacturer for a period of 20 years from date of original purchase.
Warranty shall cover any defects in material finish, including cracking, peeling, chipping, 
blistering or corroding.
B.  Reimbursement for labor necessary to restore or replace components that have been found to 
be defective under the terms of manufactures warranty shall be guaranteed for five (5) years 
from date of original purchase.    
PART 2 - MATERIALS 
2.01 MANUFACTURER 
The fence system shall conform to specify Montage Plus standard picket space Welded and 
Rackable (ATF – All Terrain Flexibility) Ornamental Steel, for standard picket space, specify 
Majestic design,flush bottom rail treatment, 3-Rail with Double Rings) style manufactured by 
Ameristar Fence Products, Inc., in Tulsa, Oklahoma.  Please contact Nick Gardner for additional 
information at 888.333.3422. 
2.02 MATERIAL 
A. Steel material for fence panels and posts shall conform to the requirements of ASTM 
A653/A653M, with a minimum yield strength of 45,000 psi (310 MPa) and a minimum zinc 
(hot-dip galvanized) coating weight of 0.60 oz/ft2 (184 g/m2), Coating Designation G-60.
B. Material for pickets shall be 3/4” square x 18 Ga. tubing.  The rails shall be steel channel, 1.5” 
x 1.4375” x 14 Ga.  Picket holes in the rail shall be spaced specify 4.675” o.c. for standard picket 
space.  Fence posts and gate posts shall meet the minimum size requirements of Table 1. 
2.03 FABRICATION 
A. Pickets, rails and posts shall be pre-cut to specified lengths. Rails shall be pre-punched to 

accept pickets. 
B. Pickets shall be inserted into the pre-punched holes in the rails and shall be aligned to 
standard spacing using a specially calibrated alignment fixture. The aligned pickets and rails 
shall be joined at each picket-to-rail intersection by Ameristar’s proprietary fusion welding 
process, thus completing the rigid panel assembly (Note:  The process produces a virtually 
seamless, spatter-free good-neighbor appearance, equally attractive from either side of the 
panel).
C. The manufactured panels and posts shall be subjected to an inline electrode position coating 
(E-Coat) process consisting of a multi-stage pretreatment/wash (with zinc phosphate), followed 
by a duplex application of an epoxy primer and an acrylic topcoat.  The minimum cumulative 
coating thickness of epoxy and acrylic shall be 2 mils (0.058 mm).  The color shall be Black.  
The coated panels and posts shall be capable of meeting the performance requirements for each 
quality characteristic shown in Table 2 (Note:  The requirements in Table 2 meet or exceed the 
coating performance criteria of ASTM F2408). 
D. The manufactured fence system shall be capable of meeting the vertical load, horizontal load, 
and infill performance requirements for Industrial weight fences under ASTM F2408. 
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E. Gates shall be fabricated using fusion welded ornamental panel material and 1-3/4” sq. x 
14ga. gate ends.  All rail and upright intersections shall be joined by welding.  All picket and rail 
intersections shall also be joined by welding. 

PART 3 - EXECUTION 
3.01 PREPARATION 
All new installation shall be laid out by the contractor in accordance with the construction plans. 
3.02 INSTALLATION 
Fence post shall be spaced according to Table 3, plus or minus ¼”.  For installations that must be 
raked to follow sloping grades, the post spacing dimension must be measured along the grade.  
Fence panels shall be attached to posts with brackets supplied by the manufacturer.  Posts shall be 
set in concrete footers having a minimum depth of 36” (Note:  In some cases, local restrictions of 
freezing weather conditions may require a greater depth).  The “Earthwork” and “Concrete” 
sections of this specification shall govern material requirements for the concrete footer.  Posts 
setting by other methods such as plated posts or grouted core-drilled footers are permissible only if 
shown by engineering analysis to be sufficient in strength for the intended application.
3.03 FENCE INSTALLATION MAINTENANCE 
When cutting/drilling rails or posts adhere to the following steps to seal the exposed steel 
surfaces; 1) Remove all metal shavings from cut area.  2) Apply zinc-rich primer to thoroughly 
cover cut edge and/or drilled hole; let dry.  3) Apply 2 coats of custom finish paint matching 
fence color.  Failure to seal exposed surfaces per steps 1-3 above will negate warranty.  
Ameristar spray cans or paint pens shall be used to prime and finish exposed surfaces; it is 
recommended that paint pens be used to prevent overspray.  Use of non-Ameristar parts or 
components will negate the manufactures’ warranty. 
3.04 GATE INSTALLATION 
Gate posts shall be spaced according to the manufacturers’ gate drawings, dependent on standard 
out-to-out gate leaf dimensions and gate hardware selected.  Type and quantity of gate hinges shall 
be based on the application; weight, height, and number of gate cycles.  The manufacturers’ gate 
drawings shall identify the necessary gate hardware required for the application.  Gate hardware 
shall be provided by the manufacture of the gate and shall be installed per manufacturer’s 
recommendations. 
3.05 CLEANING 
The contractor shall clean the jobsite of excess materials; post-hole excavations shall be scattered 
uniformly away from posts. 

Table 1 – Minimum Sizes for Montage Plus Posts 
Fence Posts Panel Height
2-1/2” x 16 Ga. Up to & Including 6’ Height

Gate Leaf Gate Height
Up to & Including 4’ Over 4’ Up to & Including 6’ 

Up to 4’ 2-1/2” x 14 Ga. 3” x 12 Ga.
4’1” to 6’ 3” x 12 Ga. 3” x 12 Ga.
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6’1” to 8’ 3” x 12 Ga. 4” x 12 Ga.

Table 2 – Coating Performance Requirements 
Quality
Characteristics 

ASTM Test Method Performance Requirements 
Adhesion D3359 – Method B Adhesion (Retention of Coating) over 90% of 

test area (Tape and knife test). 
Corrosion 
Resistance 

B117, D714 & D1654 Corrosion Resistance over 1,500 hours (Scribed 
per D1654; failure mode is accumulation of 1/8” 
coating loss from scribe or medium #8 blisters).

Impact Resistance D2794 Impact Resistance over 60 inch lb. (Forward 
impact using 0.625” ball). 

Weathering 
Resistance 

D822 D2244, D523 (60˚
Method) 

Weathering Resistance over 1,000 hours (Failure 
mode is 60% loss of gloss or color variance of 
more than 3 delta-E color units). 

Table 3 – Montage Plus – Post Spacing By Bracket Type
Span For CLASSIC, GENESIS, MAJESTIC, & WARRIOR 

8’ Nominal (91.95” Rail)
Post Size 2-1/2” 2-1/2” 2-1/2” 3” 2-1/2” 3”
Bracket 
Type 

Montage Plus 
Universal
(BB112) 

Montage Plus 
Line Blvd. 
(BB114)

Montage Plus 
Flat Mount 
(BB111)

Montage Plus 
Swivel 

(BB113)*
Post
Settings
± 1/4” O.C. 

95” 95” 95” 95-1/2” *95” *95-1/2” 
*Note:  When using BB113 swivel brackets on either or both ends of a panel installation, care must be taken 
to ensure the spacing between post and adjoining pickets meets applicable codes.  This will require trimming 
one or both ends of the panel. 
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END OF SECTION 
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SECTION 32 31 33 
GATE OPERATORS 

PART 1.    GENERAL 
1.1 SECTION INCLUDES A. Slide gate operators. 
1.2 RELATED REQUIREMENTS 

A. Section 02820 (32 31 00) – Fences and Gates. 
B. Section 03300 (03 30 00) – Cast-in-Place Concrete:  Concrete pads. 
C. Section 11150 (11 12 00) – Parking Control Equipment. 
D. Division 16 (26) – Electrical. 

1.3 REFERENCE STANDARDS  
A. UL 325 – Standard for Door, Drapery, Gate, Louver, and Window Operators and Systems. 
B. UL 991 – Standard for Tests for Safety-Related Controls Employing Solid-State Devices. 

1.4 SUBMITTALS  
A. Comply with Section 01 33 00  Submittal Procedures. 
B. Product Data:  Submit manufacturer’s product data, including installation instructions. 
C. Manufacturer’s Certification:  Submit manufacturer’s certification that materials comply with 
specified requirements and are suitable for intended application. 
D. Operation Data: 1. Submit manufacturer’s operation manual; including the following: 
a. Operation instructions. 
b. Troubleshooting guide. 
c. Parts list. 
d. Electrical wiring diagrams. 
2. Provide detailed information required for Owner to properly operate and maintain gate operators. 
E. Warranty Documentation:  Submit manufacturer’s standard warranty. 

1.5 QUALITY ASSURANCE 
A. Manufacturer’s Qualifications:  Manufacturer regularly engaged, for past 10 years, in 

manufacture of gate operators of similar type to that specified. 
B. Installer's Qualifications: 

1. Installer regularly engaged, for past 3 years, in installation of gate operators of similar type to that specified. 
2. Employ persons trained for installation of gate operators. 
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1.6 DELIVERY, STORAGE, AND HANDLING 
A. Delivery and Acceptance Requirements:  Deliver materials to site in manufacturer’s original, 
unopened containers and packaging, with labels clearly identifying product name and manufacturer. 
B. Storage and Handling Requirements: 

1. Store and handle materials in accordance with manufacturer’s instructions. 2. Keep materials in manufacturer’s original, unopened containers and packaging until 
installation. 

3. Store materials in clean, dry area indoors. 
4. Protect materials during storage, handling, and installation to prevent damage. 

PART 2.   PRODUCTS  
2.1  MANUFACTURER 

Viking Access Systems, 631 Wald, Irvine, California 92618.  Toll Free (800) 908-0884.  Fax (949) 753-1640.  Website www.vikingaccess.com.  E-mail sales@vikingaccess.com.
2.3 SLIDE GATE OPERATORS 

A. Slide Gate Operators: Model “H-10” 
1. UL Listed and ETL listed in compliance to UL325 and UL991 2. UL 325, Class I, II, III, and IV vehicular gate operator. 
3. Operation:  24 VDC with 1 HP motor. 
4. Maximum Gate Size: 

a. 75-Foot Gate:  2,200 lbs. 
5. Maximum Operating Speed: 12 in/sec. 
6. Motor: DC brush motor 7. Operating temperature: Minus 20 degrees F to160 degrees F. 
8. Maximum Duty Cycle: 100 percent; continuous cycle. 
9. Chassis:  Galvanized G90, zinc plated and powder coated.  
10. Chassis: Post Mount ready 

a. Max 3” O.D. pipe diameter compatible. 11. Power: 
a. Main Power Source: 120 VAC, single phase 

1. Built-in power selector switch 
b. Consumption Current: 4 A at 120 VAC  
c. EMI Filter and lightning Protection: For AC line up to 10 kA. 

   d. Alternative Power Sources: i. [24VAC, 40 VA plug-in transformer.] 
e. Built-in Battery:  7 Amp-hr, 12 VDC x 2. 
f. Built-in Battery-Backup Operation:  100 full cycles (2200 lbs.). 
g. Toroidal Transformer:  Up to 360 VA of power. 
h. Unit uses main power source, battery is only needed in case of power failure. 

