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SECTION 01100 - SUMMARY 
 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes: 

1. Project information. 
2. Work covered by Contract Documents. 
3. Work by Owner. 
4. Owner-furnished products. 
5. Contractor-Salvaged, Contractor-Installed Products 
6. Access to Work. 
7. Coordination with occupants. 
8. Work restrictions. 
9. Specification and drawing conventions. 

B. Related Section: 

1. Division 1 Section "Temporary Facilities and Controls" for limitations and procedures 
governing temporary use of Owner's facilities. 

1.3 PROJECT INFORMATION 

A. Project Identification:  JNU Terminal Main Entry Renovation. 

1. Project Location:  Juneau International Airport, Juneau, Alaska 99801. 

B. Owner: Juneau International Airport, City and Borough of Juneau. 

1. Owner: Jeannie Johnson, Airport Manager 

2. Owner's Representative:  Catherine Fritz, Airport Architect. 

C. Architect:  Jensen Yorba Lott, Inc., Tony Yorba, Principal in Charge. 

D. Other Owner Consultants:  The Owner has retained additional design professionals who have 
prepared designated portions of the Contract Documents.  They are listed on the cover page of 
the Construction Drawings. 
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1.4 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of the Project is defined by the Contract Documents and consists of the following: 

1. Renovation to the existing main entry of the Juneau International Airport.  Project will be 
constructed under a single prime contract. 

1.5 WORK BY OWNER 

A. General:  Cooperate fully with Owner so Work may be carried out smoothly, without interfering 
with or delaying Work under this Contract or work by Owner.  Coordinate the Work of this 
Contract with work performed by Owner. 

B. Preceding Work:  Owner will perform the following construction operations at Project site prior 
to the start of Work in each phase of this Contract. 

1. Removal of security cameras, loose equipment and furnishings in areas affected by the 
Work.  

C. Concurrent Work:  Owner will perform the following construction operations at Project site 
simultaneously with Work under this Contract. 

1. Installation of camera security systems specific to the areas of each phase. 

2. Installation of furnishings and equipment for temporary Coffee Shop operations. 

1.6 OWNER-FURNISHED PRODUCTS 

A. Owner will furnish products indicated.  The Contractor’s Work includes receiving, unloading, 
handling, protecting, and installing Owner-furnished products. 

1. CMU caps. 

2. Owner will furnish approximately 200 linear ft of temporary fencing for Contractor use.  

1.7 CONTRACTOR-SALVAGED, CONTRACTOR-INSTALLED PRODUCTS 

A. Contractor shall salvage a quantity of the products indicated, offer them to the Owner for 
inspection and approval, storage and/or re-installation where indicated so that the re-installed 
products match existing products indicated to remain.  Only those quantities of products 
required to be re-installed shall be retained.  Remaining removed products not needed for re-
installation or use by the Owner shall be disposed of by the Contractor. 

B. Contractor-Salvaged, Contractor-Installed Products: 

1. Carpet Tiles. 

2. Light Fixtures in Gift Shop and Coffee Shop. 
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3. Casework in Gift Shop and Coffee Shop. 

1.8 ACCESS TO WORK 

A. General:  Contractor shall have limited use of Project site for construction operations as 
indicated on Drawings by the Contract limits and as indicated by requirements of this Section. 

B. Use of Site:  Limit use of Project site to work in areas indicated.  Do not disturb portions of 
Project site beyond areas in which the Work is indicated. 

1. Limits:  Confine construction operations to areas indicated for demolition and/or 
construction.  Limit staging to designated fenced area at north end of terminal. 

2. Driveways, Walkways and Entrances:  Keep driveways and entrances (except main entry) 
serving premises clear and available to Owner, Owner's employees, general public, and 
emergency vehicles at all times.  Do not use these areas for parking or storage of 
materials, except where entrances are schedule for demolition and/or improvements. 

 
a. Schedule deliveries to minimize space and time requirements for storage of 

materials and equipment on-site. 
b. Schedule deliveries to minimize impacts to Owner operations. 

C. Condition of Existing Building:  Maintain portions of existing building affected by construction 
operations in a weathertight condition throughout construction period.  Repair damage caused 
by construction operations. 

1.9 COORDINATION WITH OCCUPANTS 

A. Partial Owner Occupancy:  Owner will occupy the premises during entire construction period, 
with the exception of areas under construction.  Cooperate with Owner during construction 
operations to minimize conflicts and facilitate Owner usage.  Perform the Work so as not to 
interfere with Owner's operations.  Maintain existing exits unless otherwise indicated. 

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used 
facilities.  Do not close or obstruct walkways, corridors, or other occupied or used 
facilities without written permission from Owner and approval of authorities having 
jurisdiction. 

2. Notify the Owner not less than 72 hours in advance of activities that will affect Owner's 
operations. 

3. Work in secure areas of the terminal and airfield shall be accomplished in compliance 
with all Federal, State and airport security regulations and policies. See other provisions 
of Division 1 for description of applicable regulations.  

4. Work in the Airport Operations Area shall be accomplished in compliance with all 
Federal, State and terminal management regulations and policies. See other provisions of 
Division 1 for description of applicable regulations. 

B. Owner will prepare a Certificate of Substantial Completion for the Work to be occupied prior to 
Owner acceptance of the completed Work. 
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1. Obtain a Certificate of Occupancy from authorities having jurisdiction before limited 
Owner occupancy. 

2. Before limited Owner occupancy, mechanical and electrical systems shall be fully 
operational, and required tests and inspections shall be successfully completed. Upon 
acceptance, Owner will operate and maintain mechanical and electrical systems serving 
occupied portions of Work. 

3. Upon acceptance, Owner will assume responsibility for maintenance and custodial 
service for occupied portions of Work. 

1.10 WORK RESTRICTIONS 

A. Work Restrictions, General:  Comply with restrictions on construction operations. 

1. Comply with limitations on use of public streets and other requirements of authorities 
having jurisdiction. 

2. Maintain at least two open lanes for traffic on Shell Simmons Drive at all times. 

B. On-Site Work Hours:  There shall be no limit to work hours on the exterior of the existing 
building.  Limits to work hours in certain portions of the building are identified below. 
Contractor may request alternative work hours, but may proceed only if approved in writing by 
the Owner: 

1. Work that impacts second floor Restaurant: Limit hours of work outside of the temporary 
construction partitions to hours outside of restaurant operations.  

2. Limit hours of installation of temporary partitions to hours of minimum airport 
occupancy, approximately 10 P.M to 6 A.M. 

C. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by Owner or 
others unless permitted under the following conditions, and then only after providing temporary 
utility services according to requirements indicated: 

1. Notify Owner not less than two days in advance of proposed utility interruptions. 
2. Obtain Owner's written permission before proceeding with utility interruptions. 

D. Noise, Vibration, and Odors:  Coordinate operations that may result in high levels of noise and 
vibration, odors, or other disruption to Owner occupancy with Owner. 

1. Notify Owner not less than two days in advance of proposed disruptive operations. 
2. Obtain Owner's written permission before proceeding with disruptive operations. 

E. Nonsmoking Building:  Smoking is not permitted within the building and only in designated 
areas outside of the building. 

F. Employee Identification:  Federal identification (SIDA) tags are required for Contractor 
personnel working on secure side of the building or within the AOA.  See other provisions in 
Division 1 for requirements. 
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1.11 SPECIFICATION AND DRAWING CONVENTIONS 

A. Specification Content:  The Specifications use certain conventions for the style of language and 
the intended meaning of certain terms, words, and phrases when used in particular situations.  
These conventions are as follows: 

1. Imperative mood and streamlined language are generally used in the Specifications.  The 
words "shall," "shall be," or "shall comply with," depending on the context, are implied 
where a colon (:) is used within a sentence or phrase. 

2. Specification requirements are to be performed by Contractor unless specifically stated 
otherwise. 

B. Division 1 General Requirements:  Requirements of Sections in Division 1 apply to the Work of 
all Sections in the Specifications. 

C. Drawing Coordination:  Requirements for materials and products identified on the Drawings are 
described in detail in the Specifications.  The following are used on the Drawings to identify 
materials and products: 

1. Terminology:  Materials and products are identified by the typical generic terms used in 
the individual Specifications Sections. 