12. Built-in Removable Power Supply 
a. Toroidal Transformer. 
b. Accessible power switch. 
c. Accessible fuse holder. 
d. Accessible AC receptacle; up to 3 Amps. 
e. Incoming power LED indicator. 
f. Outgoing power LED indicator. 
g. Surge protection in good status LED indicator. 
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h. Slide-out design for accessible service. 
i. EMI filter board. 
j. Surge protection up to 10kA 

13. Built-in and pre-wired Loop Rack for up to 3 plug-in loop detectors 
14. Accessible battery switch/breaker 
15. Accessible motor switch/breaker  
16. Built-in heater allowing operation down to minus 20 degrees F. 
17. Control Board Enclosure:  ABS Plastic V-0 rating according to UL94 
18. Logic Board: “VFlex” 

a. Redundancy design. 
b. Intelligent Obstruction Sensor: 

i. Multiple algorithms supervising obstructions. 
c. Built-in lightning strike protection up to 20 kV and 10 kA. 

i. Multiple stage protection. 
d. Built-in overcurrent and short circuit protected. 

i. Multiple stage protection. 
e. Regulated power supply for external accessories up to 1 A. 
f. Built-in battery charger. 
g. Soft start/stop gate control. 
h. Self-adaptive and self-learn algorithms for travel control. 
i. Self-adaptive and self-learn algorithms for limit of travel accuracy. 
j. Self-adaptive and self-learn algorithms for torque control. 
k. Speed control algorithm to ensure constant speed of travel independent of power 

fluctuations. 
l. Thermostatic control of the built-in heater. 
m. Lock Mode feature detects unauthorized movement of the gate and maintains the 

limit position. 
n. Anti-tailgating feature preventing vehicular tailgating. 
o. Multiple ports of connection for plug-and-play devices 
p. Pluggable accessory connectors. 
q. Fail-Safe or Fail-Secure selections. 
r. Master/Slave synchronization in tandem operation between 2 gates. 
s. Magnetic lock control; 250 VAC/10 A contact. 
t. LED indicators for external accessories and power status. 
u. Hold-Open timer adjustable from 0 to 60 seconds. 
v. Speed Control adjustable from –25 % up to +50 % of the nominal speed 
w. Auto-Open feature in case of power outage. 
x. Last-Open feature in case the batteries are low during power outage. 
y. Pre-operation warning feature; 3 seconds warning before gate starts moving.                   
z. P/N VA-KONNECT-MS Viking Konnect Master/Slave Kit:  

i. Plug-and-play device. 
ii. Full duplex communication. 

iii. Self-monitor data communication watch-dog-timer. 
iv. Secure connection between master and slave modules; single channel 

communication. 
v. Robust wireless Master/Slave communication for up to 100 feet. 

vi. Adaptive frequency hopping using spread spectrum. 
aa. P/N VA- KONNECT-D Viking Konnect Diagnostic Tool: 

i. Plug-and-play device. 
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ii. Full duplex communication. 
iii. Self-monitor data communication watch-dog-timer. 
iv. Secure connectivity. 
v. Robust wireless communication. 

vi. Adaptive frequency hopping using spread spectrum. 
vii. Apple, Android and Windows smart devices compatible. 

viii. PC and laptop computers via Bluetooth compatible. 
ix. Set and adjust operator parameters. 
x. Remote diagnostic information 

xi. Displays the control board's LED status indicators. 
bb. P/N VA-MONITOR Viking Monitor Module: 

i. Plug and play device. 
ii. Off-site communication using a PC computer via internet and cellular 

network. 
iii. Provides a virtual overview of the gate operators' control board. 
iv. Real-time display of the control board's settings. 
v. Real-time display of the control board's LED status indicators. 

vi. Real-time display of the control board's LCD Display. 
vii. Real-time display of the operator's voltage supply and current draw. 

viii. Real-time display of the inputs as they are received from the access control 
and safety devices.  

ix. Historical data capture. 
x. Capable of monitoring multiple gate operators. 

19. Cover: 
a. UV-stabilized polyethylene. 
b. In compliance with UL746C. 

2.5 ACCESSORIES 
 A. Loop Rack: Loop rack is standard with gate operators H-10.       1.  Interfaces with up to 3 plug-in loop detectors. 

2. Eliminates extra wiring or normal size loop detectors. 
3. Uses 2 connectors for complete installation with 3 loop detectors.    B. Custom pipe stands. 

PART 3.   EXECUTION 
3.1 EXAMINATION 

    A. Examine areas and gates to receive gate operators. 
    B. Notify Architect of conditions that would adversely affect installation or subsequent use. 
    C. Do not begin installation until unacceptable conditions are corrected. 

3.2 PREPARATION 
A. Verify gates are installed as specified in Section 32 31 33 and as indicated on the Drawings. 

    B. Verify gates are properly installed and move freely in both directions. 

Bid 12139-983City of Fort Lauderdale

5/10/2018 5:38 AM p. 967

CAM 18-0815 
Exhibit 3 

Page 467 of 500



City of Fort Lauderdale  Section 32 31 33 – 5 of 5 
Fire Station # 8

    C. Verify gates are plumb, level, square, and without sag or damage. 
3.3 INSTALLATION 

  A. Install gate operators in accordance with manufacturer’s instructions at locations indicated on 
the Drawings. 
B. Install gate operators plumb, level, square, and secure on concrete pads. 
C. Concrete for Pads:  As indicated on drawings 32 31 33 

3.4  ADJUSTING 
    A. Adjust gate operators for proper operation in accordance with manufacturer’s instructions. 
    B. Adjust gate operators to operate smoothly and to open and close gates properly. 

3.5  DEMONSTRATION 
    A. Demonstrate for Owner: 

   1. Gate operators function properly. 
   2. Proper operation of gate operators. 

3.6 PROTECTION 
A. Protect installed gate operators to ensure that, except for normal weathering, gate operators will be without 

damage or deterioration at time of Substantial Completion. 

END OF SECTION 
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SECTION 32 40 00 ASPHALTIC CONCRETE PAVING - GENERAL
PART I. GENERAL 
1.01 RELATED DOCUMENTS
A. All applicable provisions of the bidding and Contract Requirements, and Division 1 - General 

Requirements shall govern the work under this section. 
1.02 WORK INCLUDED
A. This section of the specifications covers the control and general conduct of asphalt paving 

construction for roads, parking, walks and court areas. 
B. All work within the right-of-way shall be constructed using materials and methods in accordance with the 

drawings, City of Ft. Lauderdale and Florida Department of Transportation Standard Specifications for 
Road and Bridge Construction. 

C. Provide all labor, materials, necessary equipment and services to complete the Asphaltic Concrete Paving 
work, as indicated on the drawings, as specified herein or both, except as for items specifically indicated as "NIC ITEMS". 

D. Including, but not necessarily limited to the following: 
1. Preparation of subgrade. 2. Installation and compaction of base course. 
3. Spreading of asphalt surface course. 

1.03 RELATED WORK
A. Section 31 00 00 – Earthwork 
B. Section 32 50 00 - Portland Cement Concrete Paving 
1.04 TRAFFIC CONTROL
A. The CONTRACTOR shall provide and maintain access to and from all properties along the line of CONTRACTOR’S work. The CONTRACTOR shall also provide temporary bypasses and maintain them 

in a safe and usable condition whenever the public cannot do detouring of traffic to parallel routes without hardship or excessive increases in travel. 
1.05 SPECIAL SUBGRADE CONDITIONS
A.         When special subgrade conditions are encountered for which these "Asphaltic Concrete Paving 

Specifications" are not applicable, portions of these specifications shall be deleted or revised to provide a properly finished paved surface. A requested revision or deletion of the specifications shall be accompanied 
with reports and laboratory tests on existing field conditions.  Any change from these "Asphaltic Concrete 
Paving Specifications" shall be approved by the ENGINEER and shall be in effect only for a specified area 
or paving project. 

1.06 QUALITY ASSURANCE
A. D.O.T. Standard Specifications. 

1. Work and materials shall conform to all applicable requirements of Florida Department of 
Transportation "Standard Specifications for Road and Bridge Construction – Latest Edition" 
(referred to herein as D.O.T.). 

B. American Society for Testing and Materials. 
1. ASTM  3515-80 "Standard Specification for  Hot-Mixed, Job  Laid,  Bituminous Paving mixtures." 
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1.07 SUBMITTALS
A. Provide copies of materials, notarized certificates of compliance signed by material producer and 

CONTRACTOR, certifying that each material itemcomplies with, or exceeds, specified requirements. 
1.08 JOB CONDITIONS
A. Apply prime and tack coats when ambient temperature is above 50 degrees, and when temperature has not 

been below 35 degrees for 12 hours immediately prior to application. Do not apply when base is wet or contains an excess of moisture. 
B. Construct asphalt concrete surface course only when atmospheric temperature is above 40 degrees, and when 

base is dry. Base course may be placed when air temperature is above 30 degrees, and rising. 
1.09 LOCATIONS, LAYOUT AND GRADES
A. Locate and layout paved areas and right-of-ways with reference to benchmarks, property lines or 

buildings according to the drawings and as accepted by the ENGINEER. 
B. Determine locations of paved edges and right-of-way line from surveyor's permanent reference monuments and information on the drawings. 
C. Where permanent reference monuments are not available, obtain proper line locations from 

authorities having jurisdiction. 
D. Establish and maintain required lines and elevations. 
PART II. PRODUCTS
2.01 FILL
A. All fill shall be clean rock and sand (maximum rock size = 1 inch). 
B. Fill shall be compacted thoroughly as per Section 31 00 00 - Earthwork. 
2.02 LIMEROCK
A. Limerock shall be obtained from pits for which all overburden has been removed previous to blasting and 

shall show no tendency to air slake and must undergo the following chemical requirements. 
Percent

1. Carbonates of Calcium Min.   70.0   (Miami Limerock) and Magnesium. 
95.0   (Ocala Limerock) 

2. Oxides of Iron and Max. 2.0 
Aluminum 

3. Organic Matter Max. 0.5 
4. Any constituents of other than those listed above shall be silica or inert material. 
5. The material shall be crushed to such size that not less than 97% shall pass a 3-1/2" sieve and it 

shall be graded uniformly down to dust. All fine material shall consist entirely of dust of fracture. 
6. Limerock from on-site may be used if the material meets the requirements of this section of the 

specifications. 
B. All limerock shall comply with requirements set forth under D.O.T. Section 911. 
C. Equipment: The equipment for constructing the rock base shall be in first class working condition and shall 

include: 
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1. Three wheel roller weighing not less than ten tons. 
2. Self-propelled blade grader weighing not less than three tons. The wheelbase shall be not less than fifteen feet and blade length not less than ten feet. 
3. Scarifiers shall have teeth space not to exceed 4-1/2 inches. 

a. Provision for furnishing water at the construction site by tank or hose at a rate not less 
than 50 gallons per minute. 

2.03 PRIME COAT
A. Prime coat shall be Grade RC-70, cut-back asphalt, D.O.T. Section 916-2. 
B. Prime coat shall have full compatibility with surface treatment asphalt. 
C. The  bituminous  material  shall  conform  to  the  requirements  of  the  Florida  Department  of 

Transportation Standard Specifications for Road and Bridge Construction, Section 300-2. D.
 The sand for cover shall be clean dry sand. 
2.04 TACK COAT
A. The bituminous material to be used for the tack coat shall conform to the requirements of the Florida Department of Transportation Standard Specifications for Road and Bridge Construction, Section 

300-2. 
2.05 ASPHALT
A. The asphaltic concrete surface course shall be in accordance with the City of Ft. Lauderdale, Florida Department of Transportation Standard Specifications for Type S-1 and Type S-3 Asphaltic Concrete 

Surface Course. 
B. Pavement within public road right-of-way, which has been disturbed by this construction, shall be replaced with the same type and thickness to match the existing pavement section. 
C. General composition of mixtures: 

1.         The aggregate in the asphaltic concrete shall be crushed stone and manufactured sand screening 
of natural sand or combination of both when necessary to meet requirements of composition of
mix. All aggregate shall have a Los Angeles abrasion loss of less than 40%. 

2. The mineral aggregate shall be so graded, and the prescribed constituents, prepared as hereinafter set out, shall be combined in such proportions as to produce a mixture conforming to the 
following general composition limits by weight: 

                                                                                                                       S-1                          S-3 
                    Passing Percent     Passing Percent 

Constituent  Sieve              by Weight            by Weight 
Course Aggregate 3/4" 100                    100 

1/2" 80-100                  100
3/8" 75-93                   88-100No. 4 47-75                  60-90

Total Course Aggregate                     No. 10               31-53             40-70 
Fine Aggregate No. 40 19-35                  20-45 

No. 80 7-21                    10-30
Filler No. 200             2-6               2-6 
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                                                                                                                       Percent
Constituent                            by Weight
Total Fine Aggregate 
and Filler             No. 10 100 100 
Total Mineral Aggregate                                 100 100 
Total Mix 100 100 
Total Mineral Aggregate 91-95 
Asphalt Cement 5-9* 
(Bitumen) Total Mix 100 

*For highly absorptive aggregates the upper limit may be raised. 
2.06 SEAL COATING
A. Homogeneous mixture of emulsified coal tar pitch, asbestos, sand and other inert fillers. It shall be easily 

remixed if settlement occurs in storage (except in the case of freezing). It shall be capable of application and 
complete coverage by rubber squeegee, brush, or approved mechanical method, to the surface of bituminous pavements at the spreading rate of point two (.2) to point three (.3) gallons per square yard in two (2) coats. 