2. Abbreviations:  Materials and products are identified by abbreviations published as part 
of the U.S. National CAD Standard and scheduled on Drawings. 

3. Keynoting:  Materials and products are identified by reference keynotes referencing 
Specification Section numbers found in this Project Manual. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01100 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawing and general provisions of the CONTRACT, including the General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Wall access doors and frames. 

B. Related Sections include the following: 

 
1. Division 15 sections for equipment requiring access via access hatches. 
2. Division 16 sections for equipment requiring access via access hatches. 

1.3 SUBMITTALS 

A. Product Data:  For each type of door and frame indicated.  Include construction details relative 
to materials, individual components and profiles, finishes, and fire ratings (if required) for 
access doors and frames. 

B. Shop Drawings:  Show fabrication and installation details of customized doors and frames.  
Include plans, elevations, sections, details, and attachments to other WORK. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain doors and frames through one source from a single manufacturer. 

B. Size Variations:  Obtain ARCHITECT's acceptance of manufacturer's standard-size units, which 
may vary slightly from sizes indicated. 

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. Access Doors: 

a. J. L. Industries, Inc. 
b. Larsen's Manufacturing Company. 
c. Milcor Limited Partnership. 

2.2 MATERIALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Cold-Rolled Steel Sheets:  ASTM A 366/A 366M, Commercial Steel (CS), or 
ASTM A 620/A 620M, Drawing Steel (DS), Type B; stretcher-leveled standard of flatness; with 
minimum thickness indicated representing specified nominal thickness according to 
ASTM A 568/A 568M.  Electrolytic zinc-coated steel sheet, complying with 
ASTM A 591/A 591M, Class C coating, may be substituted at fabricator's option. 

C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B, with 
A60 zinc-iron-alloy (galvannealed) coating or G60 mill-phosphatized zinc coating; stretcher-
leveled standard of flatness; with minimum thickness indicated representing specified thickness 
according to ASTM A 924/A 924M. 

2.3 PAINT 

A. Shop Primers:  Provide primers that comply with Division 9 Section "Painting." 

B. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, 
complying with SSPC-Paint 20. 

2.4 ACCESS DOORS AND FRAMES 

A. Flush Access Doors and Frames with Exposed Trim:  Fabricated from metallic-coated steel 
sheet. 

1. Locations:  Gypsum board wall surfaces. 
2. Door:  Minimum 0.060-inch- thick sheet metal, set flush with exposed face flange of 

frame. 
3. Frame:  Minimum 0.060-inch- thick sheet metal with 1-inch- wide, surface-mounted trim. 
4. Hinges:  Continuous piano hinge. 
5. Latch:  Screwdriver operated cam latch. 

2.5 FABRICATION 

A. General:  Provide access door assemblies manufactured as integral units ready for installation. 

B. Metal Surfaces:  For metal surfaces exposed to view in the completed WORK, provide 
materials with smooth, flat surfaces without blemishes.  Do not use materials with exposed 
pitting, seam marks, roller marks, rolled trade names, or roughness. 
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C. Steel Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  
Furnish attachment devices and fasteners of type required to secure access panels to types of 
supports indicated. 

1. Exposed Flanges:  As indicated. 
2. Provide mounting holes in frames to attach frames to wood framing in drywall 

construction.   

D. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane when 
closed.  Provide locks with three sets of keys at access hatches in public areas. 

2.6 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Finish metal fabrications after assembly. 

2.7 METALLIC-COATED STEEL FINISHES 

A. Galvanizing of Steel Shapes and Plates:  Hot-dip galvanize items indicated to comply with 
applicable standard listed below: 

1. ASTM A 123/A 123M, for galvanizing steel and iron products. 

B. Surface Preparation:  Clean surfaces with nonpetroleum solvent so surfaces are free of oil and 
other contaminants.  For galvanized surfaces, apply, after cleaning, a conversion coating suited 
to the organic coating to be applied over it.  For metallic-coated surfaces, clean welds, 
mechanical connections, and abraded areas, and apply galvanizing repair paint specified below 
to comply with ASTM A 780. 

1. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, 
complying with SSPC-Paint 20. 

C. Factory Priming for Field-Painted Finish:  Apply shop primer immediately after cleaning and 
pretreating. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Advise installers of other work about specific requirements relating to access door and floor 
door installation, including sizes of openings to receive access door and frame, as well as 
locations of supports, inserts, and anchoring devices. 
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3.2 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and frames. 

B. Set frames accurately in position and attach securely to supports with plane of face panels 
aligned with adjacent finish surfaces. 

C. Apply perimeter bead of sealant around perimeter flanges.  

3.3 ADJUSTING AND CLEANING 

A. Adjust doors and hardware after installation for proper operation. 

B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the CONTRACT, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes:  

1. Exterior and interior, sliding, power-operated automatic entrances. 

B. Related Sections: 

1. Division 16 Sections for electrical connections including conduit and wiring for 
automatic entrance operators. 

1.3 DEFINITIONS 

A. AAADM:  American Association of Automatic Door Manufacturers. 

B. Activation Device:  Device that, when actuated, sends an electrical signal to the door operator to 
open the door. 

C. IBC:  International Building Code. 

D. Safety Device:  Device that, to avoid injury, prevents a door from opening or closing. 

E. For automatic door terminology, refer to BHMA A156.10 and BHMA A156.19 for definitions 
of terms. 

1.4 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Automatic entrances shall withstand the effects of gravity and other 
loads as indicated in the drawings and specifications.  . 

B. Thermal Movements:  Allow for thermal movements from ambient and surface temperature 
changes.  Base calculations on surface temperatures of materials due to both solar heat gain and 
nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces. 

C. Operating Temperature Range:  Provide automatic entrances that operate within minus 20 to 
plus 122 deg F. 
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D. Air Infiltration:  Maximum air leakage through fixed glazing and framing areas of 1.25 cfm/sq. 
ft. of fixed entrance system area when tested according to ASTM E 283 at a minimum static-air-
pressure difference of 1.57 lbf/sq. ft.. 

E. Opening-Force Requirements: 

1. Power-Operated Doors:  Not more than 50 lbf required to manually set door in motion if 
power fails, and not more than 15 lbf required to open door to minimum required width. 

2. Breakaway Device for Power-Operated Doors:  Not more than 50 lbf required for a 
breakaway door or panel to open. 

F. Entrapment Force Requirements: 

1. Power-Operated Sliding Doors:  Not more than 30 lbf required to prevent stopped door 
from closing. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes for automatic 
entrances.  Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories. 

B. Shop Drawings:  For automatic entrances.  Include plans, elevations, sections, details, hardware 
mounting heights, and attachments to other work. 

1. Wiring Diagrams:  For power, signal, and control wiring. 
2. Activation and safety devices. 
3. Include hardware schedule and indicate hardware types, functions, quantities, and 

locations. 

C. Samples for Verification:  For each type of exposed finish required, in manufacturer's standard 
sizes. 

D. Qualification Data:  For Installer. 

E. Product Certificates:  For each type of emergency-exit automatic entrance, from manufacturer. 

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for automatic entrances. 

G. Field quality-control reports. 

H. Maintenance Data:  For automatic entrances, safety devices, and control systems to include in 
maintenance manuals. 

I. Warranties:  Sample of special warranties. 
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1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A manufacturer with company certificate issued by AAADM. 

B. Certified Inspector Qualifications:  Certified by AAADM. 

C. Source Limitations for Automatic Entrances:  Obtain automatic entrances from single source 
from single manufacturer. 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

E. Power-Operated Door Standard:  BHMA A156.10. 

F. Emergency-Exit Door Requirements:  Comply with requirements of authorities having 
jurisdiction for automatic entrances serving as a required means of egress. 

G. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to automatic entrances including, but not limited 
to, the following: 

a. Structural load limitations. 
b. Construction schedule.  Verify availability of materials, Installer's personnel, 

equipment, and facilities needed to make progress and avoid delays. 
c. Coordination with electrical, glazing, and other trades. 
d. Required testing, inspecting, and certifying procedures. 

1.7 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual dimensions of openings to receive automatic entrances by 
field measurements before fabrication. 

1.8 COORDINATION 

A. Coordinate sizes and locations of recesses in concrete floors for recessed sliding tracks that 
control automatic entrances.  Concrete, reinforcement, and formwork requirements are specified 
in Division 3. 

B. Templates:  Obtain templates for doors, frames, and other work specified to be factory prepared 
for installing automatic entrances, and distribute to parties involved.  Check Shop Drawings of 
other work to confirm that adequate provisions are made for locating and installing automatic 
entrances to comply with indicated requirements. 

C. Coordinate hardware with doors, frames, and related work to ensure proper size, thickness, 
hand, function, and finish.  Coordinate hardware for automatic entrances with hardware 
required for rest of Project. 

D. Electrical System Roughing-in:  Coordinate layout and installation of automatic entrances with 
connections to power supplies. 
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1.9 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of automatic entrances that fail in materials or workmanship within 
specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 
b. Faulty operation of operators, controls, and hardware. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use. 

2. Warranty Period:  Three years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish 
indicated. 

1. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221. 
2. Sheet and Plate:  ASTM B 209. 

B. Steel Reinforcement:  With manufacturer's standard corrosion-resistant primer complying with 
SSPC-PS Guide No. 12.00 applied immediately after surface preparation and pretreatment.  
Select surface preparation methods according to recommendations in SSPC-SP COM and 
prepare surfaces according to applicable SSPC standard. 

1. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M. 
2. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M. 
3. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M. 

C. Stainless-Steel Bars:  ASTM A 276 or ASTM A 666, Type 304. 

D. Stainless-Steel Tubing:  ASTM A 554, Grade MT 304. 

E. Stainless-Steel Sheet:  ASTM A 240/A 240M or ASTM A 666, Type 304 , stretcher-leveled 
standard of flatness, in entrance manufacturer's standard thickness. 

F. Glazing:  As specified in Division 8 Section "Glazing." 

G. Sealants and Joint Fillers:  As specified in Division 7 Section "Joint Sealants." 

H. Nonmetallic, Shrinkage-Resistant Grout:  Premixed, nonmetallic, noncorrosive, nonstaining 
grout; complying with ASTM C 1107; of consistency suitable for application. 

I. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 
requirements, except containing no asbestos; formulated for 30-mil thickness per coat. 
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J. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding fasteners and accessories compatible with adjacent materials. 

2.2 SLIDING AUTOMATIC ENTRANCES 

A. General:  Provide manufacturer's standard automatic entrances including doors, framing, 
headers, carrier assemblies, roller tracks, door operators, activation and safety devices, and 
accessories required for a complete installation. 

B. Sliding Telescoping Automatic Entrance: 

1. Manufacturers:  Subject to compliance with requirements, provide 5100 series doors by 
Record USA, no exceptions. 

2. Configuration:  Biparting-sliding doors, with two sliding leaves, and pocketed sidelites 
on each side. 

a. Traffic Pattern:  Two way. 
b. Emergency Breakaway Capability:  Sliding leaves only. 
c. Mounting: As shown. 

3. Operator Features: 

a. Power opening and closing. 
b. Drive System: .manufacturer standard 
c. Adjustable opening and closing speeds. 
d. Adjustable hold-open time between 0 and 30 seconds. 
e. Obstruction recycle. 
f. On-off/hold-open switch to control electric power to operator, key operated. 
g. Energy-conservation switch that reduces door-opening width. 
h. Automatic locking with fully configurable, monitored electro-mechanical lock, 

with remote monitoring capability. 
i. Flush mounted exit devicesfor securing the breakout function 
j. Remote monitoring console for control of the operating mode of the doors and to 

monitor door position, breakout status, and locking.. 

4. Finish:  Finish framing, door(s), sidelite(s), and header with Class I, clear anodic finish. 

2.3 ENTRANCE COMPONENTS 

A. Framing and Transom Members:  Manufacturer's standard extruded aluminum, minimum 0.125 
inch thick and reinforced as required to support imposed loads. 

B. Stile and Rail Doors:  Manufacturer's standard 1-3/4-inch- thick, glazed doors with minimum 
0.125-inch- thick, extruded-aluminum tubular stile and rail members and clad in stainless-steel 
sheet.  Mechanically fasten corners with reinforcing brackets that are welded, or incorporate 
concealed tie-rods that span full length of top and bottom rails. 

1. Glazing Stops and Gaskets:  Square, snap-on, extruded-aluminum stops and 
manufacturer's standard preformed gaskets. 
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2. Provide sign materials with instructions for field application after glazing is installed. 

2.4 DOOR OPERATORS AND ACTIVATION AND SAFETY DEVICES 

A. Door Operators:  Provide door operators of size recommended by manufacturer for door size, 
weight, and movement; for condition of exposure; and for long-term, maintenance-free 
operation under normal traffic load for type of occupancy indicated. 

1. Door Operator Performance:  Provide door operators that will open and close doors and 
maintain them in fully closed position when subjected to Project's design wind loads. 

2. Electromechanical Operators:  Concealed, self-contained, overhead unit powered by 
fractional-horsepower, permanent-magnet dc motor; with closing speed controlled 
mechanically by gear train and dynamically by braking action of electric motor; with 
solid-state microprocessor controller; UL 325; and with manual operation with power off. 

B. Motion Sensors:  Self-contained, K-band-frequency, microwave-scanner units with metal or 
plastic housing; adjustable to provide detection field sizes and functions required by 
BHMA A156.10; with relay hold time of not less than 2 to 10 seconds. 

1. Provide capability for switching between bidirectional and unidirectional detection. 

C. Presence Sensors:  Self-contained, infrared-scanner units with metal or plastic housing; 
adjustable to provide detection field sizes and functions required by BHMA A156.10; with relay 
hold time of not less than 2 to 10 seconds.  Sensors shall remain active at all times. 

D. Photoelectric Beams:  Pulsed infrared, sender-receiver assembly for recessed mounting.  Beams 
shall not be active when doors are fully closed. 

2.5 HARDWARE 

A. General:  Provide units in sizes and types recommended by automatic entrance and hardware 
manufacturers for entrances and uses indicated.  Finish exposed parts to match door finish. 

B. Breakaway Device for Power-Operated Doors:  Provide breakaway device that allows door to 
swing out in direction of egress to full 90 degrees from any operating position.  Maximum force 
to open door shall be 50 lbf according to BHMA A156.10.  Interrupt powered operation of door 
operator while in breakaway mode. 

C. Thresholds:  BHMA A156.21, extruded-aluminum raised thresholds; with beveled edges with a 
slope of not more than 1:2 and a maximum height of 1/2 inch.  Provide cutouts as required for 
door operating hardware. 

2.6 FABRICATION 

A. General:  Factory fabricate automatic entrance components to designs, sizes, and thicknesses 
indicated and to comply with indicated standards. 

1. Form aluminum shapes before finishing. 
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2. Weld in concealed locations to greatest extent possible to minimize distortion or 
discoloration of finish.  Remove weld spatter and welding oxides from exposed surfaces 
by descaling or grinding. 

3. Use concealed fasteners to greatest extent possible.  Where exposed fasteners are 
required, use countersunk Phillips flat-head machine screws, fabricated from stainless 
steel. 

a. Where fasteners are subject to loosening or turning out from thermal and structural 
movements, wind loads, or vibration, use self-locking devices. 

b. Reinforce members as required to receive fastener threads. 

4. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or by applying sealant or tape recommended by 
manufacturer for this purpose. 

B. Framing:  Provide automatic entrances as prefabricated assemblies.  Complete fabrication, 
assembly, finishing, hardware application, and other work before shipment to Project site. 

1. Fabricate tubular and channel frame assemblies with manufacturer's standard welded or 
mechanical joints.  Provide subframes and reinforcement as required for a complete 
system to support required loads. 

2. Perform fabrication operations in manner that prevents damage to exposed finish 
surfaces. 

3. Form profiles that are sharp, straight, and free of defects or deformations. 
4. Provide components with concealed fasteners and anchor and connection devices. 
5. Fabricate components with accurately fitted joints with ends coped or mitered to produce 

hairline joints free of burrs and distortion. 
6. Fabricate exterior components to drain water passing joints and condensation and 

moisture occurring or migrating within system to the exterior. 
7. Provide anchorage and alignment brackets for concealed support of assembly from 

building structure. 
8. Allow for thermal expansion of exterior units. 