B. Approved product: "TARFEX" manufactured by Bitucote Products Co. or approved equal. 
PART III. EXECUTION

3.01 BARRICADES
A. Provide substantial temporary barricades around all areas of operation and maintain until work under this section is completed and approved. 
B. Install temporary traffic markers, signals, and signs as per the City of Ft. Lauderdale Highway Construction and Engineering Services Division Standard Specification to: 

1. Eliminate potentially hazardous conditions. 
2. Maintain adequate traffic patterns free of conflict with work under this Contract. 

3.02 PREPARATION OF SUBGRADE 
A. This work consists of bringing the bottom of excavations and top of embankments of the roadway between the outer limits of the shoulders or base course to a surface conforming to the grades, lines, and cross sections 

shown on the plans. The subgrade shall be of uniform density ready to receive the rock base of the paving course. 
B. All soft and yielding material and other portions of the subgrade which will not compact readily shall be 

removed and replaced with suitable material and the entire subgrade brought to line and grade to provide a 
foundation of uniform compaction and supporting power. 

C. Stumps, roots, and other deleterious organic matter encountered in the preparation of the subgrade shall be 
removed. 

D. Where fills are required on areas covered or partly covered by existing paving, the entire area of such existing 
paving shall be scarified to a depth of at least six inches, and the scarified material spread evenly over the 
area to be filled to a width not less than that of the proposed paving. 

E. Material for fills shall consist of sand or other suitable material approved by the ENGINEER free from stumps, 
roots, brushes, and other deleterious organic matter. 
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F. Where fill is more than one foot (1') in depth, the backfill material above the ground water table shall be 
compacted on one (8") depth lifts. Each individual layer of fill under the rock base shall have a density as specified in Section 31 00 00, Paragraph 3.14.I. unless shown otherwise on the plans. Each individual layer of fill under the shoulder area shall have a density as specified in Section 31 00 
00, Paragraph 3.14.I., unless shown otherwise on the plans. 

G. The bottom of all excavated areas and the top of all fills where rock base is to be constructed shall be 
thoroughly compacted by rolling. Water shall be used to insure thorough compaction. The stability of the top 12-inch thickness of the subgrade immediately under the base, for the full base width plus six (6) inches on each side, shall be at least LBR 40 as determined by AASHTO T-180. 

H. Bring subgrade, which has been properly filled and shaped to a firm unyielding surface, by rolling an entire 
area with an approved vibratory power roller weighing a minimum of 10 tons. 
1. Thoroughly compact area inaccessible to the roller with approved hand tamper. 
2. Apply water sufficiently to compact the subgrade where the subgrade is of a dry, sandy nature 

and cannot be rolled. 
I. The subgrade shall be maintained free from ruts, depressions or other irregularities until rock base material 

is spread. 
J. For all roads and streets other than state highways, the stabilized subgrade shall have a minimum 

Limerock Bearing Ratio (LBR) of 40, unless otherwise noted on the plans. 
K. Where the bearing value of the existing subgrade is adequate without addition of stabilizing material, the subgrade shall be scarified and disked, harrowed, bladed or tilled for removal of boulders, roots, etc. to assure 

uniformity and thorough mixing of material to the full width and depth of required stabilization. The 
compacted subgrade shall conform to the lines, grades and cross-section shown on the plans. 

L. Test subgrade for crown and elevation after preparation and immediately before base of paving course 
is laid. 
1. Remove or add material and compact to bring to a correct elevation and uniform bearing if the subgrade is found not to be at the specified elevation at all points. 
2. Adjust the MAS rims, catch basin frames and valve boxes where necessary to match 

proposed finish grade. 
3.03 CONSTRUCTION OF BASE COURSE
A. This work consists of construction of lime rock base course for the asphaltic concrete wearing surface. 

The base course shall be constructed on the prepared subgrade with eight (8) inch thick limerock bases constructed in two four inch lifts as shown on the drawings. Twelve (12) inch thick limerock bases shall be 
constructed in two six-inch lifts. The limerock base shall be a minimum LBR of 100 and shall extend six (6) inches beyond the edge of the asphaltic concrete on each side. 

B. Spreading Rock:  The rock shall be transported to the points where it is to be used over rock previously 
placed, and dumped on the end of the preceding spread. It shall then be spread uniformly with hand tools, or 
mechanical equipment. In no case shall rock be dumped directly on the subgrade. No hauling shall be done 
over the subgrade. 

C. Compacting Rock 
1. Following spreading, the rock shall be rolled with a three-wheel roller weighing not less than ten tons, 

water being added as required, until the entire depth of base is compacted into a dense unyielding mass. 
2. No greater area of rock base shall be placed during any one day than that which can be rolled 

and compacted on the same day. 
D. Finishing Base 

1. After watering and rolling, the entire surface shall be thoroughly scarified to a depth not less than four inches (4") and shaped to exact crown and cross section, re-watered and again thoroughly 
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rolled.   Rolling shall continue until the entire depth of base is bonded and compacted into a dense, unyielding mass, true to grade and cross section. 
a. Any irregularities, which may develop in the surface during such finishing, shall be 

corrected by the removal or addition of rock as the case may be. b. If at any time the subgrade material becomes churned up and mixed with the base rock, 
the CONTRACTOR shall dig out and remove the mixture, reshape and compact the subgrade and replace the materials removed with clean rock which shall be watered and 
rolled until satisfactorily compacted. c. Where cracks or checks appear in the base either before or after priming, which in the 
opinion of the ENGINEER would impair the structural efficiency of the base course, the CONTRACTOR shall remove such cracks or checks by re-scarifying, reshaping, watering, rolling and adding rock where necessary. 

d. During final compacting operations, if grading of any areas is necessary to obtain the true 
grade and cross section, the compacting operations for such areas shall be completed prior to making the density tests on the finished base. 

E. Inferior Rock: If in the opinion of the ENGINEER at any time during the progress of the work, rock of inferior 
quality is being delivered to the construction site, a laboratory analysis of the rock shall be made. Should the results of such tests indicate that the rock does not conform to specifications, the CONTRACTOR shall, 
at CONTRACTOR’s own expense, remove such inferior material from the area indicated and deliver and 
spread satisfactory rock on said area. 

F. Testing Surface: The finished surface of the rock base shall be true to the required cross section. 
Any irregularities in the grade greater than 1/4", as determined by placing a ten-foot straight edge parallel 
with the centerline, shall be corrected by scarifying to a depth of three inches (3"), removing or adding rock 
as may be required and again watering, rolling, and compacting the scarified area. In testing the surface for irregularities, the measurements under the straight edge shall not be taken in small holes caused by individual 
pieces of rock having been pulled out by the road grader. 

G. Thickness Determination: Thickness of the base shall be measured by intervals as required by the 
ENGINEER.  Measurements  shall  be  taken  at  various  points  on  the  cross  section.  The 
measurements shall be taken in holes through the base of not less than three inches (3") in diameter. Where 
the base is more than 1/2" less than the required compacted thickness, the CONTRACTOR shall correct 
such areas by scarifying and adding rock. The affected areas shall then be watered, rolled and brought to a satisfactory state of completion, and of required thickness and cross section.

H.    Density: Density determinations shall be made by the CONTRACTOR or at intervals required by the
ENGINEER.  An average required density shall be as specified in Section 31 00 00, Paragraph 
3.14.I.  No section of base shall be accepted when more than 10% of tests fall below 98% of maximum density and in no case shall a density of less than 96% of maximum be accepted. 

I. Testing:  The CONTRACTOR shall coordinate with ENGINEER for all testing.  One test shall be made 
in accordance with AASHTO, T-180 for each class of material in the subgrade and base. 1.        In place density tests in accordance with AASHTO T-147 shall be made in the locations shown 

on the plans. Two copies of the test reports will be sent directly to the ENGINEER for evaluation. 2. Any material, which fails to meet these specifications, shall be removed, replaced, and retested, all at the CONTRACTOR's expense. 
3. Tests shall be taken at least every 1,000 square yards and taken at locations and lifts as directed 

by the ENGINEER. 
3.04 PRIME COAT FOR BASE COURSE
A. Cleaning the prepared base: 

1. Before any bituminous material is applied, all loose material:  dust, dirt, caked clay and foreign 
matter which might prevent proper bond with the existing surface shall be moved to the shoulders, to the full width of the treatment, by means of revolving brooms or approved mechanical sweepers 
and by mechanical blowers, of approved types, supplemented by hand sweeping.  Dust and other 
loose materials not removed by mechanical means shall be removed with hand brooms. 
Particular care shall be taken to clean the outer edges of the strip to be treated in order to insure 
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that the prime coat will adhere. Sweeping and blowing shall be continued until all the loose dust and dirt is removed from the surfaces. 
2. Application of bituminous material shall be made during the same day surface has been swept 

and as soon as practical thereafter. 
B. Application for prime coat: 

1. The bituminous material shall be applied to the clean dry surface of the rock base at such 
temperature as will insure uniform distribution.  The amount applied will be at the rate of 
approximately 0.10 to 0.20 gallons per square yard of base area. The application shall be made by means of self-propelled pressure distributor operating under a pressure not less than 20 pounds 
per square inch. Application of bituminous material shall be made on only one-half of the width 
of base at one time. 

2. The primed base shall then be covered with a uniform layer of clean sand, and kept thoroughly and uniformly covered by additional sand or sweeping until it shows no signs of picking 
up under traffic. For a period of one week after priming, the CONTRACTOR shall again broom 
any area where insufficient cover sand or excess of bituminous material causes "bleeding" and, if necessary, spread additional sand on such area. 

C. Prime coat finish: After prime has cured or sat and been sanded, the shoulder shall be shaped to conform 
to all grade lines and cross sections and the entire area shall be rolled and compacted with a rubber tired roller 
or a power roller before asphalt surface is laid on the finished base. 

3.05 BITUMINOUS TACK COAT
A.         Before applying any bituminous material, all loose material:  dust, dirt and foreign material, which might 

prevent proper bond with the existing surface, shall be removed for the full width of the application. 
B. Application for tack coat: 

1. The surface to receive the tack coat shall be clean and dry. The tack coat shall be clean and dry. The 
tack coat shall be applied with a pressure distributor except that on small jobs, if approved by the ENGINEER, the application may be made by other approved mechanical methods or by hand 
methods. The pressure distributor shall operate at a pressure not less than 20 pounds per square 
inch and at a consistency such that it can be properly pumped and sprayed uniformly over the 
surface. 

2. The bituminous material shall be applied in a thin uniform layer. The rate of application shall be 
between 0.02 and 0.10 gallon per square yard. The tack coat shall be applied sufficiently in advance of the laying of the wearing surface to permit drying, but shall not be applied so far in advance that 
it might lose adhesiveness as a result of being covered with dust or other foreign material.  The tack 
coat surface shall be kept free from traffic until the wearing surface is laid. 

3.06 ASPHALTIC CONCRETE WEARING SURFACE COURSE
A. Cleaning and preparing base: 

1. Prior to the laying of the asphaltic concrete, the base of pavement to be covered shall be cleaned of all loose deleterious material by the use of power brooms or blowers. A tack coat shall be applied on all pavements. The tack coat shall not be applied so far in advance of laying operations as to 
allow shifting and sand or weather conditions to nullify its effectiveness. 2. After the surface has been thoroughly cleaned, all holes shall be filled with asphaltic concrete, 
if necessary, and thoroughly compacted to conform to the existing surface and to form a smooth surface. 