C. Doors:  Factory fabricated and assembled in profiles indicated.  Reinforce as required to support 
imposed loads and for installing hardware. 

D. Metal Cladding:  Provide metal cladding, completely cladding all visible surfaces as part of 
prefabricated entrance assemblies before shipment to Project site. 

1. Perform fabrication operations in manner that prevents damage to exposed finish 
surfaces. 

2. Form profiles that are sharp, straight, and free of defects or deformations. 
3. Provide components with concealed fasteners and anchor and connection devices. 
4. Fabricate components with accurately fitted joints with ends coped or mitered to produce 

hairline joints free of burrs and distortion. 
5. Fabricate exterior components to drain water passing joints and condensation and 

moisture occurring or migrating within system to the exterior. 
6. Allow for thermal expansion at exterior entrances. 

E. Door Operators:  Factory fabricated and installed in headers, including adjusting and testing. 
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F. Glazing:  Fabricate framing with minimum glazing edge clearances for thickness and type of 
glazing indicated, according to GANA's "Glazing Manual." 

G. Hardware:  Factory install hardware to greatest extent possible; remove only as required for 
final finishing operation and for delivery to and installation at Project site.  Cut, drill, and tap for 
factory-installed hardware before applying finishes. 

1. Provide sliding-type weather stripping, mortised into door, at perimeter of doors and 
breakaway sidelites. 

2. Provide compression-type weather stripping at fixed stops of exterior doors.  At locations 
without fixed stops, provide sliding-type weather stripping retained in adjustable strip 
mortised into door edge. 

3. Provide weather sweeps mounted to underside of door bottoms of exterior doors. 

H. Activation and Safety Devices: 

1. General:  Factory install devices in doors and headers as required by BHMA A156.10 for 
type of door and direction of travel. 

2. Install photoelectric beams in vertical jambs of sidelites, with dimension above finished 
floor as follows: 

a. Top Beam:  48 inches. 
b. Bottom Beam:  24 inches. 

3. Install photoelectric beams in sides of guide rails, with dimension above finished floor 
not less than 24 inches. 

2.7 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 from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Apply organic and anodic finishes to formed metal after fabrication unless otherwise indicated. 

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. 

2.8 ALUMINUM FINISHES 

A. Clear Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances, header support, and other conditions affecting performance of automatic entrances. 

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

3.2 INSTALLATION 

A. General:  Do not install damaged components.  Fit frame joints to produce hairline joints free of 
burrs and distortion.  Rigidly secure non-movement joints.  Seal joints watertight. 

1. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or by applying sealant or tape recommended by 
manufacturer for this purpose. 

2. Where aluminum will contact concrete or masonry, protect against corrosion by painting 
contact surfaces with bituminous paint. 

B. Entrances:  Install automatic entrances plumb and true in alignment with established lines and 
grades without warp or rack of framing members and doors.  Anchor securely in place. 

1. Install surface-mounted hardware using concealed fasteners to greatest extent possible. 
2. Set headers, carrier assemblies, tracks, operating brackets, and guides level and true to 

location with anchorage for permanent support. 
3. Install components to drain water passing joints, condensation occurring within framing 

members, and moisture migrating within system to exterior. 
4. Level recesses for recessed thresholds using nonshrink grout. 
5. Provide thresholds at exterior doors. 

C. Door Operators:  Connect door operators to electrical power distribution system as specified in 
Division 16 Sections. 

D. Activation and Safety Devices:  Install and adjust devices to provide detection field and 
functions indicated. 

E. Guide Rails:  Install rails according to BHMA A156.10 including Appendix A and 
manufacturer's written instructions unless otherwise indicated. 

F. Glazing:  Install glazing as specified in Division 8 Section "Glazing." 

G. Sealants:  Comply with requirements specified in Division 7 Section "Joint Sealants" to provide 
weathertight installation. 

1. Set thresholds, bottom-guide track system,  framing members and flashings in full sealant 
bed. 

2. Seal perimeter of framing members with sealant. 
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H. Signage:  Apply signage on both sides of each door and breakaway sidelight as required by 
referenced door standards. 

I. Wiring within Automatic Entrance Enclosures:  Bundle, lace, and train conductors to terminal 
points with no excess and without exceeding manufacturer's written limitations on bending 
radii.  Provide and use lacing bars and distribution spools. 

3.3 ADJUSTING 

A. Adjust door operators, controls, and hardware for smooth and safe operation and for 
weathertight closure; comply with requirements in BHMA A156.10 and BHMA A156.19. 

B. Lubricate operating hardware and other moving parts as recommended by manufacturer. 

C. Readjust door operators and controls after repeated operation of completed installation 
equivalent to 3 days' use by normal traffic (100 to 300 cycles).  Lubricate hardware, operating 
equipment, and other moving parts. 

D. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to 
two visits to Project during other-than-normal occupancy hours for this purpose. 

3.4 CLEANING AND PROTECTION 

A. Clean glass and metal surfaces promptly after installation.  Remove excess glazing and sealant 
compounds, dirt, and other substances.  Repair damaged finish to match original finish. 

1. Comply with requirements in Division 8 Section "Glazing" for cleaning and maintaining 
glass. 

3.5 DEMONSTRATION 

A. Engage a certified inspector to train OWNER's maintenance personnel to adjust, operate, and 
maintain automatic entrances. 

END OF SECTION 
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PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the contract, including the General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this section.  

1.2 SUMMARY 

A. This section includes all fabricated aluminum components of the canopies. It also includes 
aluminum extrusions in profiles as shown on the drawings including miscellaneous associated 
flashing.  

B. Related Sections include the following: 
 
1. Division 5 Section “Structural Steel” for installation of canopy framing to structural 

members. 
2. Division 7 Section "Joint Sealants" for installation of joint sealants installed with glazed 

aluminum curtain-wall systems and for sealants to the extent not specified in this Section. 
3. Division 7 Section “Sheet Metal Flashing and Trim” for installation of flashings and trim 

to the extent not specified in this Section. 
4. Division 8 Section "Glazed Aluminum Curtain Walls" for flashing items installed to 

glazed aluminum curtain-wall systems. 
5. Division 8 Section "Glazing" for laminated glass requirements. 

1.3 PERFORMANCE REQUIREMENTS 

A. General Performance: All structural framing members shall provide a finished appearance 
equivalent to the geometric shape shown on the drawings; variations from appearance are 
subject to approval of the Architect. 
 
1. Glazing system and related flashing shall be designed and fabricated so as to prevent 

water penetration. Water penetration is defined as the uncontrolled penetration of water 
(not including condensation) to the sidewalk below through the glazing system. 

B. Roof members and glass shall be designed to support a snow load plus dead load and to resist 
positive and negative (inward and outward) wind pressure load normal to the surface. 
 
2. Structural Loads 

a. Snow Loads: As Indicated on Drawings. 
b. Wind Loads: As Indicated on Drawings. 

3. Maximum allowable deflections of aluminum members under maximum design loads 
shall not exceed 1/175.  

4. All aluminum framing members shall be designed to a safety factor of 1.65. 
5. Structural fasteners shall provide a 4:1 safety factor when fully loaded.  

1.4 SUBMITTALS 
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A. Shop Drawings: Include elevation and details of fabrication, anchorage and profiles of all 
components and materials, glazing details, and any other pertinent information.  

B. Structural Calculations: Submit design calculations demonstrating compliance with the required 
wind load, live load, seismic load, and deflection requirements, including anchorage. A 
Structural Engineer licensed in the State of Alaska shall prepare calculations.  

C. Samples: Submit samples of factory finish and glazing to the Owner for approval prior to 
proceeding with the work.  

1.5 QUALITY ASSURANCE 

A. Qualifications: Fabricator/Installer must be experienced in the fabrication, finishing and 
installation of aluminum framing and slope type glazing systems and be regularly engaged in 
such work for a period not less than five (5) years.  

1.6 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Delivery and Handling: Protect all members of damage during shipping, handling and 
installation. Store members off the ground in dry weather tight enclosures with adequate 
ventilation to avoid condensation. 

1.7 PROJECT CONDITIONS 

A. Verification and Measurements: Before fabrication verify all measurements at the job site to 
ensure proper fit. Allow sufficient time for taking accurate field dimensions so that fabrication 
and installation are within construction schedule. Exact measurements are the Contractor’s 
responsibility.  

1.8 WARRANTIES 

A. General Warranty:  Special warranties specified in this Article shall not deprive Owner of other 
rights Owner may have under other provisions of the Contract Documents and shall be in 
addition to, and run concurrent with, other warranties made by Contractor under requirements 
of the Contract Documents. 

B. Special Warranty: Furnish Owner with five (5) year warranty covering repair or replacement of 
any defective materials or workmanship. For the purpose of this warranty, defective materials 
or workmanship are defined to include structural deformation or failure of components, damage 
to glass due to excessive movement, leakage of water or air infiltration into the building, 
excessive deflections, and deterioration of the glazing gaskets.  

PART 2 – PRODUCTS 

2.1 MANUFACTURER 

A. Basis of Design Products: Evergreen House, Kirkland, WA Telephone 425-821-1005 
represented by R.G. Architectural, Redmond, WA telephone 425-881-8397, fax 425-881-1161. 

2.2 MATERIALS 
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A. Aluminum: Extruded aluminum complying with alloy 6063-T5, 6061-T6, or 6005 T5 

B. Fasteners: Exposed fasteners shall be held to a minimum. Fasteners shall be 300 series stainless 
steel; for bolting connection members. Hot dip galvanized steel bolts or anchors are to be used 
for anchorage to curbs or supporting structure.  

C. Flashing: Fabricated from aluminum with an equivalent thickness of not less than .040 gage; 
refer to Drawings for type; match finish of framing members. 

D. Glass: Laminated consisting of the following: Overall thickness as determined by canopy 
manufacturer to meet structural criteria. Refer to Division 8 Section “Glazing” for color and 
type.  

2.3 FABRICATION 

A. General: Glazing system shall be constructed using all extruded aluminum members of 
specified alloys. Insofar as practicable, fitting and assembly of the work shall be done in the 
shop; work which cannot be permanently job assembled shall be completely assembled, marked 
and and disassembled before shipment to the job site. Welding to be performed by heliarc 
process. All exposed welds shall be ground to a minimum of 100-grit finish. 

B. Glazing: All glazing caps shall be attached using stainless steel fasteners located a maximum of 
18 inches on center; cap extrusion shall provide a uniform compression seal. At no point shall 
glass come into contact with metal parts of the glazing system. Install neoprene setting blocks 
as required to prevent glass breakage due to thermal expansion. Glazing to be bedded on 
continuous Butyl rubber seal, cap extrusion to be isolated from glazing with continuous PVC 
glazing tape seal. 

C. Waterproofing: Waterproofing shall be by means of continuous Silicone sealants to prevent 
moisture and air from entering the system. Friction Fit covers are to be installed to cover all 
exposed cap fasteners.  

2.4 ALUMINUM FINISHES 

B. Clear Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

1. Do not commence finishing operation until forming and fabrication operation has been 
completed. Exposed surfaces shall receive the specified finish with no mill finish 
aluminum exposed.  

PART 3 – EXECUTION 

3.1 EXAMINATION 

C. Examine areas and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION 

A. General: 

1. Comply with manufacturer’s written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure nonmovement joints. 
5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration. 
6. Seal joints watertight unless otherwise indicated. 

B. Metal Protection: 

1. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or applying sealant or tape, or by installing 
nonconductive spacers as recommended by manufacturer for this purpose. 

2. Where aluminum will contact concrete protect against corrosion by painting contact 
surfaces with bituminous paint. 

C. Install components to drain water passing joints, condensation occurring within framing 
members, and moisture migrating within the system to exterior. 

D. Set continuous sill members and flashing in full sealant bed as specified in Division 7 Section 
“Joint Sealants” to produce weathertight installation. 

E. Install components plumb and true in alignment with established lines and grades, and without 
warp or rack. 

F. Install glazing as specified in Division 8 Section “Glazing.” 

G. Install perimeter joint sealants as specified in Division 7 Section “Joint Sealants” to produce 
weathertight installation. 

3.3 ERECTION TOLERANCES 

A. Install aluminum-framed systems to comply with the following maximum erection tolerances: 

1. Location and Plane:  Limit variation from true location and plane to 1/8 inch in 12 feet; 
1/4 inch over total length. 

2. Alignment: 

a. Where surfaces abut in line, limit offset from true alignment to 1/16 inch. 
b. Where surfaces meet at corners, limit offset from true alignment to 1/32 inch. 

B. Diagonal Measurements:  Limit difference between diagonal measurements to 1/8 inch. 
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3.4 CLEANING 

A. Cleaning: Upon completion, clean all aluminum and glass surfaces free from dirt, stains, and 
other defacing marks and materials. Leave all exposed surfaces free from scratches, dents, and 
other defects.  

END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the CONTRACT, including General and Special Conditions 
and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes glazing for the following products and applications, including those speci-
fied in other Sections where glazing requirements are specified by reference to this Section: 

1. Division 8 Section Automatic Entrances 
2. Division 8 Section Glazed Aluminum Curtain Walls 
3. Division 8 Section Aluminum Framed Canopies 

1.3 DEFINITIONS 

A. Manufacturer:  A firm that produces primary glass or fabricated glass as defined in referenced 
glazing publications. 

B. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a spe-
cified gas. 

C. Deterioration of Insulating Glass:  Failure of the hermetic seal under normal use that is attri-
buted to the manufacturing process and not to causes other than glass breakage and practices for 
maintaining and cleaning insulating glass contrary to manufacturer's written instructions.  Evi-
dence of failure is the obstruction of vision by dust, moisture, or film on interior surfaces of 
glass. 

1.4 PERFORMANCE REQUIREMENTS 

A. General:  Provide glazing systems capable of withstanding normal thermal movement and wind 
and impact loads (where applicable) without failure at the project site, including loss or glass 
breakage attributable to the following:  defective manufacture, fabrication, and installation; fail-
ure of sealants or gaskets to remain watertight and airtight; deterioration of glazing materials; or 
other defects in construction. 

B. Glass Design:  Glass thicknesses indicated are minimums and are for detailing only.  Confirm 
glass thicknesses by analyzing Project loads and in-service conditions.  Provide glass lites for 
various size openings in nominal thicknesses indicated, but not less than thicknesses and in 
strengths (annealed or heat treated) required to meet or exceed the following criteria: 

1. Glass Thicknesses:  Select minimum glass thicknesses to comply with ASTM E 1300, 
according to the following requirements: 
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a. Specified Design Wind Loads:  Determine design wind loads applicable to Project 
from basic wind speed indicated in miles per hour at 33 feet above grade, accord-
ing to ASCE 7, "Minimum Design Loads for Buildings and Other Structures":  
Section 6.4.2, "Analytic Procedure," based on mean roof heights above grade indi-
cated on Drawings. 

b. Maximum Lateral Deflection:  For the following types of glass supported on all 
four edges, provide thickness required that limits center deflection at design wind 
pressure to 1/50 times the short side length or 3/4 inch, whichever is less. 

1) For monolithic-glass lites heat treated to resist wind loads. 
2) For insulating glass. 

c. Minimum Glass Thickness for Exterior Lites:  Not less than ¼ inch. 
d. Thickness of Tinted and Heat-Absorbing Glass:  Provide the same thickness for 

each tint color indicated throughout Project. 

C. Thermal Movements:  Provide glazing that allows for thermal movements resulting from the 
following maximum change (range) in ambient and surface temperatures acting on glass fram-
ing members and glazing components.  Base engineering calculation on surface temperatures of 
materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces. 

D. Thermal and Optical Performance Properties:  Provide glass with performance properties speci-
fied based on manufacturer's published test data, as determined according to procedures indi-
cated below: 

1. For insulating-glass units, properties are based on units with lites ¼” thick and a nominal 
1/2-inch- wide interspace. 

2. Center-of-Glass U-Values:  NFRC 100 methodology using LBL-35298 WINDOW 4.1 
computer program, expressed as Btu/ sq. ft. x h x deg F. 