B. Placing asphaltic concrete: The asphaltic concrete surface course shall be applied after the tack coat after a reasonable permitted time for drying but not to an extent that the tack coat is allowed to lose its adhesiveness. 
1. Machine spreading: Upon arrival the mixture shall be dumped into the approved mechanical 

spreader and immediately spread and struck off to the full width required and to the appropriate 
loose depth for each successive course that when the work is completed the required weight of 
the mixture per square yard or the specified thickness will be secured. An excessive amount of 
mixture shall be carried ahead of the screen at all times. Hand raking shall be done behind the machine as required. 
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2. Hand spreading:   In limited areas, where, on account of irregularities or unavoidable 
obstacles, the use of mechanical spreading and finishing equipment is impractical, the mixture may be spread by hand, when so authorized by the ENGINEER. 

3. The mixture shall be laid only when the surface to be covered is dry and only when weather 
conditions are suitable. 4. All structures which will be in actual contact with asphaltic mixture, including the face or 
surface of curbs or gutters and the vertical faces of existing pavements, shall be painted with a uniform coating of asphalt material to provide a closely bonded, watertight joint. 

5. Where necessary, due to the traffic requirements, the mixture shall be laid in strips in such manner 
as to provide for the passage of traffic. 6. Any mixtures caught in transit by a sudden rain may be laid at the CONTRACTOR's risk. In no case 
shall the mixture be laid while rain is falling or when there is water on the surface to be covered. 

7. The depth of the layer being spread shall be gauged as directed, and where the thickness fails to 
average the specified thickness, immediate steps shall be taken to correct the depth. 

8. Before any rolling is started, the course surface shall be checked, any inequalities adjusted, and all 
drippings, fat sand accumulations from the screed and fat spots from anysource shall be removed and replaced with satisfactory material. 

9. Straight-edging and back patching shall be done after initial completion has been obtained and 
while the material is still hot.  Any irregularity greater than 1/4" either longitudinally or traversely 
shall be corrected at this time. 10. No skin patching shall be done. When a depression is to be corrected while the mixture is hot, the 
surface shall be well scarified before the addition of fresh mixture. If irregularities occur and are not corrected while the mixture is still hot, the irregularities shall be cut out the full depth of the layer 
and replaced with fresh mixture. 

C. Compacting mixture: After the spreading, the mixture shall be rolled when it has set sufficiently or come to the proper condition to be rolled, and when the rolling does not cause undue displacement or shoving. 
1. The motion of the roller shall at all times be slow enough to avoid displacement and shall at once be 

corrected by the use of rakes and fresh mixture where required. The rolling shall include all 
transverse, longitudinal, and diagonal rolling, as may be necessary to obtain the maximum density. 

2. The seal rolling with tandem steel rollers weighing from five to eight tons shall follow as close behind 
the spreader as is possible without picking up, or displacing or blistering the material. 3. Rolling with the self-propelled pneumatic-tired rollers shall follow as soon as possible and as close 
behind the seal rolling as the heat of the mixture will permit. The rolling shall be done while 
pavement temperature is between 175o and 240oF, and to such an extent that the self- propelled 
traffic roller shall cover every area of the surface with at least ten passes. Final rolling with tandem 
steel rollers shall be done after the rolling with self-propelled pneumatic tired rollers is completed. 
This final rolling shall be done before the pavement temperature is lower than 175oF., and shall be continued until all roller marks or tire marks are eliminated. 

4. Self-propelled pneumatic rollers shall be used for the rolling of patching and leveling courses. 
At the option of the CONTRACTOR, a steel-wheeled roller may be used to supplement the self-
propelled pneumatic-tired rollers but not more than one steel-wheeled roller may be used in 
conjunction with the necessary number of self-propelled pneumatic-tired rollers. After final 
completion, the finished pavement shall at no point have a density less than 95% of the laboratory compacted density. 

5. Rolling with the self-propelled pneumatic-tired roller shall proceed at a speed from six to twelve 
miles per hour and the rate of rolling shall not exceed 3,000 square yards per hour per roller. A 
sufficient number of self-propelled pneumatic-tired rollers shall be used so that the rolling of the 
surface for the required number of 10 passes within this maximum rolling rate shall not delay any 
other phase of the placing operation and not result in excessive cooling of the mixture before the rolling is complete.  In the event that the rolling is not properly maintained to schedule as 
outlined above, the laying operation shall be discontinued until the rolling operations are 
sufficiently caught up. 

6. In all places inaccessible to a roller, such as adjacent to curbs, headers, gutters, bridges, MAS’S, 
etc., the required compaction shall be secured with tamps. Depressions, which may develop before 
the completion of the rolling, shall be remedied by loosening the mixture laid and adding new material to bring such depressions to a true surface. 
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7. Should any depressions remain after final compaction has been obtained, the mixture shall be 
removed sufficiently and new material added to form a true and even surface. All high spots, high joints and honeycombs shall be adjusted as directed by the ENGINEER. 

8. The mixture, after compaction, shall be of the thickness shown on the plans.   After 
compactions, at no place on the surface shall an excess of asphalt be shown and any area showing 
such excess or other defect, shall be cut out and replaced with fresh mixture and immediately compacted to conform with the surrounding area. Any mixture which becomes loose or broken, 
mixed with dirt in the wearing course shall be removed and replaced with fresh mixture which 
shall be immediately compacted to conform with surrounding areas. 9. Gasoline or oil from rollers shall not be allowed to deposit on the pavement and any 
pavement damaged by such deposits shall be removed and replaced as directed by the ENGINEER. 

10. Any mixture remaining unbonded after rolling shall be removed and replaced. 
D. Protection of pavement: After the completion of the pavement, no vehicular traffic of any kind shall be permitted on the pavement until it has set sufficiently as approved by the ENGINEER. 
3.07 ABUTTING EXISTING PAVING
A. Meet elevation of existing paving and structures, facilities and utilities where applicable by sawcutting and removing no less than two (2) feet from abuttment. Milling of asphalt for a width of two (2) feet is an 

alternative if approved by engineer. Do not cover access covers, MAS tops, water meters or other similar devices. 
3.08 PAVEMENT EDGES
A. Make edges of paved area conform to details and sections as shown on drawings. 
3.09 SEAL COATING
A. Preparation of surface: Pavement to be sealed must be sound and free of loose dust, dirt, stones, or other 

foreign matter: 
1. Repair any breaks or holes. 
2. Scrape off accumulations of oil or fuel drippings and scrub with detergent and water. Remove all traces of detergent.
3. Soft or damaged spots must be repaired. 
4. Flush entire area with clean water. 
5. Pavement should be damp (no puddles or excess water) when seal coating is applied. 

B. MIXING: Stir seal coating to a uniform consistency, use no solvents for thinning. Dilute seal coating with ten (10) percent to twenty (20) percent clean water, stirring to uniform consistency. 
C. Application: 

1. Seal coat may be applied to dampened surface with a rubber squeegee, soft bristled push broom, 
or approved mechanized equipment. 2. Seal coating may be poured directly onto pavement in a ribbon or window.  Squeegee is placed 
on pavement at a slight angle to edge line of pavement and pulled in a window along pavement in parallel lines, always working excess material toward bottom edge of squeegee. 

3. Seal coating should be applied in two (2) thin coats.  After first coat is completely dry to touch, 
a second coat may be applied at right angles to the first.  Rate of application will depend on 
porosity of surface. 4. Allow to cure for twenty-four (24) hours before opening to traffic. 

5. Do not apply seal coating when temperature is below fifty (50) degrees Fahrenheit, or falling, before 
sealer is dry, or rain appears imminent or forecast. 

6. Apply in strict accord with manufacturers published instructions. 
3.10 FIELD QUALITY CONTROL
A. Test in place asphalt concrete course for compliance with requirements for thickness and surface smoothness.  Repair or remove and replace unacceptable paving as directed by OWNER's Representative 

and ENGINEER. 
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1. In-place compacted thickness will not be acceptable if exceeding following allowable variation from required thickness: 
a. Base Course: Not greater than 1/2" of specified thickness.
b. Surface Course: Not greater than 1/4" of specified thickness.

2. Test finished surface of each asphalt concrete course for smoothness, using 10' straight edge applied parallel with, and at right angles to centerline of paved area. Surfaces will not be acceptable 
if exceeding the following tolerances for smoothness. 
a. Base Course Surface: 1/4".
b. Wearing Course Surface: 1/8".

B. Check surface area at intervals as directed by the ENGINEER. 
C. Finish grade shall be within +0.01 feet of the grades indicated on the plans or + 0.05 feet as long as no 

ponding of water is observed after final paving. 
3.11 CLEAN UP
A. Remove all debris and excess material immediately from project site. 
B. Take down all barricades and temporary traffic markers, signals and signs only after all work included in this section is finished and inspected, and only after so directed by the ENGINEER. 
C. Leave project area clean, orderly and free of any hazardous conditions. 
3.12 CONSTRUCTION OF SWALES
A. This work consists of regrading existing swales and construction of new swales adequate for conveying storm water along the right-of-way to catch basins. The swale shall be shaped according to the cross section 

shown on the plan. In areas adjacent to existing roadways all swales shall be regraded to meet the City of 
Ft. Lauderdale standards, unless otherwise noted. 

B. Requirements: All soft and yielding material and other portions of the swale which will not compact readily shall be removed and replaced with suitable material and the entire swale area brought to the proper grade. 
Stumps, roots, and other deleterious organic matter encountered during the shaping for the swale shall be removed. 

C. The bottom of all excavated areas and the top of all fills of swale areas shall be thoroughly compacted by rolling.  Water shall be used as necessary to insure thorough compaction.  The stability 
of the top 12" thickness of swale area shall be at least LBR 40 as determined by ASSHTO T- 180.  Sufficient stabilizing material shall be added to swale area soil as required to provide the 
specified stability. 

D. The CONTRACTOR shall place sod over existing areas damaged by construction. The sod shall match the existing sod type in the affected areas. 
3.13 MEASUREMENT AND PAYMENTA. Measurement and payment will be based on the actual quantities installed.

END OF SECTION 
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SECTION 32 50 00 PORTLAND CEMENT CONCRETE PAVING
PART I. GENERAL 

1.01 RELATED DOCUMENTS
A. All applicable provisions of the Bidding and Contract Documents. 
1.02 WORK INCLUDED
A. Provide all labor, materials, necessary equipment and services to complete the Portland Cement Concrete Paving work, as indicated on the drawings, as specified herein or both, except as for items specifically 

indicated as "NIC ITEMS". 
B. Including, but not necessarily limited to the following: 

1. Fill, subgrade, and limerock base. 
2. Concrete formwork. 3. Concrete reinforcement. 
4. Expansion and contraction joints. 
5. Concrete paving. 

1.03 RELATED WORK
A. Section 31 00 00 - Earthwork 
B. Section 32 40 00 - Asphaltic Concrete Paving - General 
1.04 QUALITY ASSURANCE
A. Requirements of Regulatory Agencies:  Perform work in accordance with local building and other 

applicable codes. 
B. Applicator Qualifications: Minimum of five years’ experience on 5 comparable concrete projects.   

  C. Inspection and Testing: Performed in accordance with Section 01410 unless otherwise specified. 
1. Test cylinders - as per ASTM C-39. 

a. Minimum of three (3) concrete test cylinders shall be taken for every 75 or less cubic yards 
of concrete placed. b. Minimum of one (1) additional test cylinder shall be taken during any cold weather 
concreting, and be cured on job site under same conditions as the concrete it represents. 

2. Slump test - as per ASTM C-143: a. Minimum of one (1) slump test shall be taken for each set of test cylinders taken. 
3. Standard Test Methods for Splitting Tensile Strength of Cylindrical Specimens as per ASTM C496 

a. Minimum of three (3) test cylinders shall be taken for each set of test cylinders taken for 
Compressive Strength Testing (i.e., ASTM C39). 

b. Testing shall be performed by a FDOT Certified Lab. 
4. Air-Entrainment Field Testing as per ASTM C233: a. Minimum of one (1) test shall be taken for each set of test cylinders taken. 
5. At a minimum, Concrete Quality Assurance shall be in conformance with the Florida Department 

of Transportation “Standard Specifications for Road and Bridge Construction”, latest edition 
(2015) and City of Ft. Lauderdale requirements. 

6. ALL TESTING SHALL BE PAID BY THE CONTRACTOR.  Any failed test(s) or additional 
testing warranted by the City of Engineer shall be conducted by the Contractor at his/her own cost. 