3. Center-of-Glass Solar Heat Gain Coefficient:  NFRC 200 methodology using LBL-35298 
WINDOW 4.1 computer program. 

4. Solar Optical Properties:  NFRC 300. 

1.5 SUBMITTALS 

A. Product Data:  For each glass product and glazing material indicated. 

B. Glazing Schedule:  Prepare a schedule listing glass types and thicknesses for each size opening 
and location. 

C. Product Samples for Initial Selection: Provide manufacturer’s full range of colors for specified 
spandrel glass to ARCHITECT for selection. 

1. Provide sample of specified vision glass to ARCHITECT for comparison and verifica-
tion. 

D. Product Samples for Verification: 
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1. Provide Sample of selected spandrel glass to ARCHITECT for verification.  

E. Product Certificates:  Signed by manufacturers of glass and glazing products certifying that 
products furnished comply with requirements. 

F. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to demon-
strate their capabilities and experience.  Include lists of completed projects with project names 
and addresses, names and addresses of architects and owners, and other information specified. 

G. Preconstruction Adhesion and Compatibility Test Report:  From glazing sealant manufacturer 
indicating glazing sealants were tested for adhesion to glass and glazing channel substrates and 
for compatibility with glass and other glazing materials. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  An installer with at least 3 years experience who has completed glazing 
similar in material, design, and extent to that indicated for Project and whose work has resulted 
in construction with a record of successful in-service performance. 

B. Source Limitations for Insulating Glass:  Obtain insulating-glass units from one manufacturer 
using the same type of glass and other components for each type of unit indicated. 

C. Source Limitations for Glazing Accessories:  Obtain glazing accessories from one source for 
each product and installation method indicated. 

D. Elastomeric Glazing Sealant Product Testing:  Obtain sealant test results for product test reports 
in "Submittals" Article from a qualified testing agency based on testing current sealant formula-
tions within a 36-month period. 

1. Sealant Testing Agency Qualifications:  An independent testing agency qualified accord-
ing to ASTM C 1021 to conduct the testing indicated, as documented according to 
ASTM E 548. 

2. Test elastomeric glazing sealants for compliance with requirements specified by refer-
ence to ASTM C 920, and where applicable, to other standard test methods. 

E. Safety Glass:  Category II materials complying with testing requirements in 16 CFR 1201 and 
ANSI Z97.1. 

F. Glazing Publications:  Comply with published recommendations of glass product manufacturers 
and organizations below, unless more stringent requirements are indicated.  Refer to these pub-
lications for glazing terms not otherwise defined in this Section or in referenced standards. 

1. GANA Publications:  GANA'S "Glazing Manual" and "Laminated Glass Design Guide." 

G. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least 
one component lite of units with appropriate certification label of the following inspecting and 
testing agency: 

1. Insulating Glass Certification Council. 
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H. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 1 Section "Project Management and Coordination." 

1. Meet with OWNER; ARCHITECT; Installer; glazing system manufacturer's 
representative; aluminum window framing manufacturer representative; and installers 
whose work interfaces with or affects glazing. 

2. Review methods and procedures related to glazing installation, including manufacturer's 
written instructions. 

3. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 

4. Examine frame and substrate conditions and finishes for compliance with requirements, 
including flatness and fastening. Correct conditions as required prior to proceeding with 
glazing installation. 

5. Review flashings, special details, window drainage and weep system, and other 
construction that will affect glazing system. 

6. Review temporary protection requirements for window system during and after 
installation. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect glazing materials according to manufacturer's written instructions and as needed to pre-
vent damage to glass and glazing materials from condensation, temperature changes, direct ex-
posure to sun, or other causes. 

1.8 WARRANTY 

A. General Warranty:  Special warranties specified in this Article shall not deprive OWNER of 
other rights OWNER may have under other provisions of the CONTRACT Documents and 
shall be in addition to, and run concurrent with, other warranties made by Contractor under 
requirements of the CONTRACT Documents. 

B. Manufacturer's Special Warranty on Coated-Glass Products:  Written warranty, made out to 
OWNER and signed by coated-glass manufacturer agreeing to furnish replacements for those 
coated-glass units that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping 
point to Project site, within specified warranty period indicated below. 

1. Warranty Period:  10 years from date of Substantial Completion. 

C. Manufacturer's Special Warranty on Laminated Glass:  Written warranty, made out to OWNER 
and signed by laminated-glass manufacturer agreeing to furnish replacements for laminated-
glass units that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping point to 
Project site, within specified warranty period indicated below. 

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

D. Manufacturer's Special Warranty on Insulating Glass:  Written warranty, made out to OWNER 
and signed by insulating-glass manufacturer agreeing to furnish replacements for insulating-
glass units that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping point to 
Project site, within specified warranty period indicated below. 
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1. Warranty Period:  10 years from date of Substantial Completion. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate tempera-
ture conditions are outside limits permitted by glazing material manufacturers and when glazing 
channel substrates are wet from rain, frost, condensation, or other causes. 

1. Do not install liquid glazing sealants when ambient and substrate temperature conditions 
are outside limits permitted by glazing sealant manufacturer or below 40 deg F. 

PART 2 - PRODUCTS 

2.1 PRODUCTS AND MANUFACTURERS 

A. Available Products:  Subject to compliance with requirements, products that may be incorpo-
rated into the WORK include, but are not limited to, the products indicated in schedules at the 
end of Part 3. 

2.2 INSULATING GLASS – SCHEDULED. 

A. Insulating-Glass Units:  Preassembled units consisting of sealed lites of glass separated by a de-
hydrated interspace, and complying with ASTM E 774 for Class CBA units and with require-
ments specified in this Article. See 3.8 Glass Schedule. 

1. Provide heat-strengthened float glass in place of annealed glass where needed to resist 
thermal stresses induced by differential shading of individual glass lites and to comply 
with glass design requirements specified in "Performance Requirements" Article.   

2. Provide Kind FT (fully tempered) where safety glass is indicated. 
3. Provide opaque ceramic frit glass where spandrel glass is indicated. Frit to be on indoor 

lite.  

B. Overall Unit Thickness and Thickness of Each Lite:  Dimensions indicated in the Insulating-
Glass Schedule at the end of Part 3 are nominal and the overall thicknesses of units are meas-
ured perpendicularly from outer surfaces of glass lites at unit's edge. 

C. Sealing System:  Dual seal, with primary and secondary sealants as follows: 

1. Manufacturer's standard sealants. 

D. Spacer Specifications:  Aluminum spacer with integral polyurethane thermal break. 

1. Product:  Azon USA Inc “Warm-Light” 269 385 5942. 

E. Low-E Insulating Glass:  Provide low-emissivity insulating-glass units complying with the fol-
lowing: 
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1. Overall Unit Thickness and Thickness of Each Lite:  1”unit thickness,  and ¼” thick each 
lite.   

2. Interspace Content:  Argon. 
3. Indoor Lite:  Class 1 (clear) float glass. 

a. See 3.8 Glass Schedule. 

4. Outdoor Lite:   Class I (clear) float glass.  See 3.8 Glass Schedule.  
5. Low-Emissivity Coating or Film:  MSVD soft coat high performance Low E (sputtered) 

coating on second surface.  “Solarban 70 XL” by PPG Industries, Inc.  
6. Visible Light Transmittance:  64%. 
7. Winter Nighttime U-Value:  .28. 
8. Summer Daytime U-Value:  .26 
9. Solar Heat Gain Coefficient:  .31 

2.3 LAMINATED GLASS 

A. Laminated Glass: ASTM C 1172, and complying with testing requirements in 16 CFR 1201 for 
Category II materials, and with other requirements specified. Use materials that have a proven 
record of no tendency to bubble, discolor, or lose physical and mechanical properties after fa-
brication and installation.  

3. Construction: Laminate glass with polyvinyl butyral interlayer to comply with interlayer 
manufacturer’s written recommendations. 

a. Interlayer Thickness: Provide thickness not less than that indicated and as needed 
to comply with requirements.  

4. Interlayer color: Clear unless otherwise indicated. 
5. Glass: Comply with applicable requirements in “Glass Products” Article as indicated by 

designations in “Laminated Glass Types” Article. 

2.4 ELASTOMERIC GLAZING SEALANTS 

A. General:  Provide products of type indicated, complying with the following requirements: 

1. Compatibility:  Select glazing sealants that are compatible with one another and with oth-
er materials they will contact, including glass products, seals of insulating-glass units, 
and glazing channel substrates, under conditions of service and application, as demon-
strated by sealant manufacturer based on testing and field experience. 

2. Suitability:  Comply with sealant and glass manufacturers' written instructions for select-
ing glazing sealants suitable for applications indicated and for conditions existing at time 
of installation. 

3. Colors of Exposed Glazing Sealants:  As selected by OWNER  from manufacturer's full 
range for this characteristic. 

B. Elastomeric Glazing Sealant Standard:  Comply with ASTM C 920 and other requirements in-
dicated for each liquid-applied, chemically curing sealant in the Glazing Sealant Schedule at the 
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end of Part 3, including those referencing ASTM C 920 classifications for type, grade, class, 
and uses. 

2.5 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tape:  Preformed, butyl-based elastomeric tape with a solids 
content of 100 percent; nonstaining and nonmigrating in contact with nonporous surfaces; with 
or without spacer rod as recommended in writing by tape and glass manufacturers for applica-
tion indicated; packaged on rolls with a release paper backing; and complying with 
ASTM C 1281 and AAMA 800 for products indicated below: 

1. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous pres-
sure. 

B. Expanded Cellular Glazing Tape:  Closed-cell, PVC foam tape; factory coated with adhesive on 
both surfaces; packaged on rolls with release liner protecting adhesive; and complying with 
AAMA 800 for the following types: 

1. Type 1, for glazing applications in which tape acts as the primary sealant. 

2.6 GLAZING GASKETS 

A. Lock-Strip Gaskets:  Neoprene extrusions in size and shape indicated, fabricated into frames 
with molded corner units and zipper lock strips, complying with ASTM C 542, black. 

B. Dense Compression Gaskets:  Molded or extruded gaskets of material indicated below, comply-
ing with standards referenced with name of elastomer indicated below, and of profile and hard-
ness required to maintain watertight seal: 

1. Neoprene, ASTM C 864. 
2. EPDM, ASTM C 864. 
3. Silicone, ASTM C 1115. 
4. Thermoplastic polyolefin rubber, ASTM C 1115. 
5. Any material indicated above. 

C. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned gaskets of ma-
terial indicated below; complying with ASTM C 509, Type II, black; and of profile and hard-
ness required to maintain watertight seal: 

1. Neoprene. 
2. EPDM. 
3. Silicone. 
4. Thermoplastic polyolefin rubber. 
5. Any material indicated above. 

2.7 MISCELLANEOUS GLAZING MATERIALS 
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A. General:  Provide products of material, size, and shape complying with referenced glazing stan-
dard, requirements of manufacturers of glass and other glazing materials for application indi-
cated, and with a proven record of compatibility with surfaces contacted in installation. 

B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer. 

C. Setting Blocks:  Elastomeric material with a Shore A durometer hardness of 85, plus or minus 5. 

D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore A durometer hardness re-
quired by glass manufacturer to maintain glass lites in place for installation indicated. 

E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side 
walking). 

F. Perimeter Insulation for Fire-Resistive Glazing:  Identical to product used in test assembly to 
obtain fire-resistance rating. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Following the Pre-Installation conference described in 1.6 H, examine framing glazing, with In-
staller present, for compliance with the following: 

1. Manufacturing and installation tolerances, including those for size, squareness, and off-
sets at corners. 

2. Presence and functioning of weep system. 
3. Minimum required face or edge clearances. 
4. Effective sealing between joints of glass-framing members. 

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

3.2 PREPARATION 

A. Clean glazing channels and other framing members receiving glass immediately before glazing.  
Remove coatings not firmly bonded to substrates. 

3.3 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and 
other glazing materials, unless more stringent requirements are indicated, including those in re-
ferenced glazing publications. 

B. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, mini-
mum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.  
Adjust as required by Project conditions during installation. 
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C. Protect glass edges from damage during handling and installation.  Remove damaged glass from 
Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or 
other imperfections that, when installed, could weaken glass and impair performance and ap-
pearance. 

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by pre-
construction sealant-substrate testing. 

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publi-
cations, unless otherwise required by glass manufacturer.  Set blocks in thin course of compati-
ble sealant suitable for heel bead. 

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

G. Provide spacers for glass lites where the length plus width is larger than 50 inches as follows: 

1. Locate spacers directly opposite each other on both inside and outside faces of glass.  In-
stall correct size and spacing to preserve required face clearances, unless gaskets and 
glazing tapes are used that have demonstrated ability to maintain required face clearances 
and to comply with system performance requirements. 

2. Provide 1/8-inch minimum bite of spacers on glass and use thickness equal to sealant 
width.  With glazing tape, use thickness slightly less than final compressed thickness of 
tape. 

H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways 
in glazing channel, as recommended in writing by glass manufacturer and according to require-
ments in referenced glazing publications. 

I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics. 

J. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket 
on opposite side, provide adequate anchorage so gasket cannot walk out when installation is 
subjected to movement. 

K. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by 
gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with 
sealant recommended by gasket manufacturer. 

3.4 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush 
with or protrude slightly above sightline of stops. 

B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch tapes to 
make them fit opening. 

C. Where framing joints are vertical, cover these joints by applying tapes to heads and sills first 
and then to jambs.  Where framing joints are horizontal, cover these joints by applying tapes to 
jambs and then to heads and sills. 
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D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  
Seal joints in tapes with compatible sealant approved by tape manufacturer. 

E. Do not remove release paper from tape until just before each glazing unit is installed. 

F. Apply heel bead of elastomeric sealant. 

G. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense 
compression gaskets formed and installed to lock in place against faces of removable stops.  
Start gasket applications at corners and work toward centers of openings. 

H. Apply cap bead of elastomeric sealant over exposed edge of tape. 

3.5 GASKET GLAZING (DRY) 

A. Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit openings 
exactly, with stretch allowance during installation. 

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place 
with joints miter cut and bonded together at corners. 

C. Center glass lites in openings on setting blocks and press firmly against soft compression gasket 
by inserting dense compression gaskets formed and installed to lock in place against faces of 
removable stops.  Start gasket applications at corners and work toward centers of openings.  
Compress gaskets to produce a weathertight seal without developing bending stresses in glass.  
Seal gasket joints with sealant recommended by gasket manufacturer. 

D. Install gaskets so they protrude past face of glazing stops. 

3.6 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass 
lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding 
into glass channel and blocking weep systems until sealants cure.  Secure spacers or spacers and 
backings in place and in position to control depth of installed sealant relative to edge clearance 
for optimum sealant performance. 

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond 
of sealant to glass and channel surfaces. 

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass. 

3.7 PROTECTION AND CLEANING 

A. Protect exterior glass from damage immediately after installation by attaching crossed streamers 
to framing held away from glass.  Do not apply markers to glass surface.  Remove nonperma-
nent labels, and clean surfaces. 
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B. Protect glass from contact with contaminating substances resulting from construction opera-
tions, including weld splatter.  If, despite such protection, contaminating substances do come in-
to contact with glass, remove them immediately as recommended by glass manufacturer. 

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at 
frequent intervals during construction, but not less than once a month, for build-up of dirt, 
scum, alkaline deposits, or stains; remove as recommended by glass manufacturer. 

D. Remove and replace glass that is broken, chipped, cracked, abraded, or damaged in any way, in-
cluding natural causes, accidents, and vandalism, during construction period. 

E. Wash glass on both exposed surfaces in each area of Project not more than four days before date 
scheduled for inspections that establish date of Substantial Completion.  Wash glass as recom-
mended by glass manufacturer. 

3.8 GLASS SCHEDULE  

A. G1 - Low-E Insulating Glass:  Fully Tempered.  Indoor lite “Clear Float Glass”, ¼”thick;  Out-
door lite PPG Industires “Starphire” with Solarban 70XL low E coating, ¼” thick and Azon 
“Warm-Lite”  insulated glass spacer.  All exterior glass in doors, curtain walls, windows, tran-
soms, sidelites,  storefronts etc. to be type G1, unless otherwise noted. 

1. G1-FT Uncoated Clear Fully Tempered Float Glass, fully tempered, ¼”thick. 
2. G1-SP: Opaque Ceramic Frit Spandrel Glass.  