1.05 SUBMITTALS 
A. Test Reports: Reports of concrete compression, yield, air content, and slump tests.    

  B. Certificates: 
1. Manufacturer's certification that materials meet specification requirements. 
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2. Material content per cubic yard of each class of concrete furnished.  a. Dry weights of cement. 
 b. Saturated surface-dried weights of fine and coarse aggregate. 

c. Quantities, type and name of admixtures. 
d. Weight of water. 
e. Air entrainment / air content represented as a percentage. 3. Ready-mix delivery tickets, ASTM C-94.  

4. FDOT Certification for testing laboratory. 
5. FDOT Certification for concrete vendor. 

C. Shop Drawings: 
1. Show sizes and dimensions for fabrication and placing of reinforcing steel and bar supports. 
2. Indicate bar schedules, stirrup spacing, and diagrams of bend bars. 
3. Detail items of form systems affecting appearance of Architectural concrete surfaces such as joints, 

tie holes liners, patterns and textures. Show items in relation to entire form system. 4. Contractor shall provide proposed jointing plan for ENGINEER approval prior to construction 
of concrete pavement. 

5. Provide concrete mix design. 
6. Provide backer rod product details. 
7. Provide sealant product details. 

D. Quality Assurance / Quality Control plan. 
1.06 DELIVERY, STORAGE AND HANDLING
A. Deliver reinforcement to project site in bundles marked with metal tags indicating bar size and length. 
B. Handle and store materials to prevent contamination. 
C. Concrete transit time shall be in strict compliance with the Florida Department of Transportation 

“Standard Specifications for Road and Bridge Construction”, latest edition, Section 346 entitled Portland Cement Concrete and shall follow Section 346-7 Mixing and Delivering Concrete and meet the 
requirements within Section 346-7.2.1, Table 6 as show below: 

TABLE 6 
Maximum Allowable Time 

Non-Agitator Trucks Agitator Trucks 
45 minutes 60 minutes 
75 minutes* 90 minutes* 
*When a water-reducing and retarding admixture (Type D, Type G or Type II) is used 

1.07 JOB CONDITIONS
A. Allowable concrete temperatures: 

1. Hot weather: Maximum 90 degrees F as per ASTM C-94.  
   B. Do not place concrete during rain, unless protection is provided. 
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PART II. PRODUCTS
2.01 FILL
A. As specified in Section 32 40 00 - Asphaltic Concrete Paving - general. 
2.02 SUBGRADE
A. As specified in Section 32 40 00 - Asphaltic Concrete Paving – general. 
2.03 LIMEROCK BASE
A. As specified in Section 32 40 00 - Asphaltic Concrete Paving - general. 
2.04 READY-MIXED CONCRETE
A. Cement: ASTM C-150, normal Type 1.  
B. Admixtures: Certified by manufacturer to contain no more than 0.1% water-soluble chloride ions by mass 

of cement and to be compatible with other admixtures, as follows: 
1. Air entraining: ASTM C-260. 
2. Water-Reducing Admixture: ASTM C-494, Type A. 
3. Water-Reducing and High-Range Admixture: ASTM C-494, Type F. 4. Water-Reducing and Accelerating Admixture: ASTM C-494, Type E. 
5. Water-Reducing and Retarding Admixture: ASTM C-494, Type D. 
6. Fly ash and pozzolans: ASTM C-618. 

C. Coarse aggregate:  Not less than 50% clean, hard, crushed stone conforming to requirements of 
Table 2, size number 467 ASTM C-33. 

D. Slump Range: 2-4 inches - tested according to ASTM designation C143 (AASHTO T119). 
E. Air content: 5% + 1%. 
F. Mix proportioning: 

1. 28 day compressive strength of cured laboratory samples 4,000 psi. 
2. 28 day flexural strength of cured laboratory samples 450 psi. 
2. Minimum cement content 5-sacks/cubic yard. 

G. Curing Material: Liquid membrane, ASTM C-309, Type 1. 
H. Mixes: 

1. ASTM C-94. 
2. Mix concrete only in quantities for immediate use. 
3. Do not retemper or use set concrete. 

   I. Water/Ready Mix Concrete: ASTM C-94 
   J. Calcium Chloride: The use of calcium chloride or admixtures containing more than 0.5% chloride ions is 

prohibited. 
2.05 REINFORCEMENT
A. Reinforcing Steel Bars: 60 psi yield strength; deformed billet steel bars; ASTM A-615, plain finish.  
B. Welded Steel Wire Fabric: Plain type, ASTM A-185, hot dip galvanized, plain finish. 
C. Tie Wire: FS QQ-W-461-G, annealed steel, black, 16-gage minimum. 
D. Bar Supports: Conform to "Bar Support Specifications," CRSI Manual of Standard Practice. DO NOT 

USE MASONRY BRICK DUE TO HEAVY WHEEL LOADING. 
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2.06 FORMWORK AND ACCESSORIES
A. Formwork:  Matched, tight fitting and adequately stiffened to support weight of concrete without deflection detrimental to tolerances and appearance of concrete, conform with ACU 347, Chapter 3, Material 

and Form Work. 
B. Lumber: 

1. Softwood framing lumber: Kiln dried, PS-20. 2. Boards less than 1-1/2 inch thick and 2 inches wide, used for basic forms and form liners: Kiln 
dried. 3. Grade  marked  by  grading  rules  agency  approved  by  American  Lumber  Standards 
Committee. 

4. Light framing or studs for board or plywood forms, 2 inches to 4 inches width and thickness, 
construction standard grade. 

5. Boards for basic forms, construction standard grade. 
6. Board surface: Smooth.  

   C. Plywood: 
1. Exterior type softwood plywood, PS 1-66. 2. Each panel stamped or branded indicating veneer grades, species, type and identification. 
3. Wood faced plywood for Architectural concrete surfaces.  
 a. Panel veneer grades: B-C. 

b. Mill-oiled sides and mill-sealed edges of panels. 
   D. Ties:    1. Material: Steel    2. Type: Snap ties    3. Depth of breakback: 1inch    4. Maximum diameter: 1/4 inch 

 E. Form coatings: 
1. Non-staining type. 
2. Agent: Pine oil derivative. 

2.07 EXPANSION AND CONTRACTION JOINTS
A. Minimum 3/4-inch thick asphaltic impregnated fiberboard as per ASTM D-1751. 
2.08 JOINTS, FILLERS AND SEALANTSA. Joint-sealant backer rod materials: ASTM D5249, non-staining, compatible with joint substrates, sealants, primers, and other joint fillers; and approved for applications indicated by joint sealer manufacturer based on field experience and laboratory testing. 

B. Joint-sealant: non-priming, pourable self-leveling silicone sealant for concrete and asphalt. 
1. Cold-applied joint sealant ASTM D 5893, self-leveling silicone sealant. DOW Corning “888, or 

approved equal”. 
2.09 CONCRETE MIXES AND MIXING 
A. Prepare design mixes, proportioned according to ACI 211.1R-91 and ACI 304, with the following 

properties: 
 1. Compressive strength (28 days): 4,000 (or greater) psi; tensile strength (28 days) 450 (or greater) 
psi. 

B. Coloring agent: when requested, add coloring agent mix according to manufacturer’s written 
instructions. 

C. Ready-mix concrete: comply with requirements and with ASTM C 94 and ASTM C 1116. 
D. Concrete shall be batched, supplied and installed by a FDOT Certified Concrete Plant. 
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2.10 OTHER
A. Water: Clean and potable. 
PART III. EXECUTION
3.01 BARRICADES
A. Provide substantial temporary barricades around all areas of operation and maintain until work under this section is completed and approved. 
B. Install temporary traffic, markers, signals, and signs as per F.D.O.T. Standard Specifications to: 

1. Eliminate potentially hazardous conditions. 2. Maintain adequate traffic patterns free of conflict with work under this Contract. 
3.02 PREPARATION OF SUBGRADE
A. Ensure rough grading has brought subgrade to required elevations. 
B. Fill soft spots and hollows with additional fill. 
C. Level and compact subgrade, to receive limerock base for concrete walks, curbs and gutters, to a density 

as specified in Section 31 00 00, Paragraph 3.14.I. 
3.03 FORMWORK
A. CONTRACTOR is responsible for the design, construction, removal and complete safety of formwork and 

shoring. 
B. Form construction shall be provided to shape, lines dimensions of members shown: substantial, tight enough to prevent leakage, and properly braced or tied to maintain position and size, form sides and bottoms of 

members unless specifically excepted. 
C. Fill voids of plywood joints with sealant and tool smooth. 
D. Form vertical surfaces to full depth and securely position to required lines and levels. Ensure form ties are not placed so as to pass through concrete. 
E. Arrange and assemble formwork to permit easy dismantling and stripping, and to prevent damage to 

concrete during formwork removal. 
F. Set, brace and secure edge forms, bulkheads, and intermediate screed guides for pavement to required 

lines, grades, and elevations.  
G. Maintain sufficient quantity of forms to allow continuance of work so that forms remain in place a 

minimum of 24 hours after concrete placement. 
H. Forms shall be cleaned and casted with form release agent thoroughly after each use and before concrete is placed. 
I. Flexible or curved forms shall be used on curves.  Forms shall be of full depth of the concrete and of a 

strength when staked, sufficient to resist the presence of the concrete and the loads resulting from the 
finish operations without springing, setting or losing their shape.  

3.04 REINFORCING
A. Reinforce concrete curbs and gutters.  Allow for minimum 1-1/2-inch concrete cover. 
B. Do not extend reinforcing through expansion and contraction of joints.  Provide dowelled joints through 

expansion and contraction joints, with one end of dowels fitted with capping sleeve to allow free movement. 
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3.05 FORMING EXPANSION AND CONTRACTION JOINTS
A. Place expansion and contraction joints as indicated on drawings.  Where possible, make joints of curbs 

coincide with joints in paving slabs. When sidewalks abut building, provide continuous joint filled. 
B. Fill joints with filler of required profiles set perpendicular to longitudinal axis of walks, curbs and gutters. Recess 1/2 inch below finished concrete surface. 
C. All joints shall be clean sawed joints using powered saws equipped with shatterproof abrasive or 

diamond-rimmed blades.  Cut joints into hardened concrete within 24 hours of placing concrete and as 
soon as the surface will not be torn, abraded or otherwise damaged by the cutting action. 

3.06 INSPECTION
A. Assure that excavation and formwork are completed, and excess water is removed. 
B. Check that reinforcement is secured in place. 
C. Verify that expansion joint material, anchors, and other embedded items are secured in position. 
3.07 PREPARATION FOR PLACEMENT
A. Notify the ENGINEER and other inspectors at least 72 hours prior to inspection. Form board survey shall 

take place during the ENGINEER inspection. 
B. Equipment forms, and reinforcing shall be clean and wet down, reinforcing firmly secured in place, runways set up and not resting on or displacing reinforcing. 
3.08 PLACING CONCRETEA. Comply with recommendations in ACI 304R for measuring, mixing, transporting, and placing concrete.  Place concrete in a continuous operation within planned joints or sections. 1. Moisten subbase to provide a uniform dampened condition at time concrete is placed. 2. Consolidate concrete by mechanical vibrating equipment supplemented by hand-spading, rodding, or tamping according to recommendations in ACI 309R. 3. Screed and initial-float concrete surfaces with darby or full bloat before excess moisture or bleed water appears on the surface. 4. Protect concrete from cold or hot weather during mixing, placing, and curing.  
B. Place concrete, screed and wood float surfaces to a smooth and uniform finish, free of open texturing and exposed aggregate. 
C. Avoid working mortar to surface. 
D. Round all edges, including edges of expansion and contraction joints, with 1/2 inch of radius edging tool. 
E. Where concrete curbs are adjacent to pavement slabs, make concrete curbs and gutters integral with slabs. Make expansion and contraction joints of curbs coincide with slab joints. 
F. Ensure finished surfaces do not vary from true lines, levels or grade by more than 1/8 inch in 10 feet when 

measured with straightedge. 
G. Apply curing compound on finished surfaces immediately after finishing. Apply in accordance with manufacturer's recommendations. 
3.09 FINISHED AND CURING A. All exterior concrete shall receive a broom finish. 
B. Begin curing after finishing concrete, but not before free water has disappeared from concrete surface. Cure concrete by one or a combination of the following methods: 
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1. Moisture cure concrete by water, continuous fog spray, continuously wet absorptive cover, or by moisture-retaining cover curing.  Keep surfaces continuously moist for not less than 7 days. 2. Curing compound: apply uniformly in continuous operation by power spray or roller according to manufacturer’s written instructions. Recoat areas subjected to heavy rainfall within three hours after initial application. Maintain continuity of coating and repair damage during curing period. 
C. All exterior surfaces shall receive one coat of exterior sealer. 
3.09 PROTECTION OF COMPLETED WORK
A. During curing period, protect concrete from damaging mechanical disturbances, water flow, loading, shock, 

and vibration. 
B. Remove and replace concrete pavement that is broken, damaged or defective, or does not meet the requirements in this Section. 
C. Prevent traffic from pavement for at least 14 days after placement. 
D. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material. Sweep concrete pavement not more than 2 days before date scheduled for substantial completion inspections. 
3.10 CLEAN UP
A. Remove all debris and excess material immediately from project site. 
B. Take down all barricades and temporary traffic markers, signals and signs only after all work included in this 

section is finished and inspected, and only after so directed by OWNER's Representative. 
C. Leave project area neat, orderly and free of any hazardous conditions. 
3.11 MEASUREMENT AND PAYMENT  A.   Measurement and payment will be based on the actual quantities installed.

END OF SECTION 
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SECTION 32 60 00 PAVEMENT MARKINGS AND CAR STOPS
PART I. GENERAL 

1.01  RELATED DOCUMENTS
A. All applicable provisions of the bidding and Contract Documents. 
1.02  WORK INCLUDED
A. The work covered by this section shall include the furnishing of all labor, equipment and materials necessary to construct and install all pavement marking, striping and car stops in accordance with the plans and 

these specifications. 
1.03  RELATED WORK
A. Section 32 40 00 - Asphaltic Concrete Paving - General 
B. Section 32 50 00 - Portland Cement Concrete Paving 
1.04  QUALITY ASSURANCE
A. Perform all work in accordance with the requirements of local agencies. 
1.05   SUBMITTALS
A. Submit copies of product and material information and data.. 

PART II. PRODUCTS
2.01  Chlorinated rubber-alkyd type, as per Fed Spec. No. TT-P-115, Type III, or shall be Code T-1, conforming to Section 971-12.2 of the Florida Department of Transportation Standard Specifications. 

1. Paint shall be factory mixed, quick drying and non-bleeding type. 
2. Color shall be as per D.O.T. requirements. 
3. Striping, arrows, lane markers and stop bars shall be provided with paint containing reflective 

additive. 
2.02  Thermoplastic paint shall conform to the applicable Technical Specifications (Section 711) of the 

Florida Department of Transportation and Broward County Standards 
2.03  Traffic paint shall conform to the applicable Technical Specifications (Section 710) of the Florida 

Department of Transportation and Broward County Standards 
2.04  Car stops shall be of the size and dimensions shown on the plans. Concrete for car stops shall have a 

minimum compressive strength of 2,500 psi. 
2.05  Reflectors shall be in accordance with Broward County Minimum Standards.  
PART III. EXECUTION 
3.01  TRAFFIC AND LANE MARKINGS 
A. Sweep dust and loose material from the sealed surface. 
B. Apply paint striping as indicated on the drawings, with suitable mechanical equipment to produce uniform straight edges. 

1. Apply in  not  less  than (2)  two  coats  as  per  manufacturer's recommended rates  of 
applications. 

C. Protect pavement markings until completely dry in accordance with manufacturers recommendations. 
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3.02  MEASUREMENT AND PAYMENT     A.    Measurement and payment will be based on the actual quantities installed.
END OF SECTION 
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SECTION 32 70 00 
INTERLOCKING PAVERS 

PART 1.   GENERAL 
1.01  SECTION INCLUDES 

A.  Concrete paver units. 
B.  Bedding and joint sand. 

1.02  REFERENCES
A.  American Society of Testing and Materials (ASTM): 

l.   C 33   - Specification for Concrete Aggregates. 
2.   C 136 - Method for Sieve Analysis for Fine and Coarse Aggregate. 
3. C 140 - Sampling and Testing Concrete Masonry Units. 
4.  C 144 - Standard Specification for Aggregate for Masonry Mortar 
5.  C 936 - Specification for Solid Interlocking Concrete Paving Units. 
6. C 979 - Specification for Pigments for Integrally Colored Concrete. 
7.  D 698 and D 1557 -Test Methods for Moisture Density Relations of Soil and Soil Aggregate 

Mixtures 
8.  D 2940 - Graded Aggregate Material for Bases or Sub bases for Highways or Airports. 

1.03  QUALITYASSURANCE
A. Installation shall be by a contractor and crew with at least five years experience in placing interlocking 

concrete pavers on projects of similar size and scope. 
B.  Contractor shall conform to all local, state/provincial licensing and bonding requirements and shall hold 

a, or have received training according to, the ICPI Contractor Certification program. 
1.04  SUBMITTALS

A.  Concrete paver manufacturer's literature, product data and color chart. 
B.  Five full size samples to indicate color and texture. 
C.  Test results from an independent testing laboratory for compliance of paving unit requirements to ASTM 

C 936 or other applicable requirements. 
D.     Sieve analysis for grading of bedding and joint sand. 

1.05 MOCK-UPSA. Prior to starting the work, a 10 ft. x l0 ft. area shall be installed as described in Article 3.02. 
   
B. This area will be used to determine surcharge of the bedding sand layer, joint sizes, lines, laying 

pattern(s), and the color(s), and texture of the pavers to be used on the project. 
C. This area shall be the standard from which the work will be judged and shall be left undisturbed until the 

work is completed. Whenever possible, it shall be incorporated as part of the work. 
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1.06 STORAGE AND HANDLING A. Protect concrete pavers and accessory materials during shipment, storage, and construction against 
staining and damage. 

B. Cover sands with waterproof covering to prevent exposure to rainfall or removal by wind. Secure the 
covering in place. 

C. Coordinate delivery and paving schedule to minimize interference with normal use of buildings adjacent 
to paving. 

1.07  ENVIRONMENTAL CONDITIONS
A. Do not install sand or pavers during heavy rain or snowfall.     
B. Do not install sand or pavers over frozen base materials. 
    
C. Do not place pavers over frozen sand. 

PART 2  PRODUCTS 
2.01 CONCRETE PAVERS

A. Concrete pavers shall be supplied by a Certified Producer member of the Interlocking Concrete 
Pavement Institute (ICPÐ. The ICPI Supplier shall be: 
Coastal, an Oldcastle Company 
7167 Interpace Road West Palm Beach, FL 33407 
(800) 226-0004 

B. Product name(s)/shape(s), color(s), overall dimensions and thickness shall be as per design drawings. 
  C. Pavers shall be ICPI Certified to meet the following requirements set forth in ASTM C 936, Standard Specification for Interlocking Concrete Paving Units. 

1. Minimum compressive strength of 8,000 psi with no individual unit under      7,200 psi. 
2. Maximum water absorption of 5% without unit greater than 7% when tested in accordance with ASTM C140.    
3.  Freeze-thaw resistance according to CSA A231.2-95. 

2.02  BEDDINGAND JOINT SAND
Note: The type of sand used for bedding is often called concrete sand. Stone sand that passes the following gradation requirements are also acceptable. Limestone screenings and stone dust generally are 
not acceptable and should not be used because they can be unevenly graded and have an excess amount 
of material passing the No. 200 (0.075 mm) sieve. (Uni-Ecostone pavements require EcoGrade Filtration 
Sand conforming to No. 8 No.4 (2mm to 5mm) clean graded stone for the bedding and jointing material. 

A. The bedding sand shall be clean, washed natural or manufactured concrete sand conforming to Table 1. It shall be non-plastic and free from deleterious or foreign matter. Do not use limestone screenings or 
stone dust that do not conform to the grading requirements in Table 1. 
Note: When concrete pavers are subject to vehicular traffic, the sands shall be as hard as practically 
available. If the hardness is questionable for the application (usually heavily trafficked thoroughfare), contact the ICPI for information and specifications on assessing bedding sand durability under heavy 
traffic loads. 
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Table 1 Grading Requirements for Bedding Sand 
ASTM C33 

Sieve Size  Percent Passing 
3/8 in. (9.5 mm)  100  
No.4 (4.75 mm)  95 to 100 No. 8 (2.36 mm)  85 to 100 
No. 16 (1.18 mm)  50 to 85 
No.30 (0.600 mm)  25 to 60 
No. 50 (0.300 mm)  10 to 30 
No. 100 (0.150 mm)  2 to 10 
Note: Bedding sand may be used for joint sand. However, extra effort in sweeping and compacting the 
pavers may be required in order to completely fill the joints. If joint sand other than bedding sand is 
used, the gradations shown in Table 2 are recommended. Joint sand should never be used for bedding 
sand.

  B. The joint sand shall conform to the grading requirements as shown in Table 2 below: 
Table 2 

Grading Requirements for Joint Sand 
ASTM C 144 

 Natural Sand Manufactured Sand 
Sieve Size Percent Passing Percent Passing 
No.4 (4.75mm) 100 100 
No. 8 (2.36 mm) 95 to100 95 to100 
No. l6 (1.18 mm) 70 to 100 70 to 100 No. 30 (0.600 mm) 40 to 75 40 to 100 
No. 50 (0.300 mm) 10 to 35 20 to 40 
No. 100 (0.150 mm) 2 to 15 10 to 15 
No.200 (0.075 mm) 0 0 

2.03  EDGE RESTRAINTS
 Note: See ICPI Tech Spec 3, "Edge Restraints for Interlocking Concrete Pavements," for guidance with 

selecting edge restraints for various applications. 
A. Edge restraints shall be PaveEdge, granite, pre-cast concrete or existing structures. 

PART 3  EXECUTION 
3.01 EXAMINATION

Note: For installation on a compacted aggregate base and soil subgrade, the specifier should be aware that the 
top surface of the pavers may be 1/8 in. to 1/4 in. (3 to 6 mm) above the final elevations after compaction. 
This difference in initial and final elevation is to compensate for minor settling during the initial lock-up period. 

A.  Sub Grade 
 Note: Compaction of the soil subgrade is recommended to at least 95% Standard Proctor Density per ASTM D 698. Higher density, or compaction to ASTM D 1557, may be necessary for areas subject to 

continual vehicular traffic. Stabilization of the subgrade and/or base material may be necessary with 
weak or saturated subgrade soils. The Architect/Engineer should inspect subgrade preparation, 
elevations, and conduct density tests for conformance to specifications. 
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1. Verify that subgrade preparation, compacted density and elevations conform to the specifications. 
2. Verify that geotextiles, if applicable, have been placed according to specifications and drawings. 

B.  Base 
 Note: Local aggregate base materials typical to those used for highway flexible pavements are recommended, or those conforming to ASTM D 2940. (The base may also be asphalt, concrete or 

flowable fill.) Compaction to not less than 95% Proctor Density in accordance with ASTM D 698 is 
recommended for pedestrian areas. Compaction to not less than 98% Modified Proctor Density according 
to ASTM D 1557 is recommended for vehicular areas. The aggregate base should be spread and 
compacted in uniform layer not exceeding 4 in. (150 mm) thickness. The Architect/Engineer should inspect geotextile materials and placement (if applicable), Base preparation, surface tolerances, 
elevations, and conduct density tests for conformance to specifications. See ICPI Tech Spec 2, 
“Construction of Interlocking Concrete Pavements “for further guidance on construction practices. Note: 
Uni-Ecostone pavements require site specific base materials as determined by the structural and 
hydraulic design requirements of the pavement. 
1. Verify that aggregate base materials, thickness, compaction, surface tolerances, and elevations 

conform to specifications. 
2. Recommended base surface tolerance should be +l- 3/8 in. (10 mm) over a l0 ft. (3 m) straight edge. 
3. Verify that base is dry, uniform, even, and ready to support sand, pavers, and imposed loads. 

  Note: Mechanical tampers are recommended for compaction of soil subgrade and aggregate base around 
lamp standards, utility structures, building edges, curbs, tree wells and other protrusions. In areas not 
accessible to roller compaction equipment, compact to specified density with hand operated equipment. 

C. Edge Restraints 
1. Verify location, type, installation and elevations of edge restraints around the perimeter area to be 

paved. 
2. The base shall extend 6" beyond the area to be paved when using Pave Edge or directly to curbing or suitable established structures. 

3.02 INSTALLATION
A.  Setting Bed 

1.   Spread the sand evenly over the base course and screed to a nominal 1 in. (25 mm) thickness, not exceeding 1 ½ in. (40 mm) thickness. The actual thickness shall be determined at the job site based 
on field trials in order to achieve a uniform depth not less than 3/4" and not greater than 1" after 
compaction. 

2. The screeded sand should not be disturbed or pre-compacted. 
3. Do not use the bedding sand to fill depressions in the base surface. 

B. Pavers 
1. Ensure that pavers are free of foreign material before installation. 
2.  Set concrete pavers in accordance with patterns shown on the drawings. Units shall be installed 

straight and true to the required lines. Maintain straight pattern lines. 
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3. Typical joints between the pavers shall be between 1/16 in. and 3/16 in. (2 mm to 5 mm) wide on average. 
Note: Some paver shapes require a larger joint. Consult manufacturer for recommended joint widths. 

4. Cut as necessary to accommodate field conditions and to achieve an accurate and consistent fit to 
pattern as indicated on plans and details. Concrete pavers shall be free from stain, dirt, or dust after cutting. 

5. Install "soldier/sailor" course as shown on the Plans or fill gaps at the edges of the paved area with 
cut pavers or edge units. 

 Note: (Units cut no smaller-than one-third of a whole paver are recommended along edges subject 
to vehicular traffic 

6. Work shall proceed by moving forward on top of the previously installed units. On sloped areas, 
work shall proceed uphill. 

7. Pavers shall be taken from 3 or more pallets at the same time by working vertically through the 
cubes to blend color evenly. 

8. Care shall be taken when transporting material over uncompacted pavement in order to prevent 
damage or pre-compaction. 

  C. Compaction 
1. After a substantial area of pavers has been placed, use low amplitude, high frequency plate vibrator 

to vibrate the pavers into the sand. Use Table 3 below to select size of compaction equipment: 
Table 3 - Minimum Centrifugal Compaction Force 
Paver Thickness Thickness Compaction Force 
 60 mm 3000 lbs (13 kN) 
 80 mm 5000 lbs (22 kN) 

  D. Completion 
1. Sweep dry sand over the pavers. If more than one type of sand is to be used, the initial sweeping 

shall be with the coarse material used for the bedding layer. Subsequent sweeping shall use masonry 
sand conforming to Table 2 and shall continue until the joints are full and the pavers fully seated. 
This will require at least two or three passes with the vibrator. Do not vibrate within 3 ft. of the unrestrained edges of the paving units. 

2. All work to within 3 ft. of the laying face must be left fully compacted with sand-filled joints at the 
end of each day. 

3. Sweep off excess sand when the job is complete. 
4. The final surface elevations shall not deviate more than 3/8 in. under a 10 ft. long straightedge. 
5. The surface elevation of pavers shall be 1/8 in. to 1/4 in. above adjacent drainage inlets, concrete 

collars or channels. 
3.03  QUALITY CONTROL

A.  After removal of excess sand, check final elevations for conformance to the drawings. 
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B.  Remove pavers that are loose, chipped, broken, stained or otherwise damaged, with fresh units and re-set units that do not match adjoining units. Provide new units to match adjoining units and install in same 
manner as original units with same joint treatment to eliminate evidence of replacement. 

C. Clean exposed surfaces with potable water and stiff fiber brushes until all dirt, stains, efflorescence, 
asphalt, and other blemishes are removed. Use cleaner and procedures recommended by paver 
manufacturer. Test small sample areas for acceptance of cleaning procedures. Do not use wire brushes, metal scrapers or acids. Protect adjacent surfaces from damage during cleaning and operations. 

D.  After cleaning, examine work and repair unacceptable conditions and correct as required. 
E.  After installation and cleaning, protect work from damage during subsequent construction activities until work is accepted. 

3.04  SEALING
A. Prior to sealing, pavers shall be thoroughly cleaned and joints completely filled. Contractor shall apply 

four coats of solvent-based sealer (cobble coat or approved equal) allowing a minimum of 48 hours 
between coats.  

END OF SECTION 
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SECTION 32 84 00 
IRRIGATION SYSTEM 

PART 1 GENERAL 
1.1 DESCRIPTION 

A. The system has been designed to conform with the requirements of all applicable codes. 
Should any conflict exist, the requirements of the codes shall prevail. It is the responsibility of the owner/installation contractor to insure the entire system is installed according to all 
applicable laws, rules, regulations and conventions. Irrigation contractor is responsible for 
obtaining all required permits according to federal, state and local laws. 

B. The scope of work is shown on the plans, notes and details. The Irrigation Contractor shall 
be certified as a CERTIFIED IRRIGATION CONTRACTOR by the Irrigation 
Association. The certification shall be current and in good standing. 

1.2 SCOPE OF WORK 
A. The work specified in this section consists of furnishing all components necessary for the 

installation, testing, and delivery of a complete, fully functional automatic landscape 
irrigation system that completely complies with the 100% IRRIGATION PLANS, 
specifications, notes, details and all applicable laws, regulations, codes and ordinances. 
This work shall include, but not be limited to, the providing of all required material (pipe, valves, fittings, controllers, wire, primer, glue, etc.), layout, protection of the public, 
excavation, assembly, installation, back filling, compacting, repair of road surfaces, 
controller and low voltage feeds to valves, cleanup, maintenance, guarantee and as-built 
plans. 

B. All irrigated areas shall provide 100% head-to-head coverage from a fully automatic irrigation system with a rain sensor. The rain sensor shall be installed to prevent activation 
of rain sensor by adjacent heads. All watering procedures shall conform to local codes, as 
well as this project's regional Water Management District restrictions and regulations. 
Zones are prioritized first by public safety and then by hydraulic concerns. This sequencing 
will be a mandatory punch list item. These plans have been designed to satisfy/exceed the 
Florida Building Code (FBC) Appendix F and the Florida Irrigation Society Standards and Specifications for Turf and Landscape Irrigation Systems, fourth edition. 

C. Contractor shall verify the location of all underground utilities 72 hours prior to 
commencement of work.  

D. It is the responsibility of the irrigation contractor to familiarize themselves with all grade 
differences, location of walls, retaining walls, structures and utilities. Do not willfully 
install the sprinkler system as shown on the drawings when it is obvious in the field that unknown obstruction, grade differences or differences in the area dimensions exist that 
might not have been considered in the design. Such obstructions, or differences, should be 
brought to the attention of the owner' authorized representative. In the event this 
notification is not performed, the irrigation contractor shall assume full responsibility for 
any revisions necessary. 

E. Irrigation contractor shall repair or replace all existing site items damaged by their work. 
Irrigation contractor shall coordinate their work with other contractors for the location and 
installation of pipe sleeves and laterals through walls, under roadways and paving, etc. 

F. The contractor shall take immediate steps to repair, replace, or restore all services to any 
utilities which are disrupted due to their operations. All costs involved in disruption of 
service and repairs due to negligence on the part of the contractor shall be the contractor's responsibility. 
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1.3 SUBMITTALS 
A. The contractor must submit for approval, prior to installation, copies of the manufacturer's 

cut sheets/specifications for all components to be used in the irrigation system. 
B. After project completion, and as a condition of final acceptance, the irrigation contractor 

shall provide the owner with a high quality, accurate, and legible set of as-built drawings. 
The as-builts must identify all remote control valves, gate valves, ball valves, splice boxes, controllers, mainline, sleeving, and low voltage wiring. Each of these items is shall located 
using a submeter GPS system. The irrigation contractor must also provide accurate, 
informative, and easy to follow and understand operation and maintenance manuals for all 
components of the irrigation system. 

C. Controller charts - Upon completion of "as-builts", contractor shall prepare controller 
charts at one per controller. Indicate on each chart the area controlled by a remote control valve (using a different color for each zone). This chart shall be reduced to a size that will 
fit inside of the controller door. The reduction shall be hermetically sealed inside two 2ml 
pieces of clear plastic. 

D. Contractor shall furnish extra materials described below that match products installed and 
that are packaged with protective covering for storage and identified with labels describing 
contents. Include tools to service these products. 1. Sprinkler Units: Five of each unit for each type and size installed, but no fewer 

than two units. 
2. Emitter Units: Five of each unit for each type and size installed, but no fewer than 

two units. 
3. Drip Tube Units: Five of each unit for each type and size installed, but no fewer than two units.. 

1.4 FINAL ACCEPTANCE 
A. Final acceptance of the irrigation system will be given after the following documents and 

conditions have been completed and approved. Final payment will not be released until 
these conditions are satisfied. 
1. Final walk-thru and correction of all punch list items. 2. Completion and acceptance of `as-built' drawings. 
3. Acceptance of required controller charts and placement inside of controllers. 
4. Turnover of all required parts and tools as outlined in the project specifications. 

1.5 WARRANTY 
A. Fully warrant the landscape irrigation system for a period of one (1) year after the written 

final acceptance. 
B. During the warranty period, enforce manufacturer's and supplier's warranties. 

Malfunctions, deficiencies, breaks, damages, disrepair or other disorders due to materials, 
workmanship, or installation by the Contractor and his suppliers shall be immediately and 
properly corrected. 

C. Repair damages promptly which are caused by system malfunction. 
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PART 2 PRODUCTS 
2.1 PIPING 

A. Irrigation Mains: Polyvinyl Chloride (PVC) Pressure Pipe, PVC Class 200, SDR 21, 
solvent welded. Size per plan. 

B. Irrigation Laterals: Polyvinyl Chloride (PVC) Pressure Pipe, PVC Class 200, SDR 21, 
solvent welded. Size per plan. 

C. Threaded Pipe: Polyvinyl Chloride (PVC) Schedule 80, for threaded connections, risers 
and swing joints. 

D. Fittings:  
1. Irrigation Mains: PVC, schedule 40, solvent welded socket type, ASTM D2466. 
2. Irrigation Laterals: PVC, schedule 40, solvent welded socket type, ASTM D2466. 
3. Threaded Pipe: PVC, schedule 80, ASTM D2464. 

E. Swing Joints: 
1. Threaded fittings with elastomeric seals that allow 360 degree rotation, and 

designed for minimum 200 psig working pressure, may be used in lieu of standard 
threaded fittings. 

F. Jointing Materials: 
1. Solvent cement, ASTM D2564. 

2.2 SPRAY IRRIGATION 
A. Pop-up Turf Sprays 

1. The sprinkler shall be of the fixed-spray type designed for in-ground installation. 
The sprinkler shall operate within a 20-75 PSI pressure range.  

2. The sprinkler shall have an in-riser pressure regulator that maintains constant 30 PSI outlet pressure to eliminate misting and fogging caused by pressures above 
30 PSI. The sprinkler shall have a high-flow shut-off device built into the riser 
that restricts water loss if the nozzle is removed or damaged, eliminating potential 
erosion or safety issues. The shut-off device shall allow for nozzle and filter 
replacement or maintenance while the system is running. The body of the 
sprinkler shall be injection molded from ABS, a non-corrosive, impact-resistant, UV-resistant, heavy-duty plastic material.  

3. The sprinkler shall have a color-coded riser screen filter, stainless steel or plastic, 
appropriately sized to prevent entry of foreign material to the nozzle. All parts 
shall be removable through the top of the sprinkler case. The sprinkler shall have 
a single-piece riser/body seal, that flushes only upon retraction to clear any debris 
from around the riser, and a stainless-steel spring to ensure positive retraction. The seal shall have no flush during pop-up to allow the maximum number of 
sprinklers per station. The seal shall be a single piece injection molded from 
Alcryn, a synthetic rubber. The sprinkler shall be capable of nozzle alignment via 
a two-piece ratcheting riser.  

4. The sprinkler shall be available in models with a check valve or standard models 
shall be capable of accepting a check valve that will prevent low head drainage with elevation differences up to 10'. A 1/2" NPT plug shall be provided with all 
side inlet models to plug the unused inlet. A degradable flush plug and plunger 
shall be factory-installed to eliminate debris intrusion during installation and line 
flushing. A lavender effluent water cap shall be available, factory pre-installed. 

2.3 DRIP IRRIGATION 
A. Control Zone Kits 
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1. General 
(1) Control zone kit assemblies for drip irrigation zones must include a valve, 

filtration and pressure regulation to meet the flow requirements of the zone. Where necessary a check valve shall also be installed.  
(2) Control zone kits shall be Rain Bird control zone kits as indicated on 

construction drawings. (3) Components shall be sized according to the hydraulic demands of the 
system. 

2. Basket Filter 
(1) Commercial Control Zone Kits for zones with flows from 3.0 to 40.0 GPM 
(2) Control Zone Kit shall be Rain Bird’s Commercial Control Zone Kit with 

Rain Bird’s 1” or 1 ½” PESB valve, Quick Check Basket Filter with 200-mesh screen and 40 psi Pressure Regulator. 
(3) The 1” control zone kit shall have a 1” isolation ball valve. 
(4) The filter shall be a 1” inline Quick Check Basket Filter body constructed 

of heavy-duty, glass-filled, UV resistant polypropylene capable of 
withstanding pressures of not less than 150 psi. The design shall be a basket 
style body with jar-top cap. The cap shall incorporate an indicator that goes from green to red during operation when the filter element needs cleaning. 
The dimensions for the filter shall not exceed the following: Height: 6 1/2”, 
Length: 6 ½”, Width: 3 ½”. The filter element shall be constructed of a 
durable stainless steel mesh attached to a propylene frame and shall be a 
standard 200-mesh. The screen shall be serviceable for cleaning purposes by unscrewing the cap from the body and removing the filter element. 

(5) The control zone kit shall have an inline pressure regulator. The pressure 
regulator shall be constructed of durable, UV resistant non-corrosive 
material able to accommodate an inlet pressure rating of not less than 150 
psi. The pressure regulating device is a normally open device that allows 
full flow with little pressure loss unless the inlet pressure is greater than the preset level. As the inlet pressure increases above the preset level it 
compresses a spring and begins to reduce the flow and downstream 
pressure. The inline pressure regulator shall have a preset outlet pressure of 
approximately 40 psi. 

(6) The control zone kit shall have a 1” or 1 ½” Rain Bird PESB series 
automatic irrigation control valve. The valve pressure rating not to be less than 150 psi. The valve body and bonnet shall be constructed of high-
impact, weather-resistant plastic, stainless steel and other chemical/UV 
resistant materials. The valve shall have a diaphragm constructed of a 
durable Buna-N rubber material reinforced with nylon. 

B. Inline Emitter Tubing 
1. The inline emitter shall be welded to the inner circumference of the polyethylene tubing. The inline emitter shall have dual outlet ports, 180° apart, ensuring only 

one port has contact with the ground when the tubing is installed at grade and 
mulched over. 

2. Rain Bird’s ADI emitter (Advanced Drip Inline) shall pressure compensate by 
lengthening the emitter’s turbulent flow path. The emitter shall be cylindrical in shape and provide surface area for filtration throughout 360° of its outer 
circumference. This increased filtration surface area shall assure that the water 
that enters the inline emitter can always come from the upper half, or cleanest part 
of the flow path in the polyethylene tubing regardless of how the inline tubing 
lays on the ground. 

3. Rain Bird Landscape Dripline tubing shall be brown in color and conform to an outside diameter (O.D.) of 0.630 inches and an inside diameter (I.D.) of 0.540 
inches and wall thickness of 0.045 inches. 

4. Rain Bird Landscape Dripline shall have factory installed, pressure-
compensating, inline emitters installed every [12] or [18] or [24] inches. OR 
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5. Rain Bird Landscape Dripline shall have factory installed, pressure-
compensating, inline emitters with spacing as indicated on drawings. 

6. The flow rate from each installed inline emitter shall be a consistent [0.6] or [0.9] gallons per hour when inlet pressure is between 8.5 and 60 psi. 
7. Operating pressure range: 8.5 to 60 psi. 

C. Landscape Dripline Compression Fittings 1. Rain Bird Landscape Dripline insert fittings shall consist of 3 fittings: coupling, 
tee and elbow. 

2. The insert fittings shall be used with any polyethylene tubing or inline emitter 
tubing with ID of 0.54”, including Rain Bird Landscape Dripline and Distribution 
Tubing.

3. The insert fittings shall be brown and made from acetyl. 4. The operating pressure range for the fittings shall be 0 to 45 psi. 
2.4 GATE VALVE 

A. Size range 1” to 3” with all bronze body, solid wedge, screw-in bonnet and non-rising stem. 
B. Class 125 threaded end connections. 
C. Gate valves shall be Nibco T-113 or equal. 

2.5 REMOTE CONTROL VALVE 
A. The valve shall be a normally closed, electronically-actuated, diaphragm-operated, re-

mote-control valve. 
B. The valve shall be available in a globe configuration with 1-,1-1/2- or 2-inch Female 

National Pipe Thread (FNPT) inlet and outlet. The valve shall be equipped with a flow 
control mechanism with removable handle that will regulate flow from full on to completely off.  

C. The body and bonnet shall be molded of non-corrodible, glass-reinforced nylon, rated to 
220 PSI. The body of the valve shall have brass inserts, with through-holes, which will 
accept the bonnet bolts. The bonnet bolts shall be serviceable with a slotted screwdriver, 
Phillips screwdriver, or a hex wrench, and shall be held captive in the bonnet when the 
bonnet is removed from the valve body. The diaphragm assembly shall be of molded construction, reinforced with nylon fabric and have a thermoplastic elastomer seating 
material. The valve shall be equipped with an internal filter as well as a self-cleaning 
metering rod, so only clean water can enter the solenoid chamber. An optional filter 
cleaning system that cleans a stainless steel filter each time the valve opens and closes shall 
be available. All metal parts internal to the valve shall be manufactured from corrosion-
resistant stainless steel.  

D. The valve shall be available with an optional adjustable pressure regulating device with a 
calibrated dial for setting of the outlet pressure. The regulated downstream pressure shall 
remain constant regardless of variations in upstream pressure. The regulation shall be 
maintained when valve is manually operated with use of internal bleed valve. The regulator 
should be capable of regulating upstream pressures from 35 psi to 220 psi. 

E. The standard solenoid shall be a 24 VAC unit with a 370mA inrush current and 190mA holding current at 60 cycles and a 475 mA inrush current and 230 mA holding current at 
50 cycles. When specified, the unit shall be equipped with a DC latching solenoid for use 
with battery-operated controllers. The solenoid shall be an encapsulated, one-piece unit 
with captive plunger. It shall be equipped with manual internal bleed capability to release 
the upper chamber water to the downstream piping, allowing the valve to open. 
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2.6 VALVE BOX 
A. Valve boxes shall be used as durable, rigid enclosures for valves or other irrigation system 

components requiring subsurface protection for installation and maintenance. 
B. Shall be made of structural foam HPDE resin that is resistant to ultra-violet light, weather, 

moisture and chemical action of soils. 
C. Body and black lid shall be composed of 100% recycled HDPE. 
D. Body shall have 2 large center knock-outs to accommodate up to 3.5” diameter pipe and 

11 knock-outs to accommodate up to 2” diameter pipe. The knock-outs shall be molded 
into the sides that can be readily removed. The knock-outs shall remain an integral part of 
the body unless removed to run pipes or wires through. 

E. Body shall have corrugated sides to provide strength both before and after knock-outs are 
removed. 

F. Body shall have a grooved feature on one end, for inserting a shovel blade or other prying 
tool to provide easy lid removal. 

G. Body shall have a wide flange which anchors box to grade, which minimizes settling. 
H. Lid shall have beveled edges which help prevent damage from lawn equipment. 
I. Body shall have a stepped feature on the bottom that securely interlocks two boxes together 

when mated bottom-to-bottom for use in a deep installation. 
J. There shall be no hole in the valve box lid unless the bolt hole knock-out is removed in 

order to use the locking bolt. 
K. Lids shall be clearly marked with the words “IRRIGATION CONTROL VALVE” molded 

onto the top. Lids shall have a marking area measuring at least 6” by 2” that is suitable for 
branding or other means of identification. 

L. Furnish four (4) 30 inch long valve adjustment keys. 
2.7 CONTROL WIRE 

A. Electrical control and ground wire shall be irrigation control cable. Wiring used for 
connecting the automatic remote control valves to the automatic independent station 
controllers shall be Type "UF", 600 volt, solid copper, single conductor wire with PVC 
insulation and bear UL approval for direct underground burial feeder cable. 

B. Insulation shall be 4/64" thick minimum covering of an approved thermoplastic compound 
for positive waterproof protection of the following sizes: 
1. Control wire form independent station controllers to electric valves shall be AWG 

Size 14/1. 
2. Any major controller wire splices (10-12wires) need to be in junction box. 

C. Verification of wire types and installation procedures shall be checked to conform to local codes. 

2.8 CONTROLLER
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A. The controller shall be of a modular design with a standard 6-station model. There shall be 
6-station modules that enable the controller to be customized from 6 stations up to 30 
stations in the plastic cabinet and up to 42 stations in the metal cabinet and plastic pedestal. The removable station modules shall allow servicing of, and removing of the module(s) 
without removing field wires from the controller. 

B. The controller shall have four independent programs (A, B, C, and D) with 8 start times per program for programs A, B, and C; and 16 start times for program D for a total of up 
to 40 daily start times. Any two programs shall have the capability of running concurrently. 
Watering times shall be available from 1 minute to 12 hours in 1-minute increments per 
station. There shall be a programmable delay between stations available of up to 9 hours. 
The controller shall have 4 weekly schedule options to choose from: 7-day calendar, 31-
day calendar, odd day programming and even day programming. It shall also have a 365-day calendar clock to accommodate true odd-even watering. Operation shall be available 
in automatic, semi-automatic and manual modes. All programming shall be accomplished 
by use of a programming dial and selection buttons with user feedback provided by a 
backlit LCD display. The front panel of the controller shall be removable and capable of 
being programmed when not attached to the controller cabinet. 

C. The controller shall be equipped with a rain sensor on-off switch that allows the user to override a sensor that has suspended watering. The controller shall have a programmable 
rain delay that turns off the controller for a predetermined period of time, from 1 to 180 
days. 

D. The controller shall have a cycle and soak scheduling capability by station that allows a 
cycle to be programmed for up to 60 minutes and a soak period to be programmed for up to 120 minutes. The controller shall have a seasonal adjustment feature with 3 different 
modes that allows station run times to be altered from 0% to 300% by program to 
compensate for weather changes. 

E. Transformer input shall be 120/240 VAC, 50/60Hz. Transformer output shall be 24 VAC, 
1.5A (40VA). All AC power wiring connections shall be made in an internal junction box. 
Maximum output per station shall be 24 VAC, 0.56A. Program backup shall be provided by a non-volatile memory circuit that will hold the program information indefinitely. 

2.9 RAIN SENSOR/CLIMATE SENSOR: 
A. The sensor, connected to a compatible automatic irrigation controller, shall automatically 

adjust run times for controller stations.  
B. The sensor shall include only local evapo-transpiration data, “local data” being defined as 

sensed climatological conditions within the immediate coverage area of the irrigation system, from a sensor dedicated to that purpose. The sensor shall not require broadcast, 
subscription, or other generalized weather data, and shall function as a standalone ET-
based irrigation system when directly connected to a compatible automatic irrigation 
controller. 

C. The Sensor shall be mounted within 200 ft of the irrigation controller. The sensor shall 
include individual sensors for solar radiation, and air temperature, and shall also include a rain sensor. The rain sensor shall be capable of interrupting the power from the irrigation 
controller to the valves when rainfall exceeds a pre-selected amount. All sensors shall be 
integrated into a single array, and shall be housed in an UV and corrosion resistant plastic 
casing.

PART 3 EXECUTION 
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