B. G2- Laminated Glass: Clear laminated glass with two plies of heat strengthened float glass. 

1. Thickness of Each Glass Ply: 3/16” 
2. Interlayer Thickness: 0.030” 
3. Interlayer Color: Diffused White 
4. Provide safety glazing labeling.   

3.9 GLAZING SEALANT SCHEDULE 

A. Low-Modulus Nonacid-Curing Silicone Glazing Sealant :  Provide products complying with the 
following: 

1. Products:  Provide one of the following 

a. 790; Dow Corning. 
b. Omniseal; Sonneborn, Div of ChemRex, Inc. 
c. Spectrem 1; Tremco. 

2. Type and Grade:  S (single component) and NS (nonsag). 
3. Class:  25. 
4. Use Related to Exposure:  NT (nontraffic). 
5. Uses Related to Glazing Substrates:  M, G, A, and, as applicable to glazing substrates in-

dicated, O. 
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END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the CONTRACT, and Division 1 Specification Sections, 
apply to this Section. 

1.2 SUMMARY 

A. This Section includes conventionally glazed aluminum curtain walls installed as stick   systems. 

B. Related Sections include the following: 

1. Division 7 Section "Joint Sealants" for installation of joint sealants installed with glazed 
aluminum curtain-wall systems and for sealants to the extent not specified in this Section. 

2. Division 8 Section "Glazing" for insulating-glass requirements. 

1.3 PERFORMANCE REQUIREMENTS 

A. General:  Provide glazed aluminum curtain-wall systems, including anchorage, capable of 
withstanding, without failure, the effects of the following: 

1. Structural loads. 
2. Thermal movements. 
3. Movements of supporting structure indicated on Drawings including, but not limited to, 

story drift, twist, column shortening, long-term creep, and deflection from uniformly 
distributed and concentrated live loads. 

4. Dimensional tolerances of building frame and other adjacent construction. 
5. Failure includes the following: 

a. Deflection exceeding specified limits. 
b. Thermal stresses transferred to building structure. 
c. Framing members transferring stresses, including those caused by thermal and 

structural movements, to glazing. 
d. Noise or vibration created by wind and thermal and structural movements. 
e. Loosening or weakening of fasteners, attachments, and other components. 
f. Sealant failure. 

B. Structural Loads: 

1. Wind Loads:  As indicated on Drawings. 
2. Seismic Loads:  As indicated on Drawings. 

C. Structural-Test Performance:  Provide glazed aluminum curtain-wall systems tested according 
to ASTM E 330 as follows: 
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1. When tested at positive and negative wind-load design pressures, systems do not 
evidence deflection exceeding specified limits. 

2. When tested at 150 percent of positive and negative wind-load design pressures, systems, 
including anchorage, do not evidence material failures, structural distress, and permanent 
deformation of main framing members exceeding 0.2  percent of span. 

3. Test Duration:  As required by design wind velocity but not less than 60  seconds. 

D. Deflection of Framing Members: 

1. Deflection Normal to Wall Plane:  Limited to 1/175 of clear span for spans up to 13 feet 6 
inches, and to 1/240 of clear span plus 1/4 inch, for spans greater than 13 feet 6 inches or 
an amount that restricts edge deflection of individual glazing lites to 3/4 inch, whichever 
is less. 

2. Deflection Parallel to Glazing Plane:  Limited to amount not exceeding that which 
reduces glazing bite to less than 75 percent of design dimension and which reduces edge 
clearance between framing members and glazing or other fixed components to less than 
1/8 inch. 

3. Cantilever Deflection:  Where framing members overhang an anchor point, limited to 2 
times the length of cantilevered member, divided by 175. 

E. Thermal Movements:  Provide glazed aluminum curtain-wall systems that allow for thermal 
movements resulting from the following maximum change (range) in ambient and surface 
temperatures.  Base engineering calculation on surface temperatures of materials due to both 
solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces. 
2. Test Performance:  No buckling, stress on glass, glazing-edge seal failure, sealant failure, 

excess stress on curtain-wall framing, anchors and fasteners, or reduction of performance 
when tested according to AAMA 501.5. 

a. Test High Exterior Ambient Air Temperature:  That which produces an exterior 
metal surface temperature of 180 deg F. 

b. Test Low Exterior Ambient Air Temperature:  0 deg F. 
c. Test Interior Ambient Air Temperature:  75 deg F. 

F. Air Infiltration:  Provide glazed aluminum curtain-wall systems with maximum air leakage of 
0.06 cfm/sq. ft. of fixed wall area when tested according to ASTM E 283 at a minimum static-
air-pressure differential of  6.24 lbf/sq. ft.. 

G. Water Penetration Under Static Pressure:  Provide aluminum glazed curtain-wall systems that 
do not evidence water penetration when tested according to ASTM E 331-86 at 15 psf pressure 
differential with a water rate of 5 gallons /hour /square foot. 

H. Condensation Resistance:  Provide glazed aluminum curtain-wall systems with condensation-
resistance factor (CRF) of not less than 70 (frame) and 56 (glass) when tested according to 
AAMA 1503.1. 

I. Average Thermal Conductance:  Provide glazed aluminum curtain-wall systems with average 
U-factor of not more than 0.66 Btu/sq. ft. x h x deg F when tested according to AAMA 1503. 
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J. Sound Transmission:  Provide glazed aluminum curtain-wall systems with minimum STC 32  
according to ASTM E 413 and an OITC 26  according to ASTM E 1332, as determined by 
testing according to ASTM E 90. 

1.4 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for each type of product indicated. 

B. Shop Drawings:  Prepared by or under the supervision of a qualified professional engineer 
detailing fabrication and assembly of glazed aluminum curtain-wall systems. 

1. Include structural analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation. 

C. Samples for Initial Selection:  For units with factory-applied color finishes. 

D. Samples for Verification:  For each type of exposed finish required, in manufacturer's standard 
sizes. 

E. Fabrication Sample:  Of each vertical-to-horizontal intersection of systems, made from 12-inch 
lengths of full-size components and showing details of the following: 

1. Joinery. 
2. Anchorage. 
3. Expansion provisions. 
4. Glazing. 
5. Flashing and drainage. 

F. Welding certificates. 

G. Qualification Data:  For Installer. 

H. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for glazed aluminum curtain-wall systems. 

I. Warranties:  Special warranties specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Capable of assuming engineering responsibility and performing Work 
of this Section and who is acceptable to manufacturer. 

1. Engineering Responsibility:  Preparation of data for glazed aluminum curtain-wall 
systems including the following: 

a. Shop Drawings based on testing and engineering analysis of manufacturer's 
standard units in assemblies similar to those indicated for this Project and 
submission of reports of tests performed on manufacturer's standard assemblies. 
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B. Product Options:  Information on Drawings and in Specifications establishes requirements for 
systems' aesthetic effects and performance characteristics.  Aesthetic effects are indicated by 
dimensions, arrangements, alignment, and profiles of components and assemblies as they relate 
to sightlines, to one another, and to adjoining construction.  Performance characteristics are 
indicated by criteria subject to verification by one or more methods including preconstruction 
testing, field testing, and in-service performance. 

1. Do not modify intended aesthetic effects, as judged solely by ARCHITECT.  If 
modifications are proposed, submit comprehensive explanatory data to ARCHITECT for 
review. 

C. Welding:  Qualify procedures and personnel according to AWS D1.2, "Structural Welding 
Code--Aluminum." 

1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of structural supports for glazed aluminum 
curtain-wall systems by field measurements before fabrication and indicate measurements on 
Shop Drawings. 

1.7 WARRANTY 

A. Special Assembly Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace components of glazed aluminum curtain-wall systems that do not comply with 
requirements or that deteriorate as defined in this Section within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 
b. Noise or vibration caused by thermal movements. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 
d. Water leakage. 
e. Failure of operating components to function normally. 

2. Warranty Period:  Two    years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product:  The design for glazed aluminum curtain-wall systems is based on 
Kawneer 1600 Wall System, outside glazed pressure plate format, 2.5”x7.5” overall unit size, 
with internal steel reinforcing as required to resist applied loads.   Subject to compliance with 
requirements, provide the named product or a comparable product by one of the following: 

1. Advanced Building Systems, Inc. 
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2. Arch Aluminum & Glass Co., Inc. 
3. Bruce Wall Systems Corp. 
4. CMI Architectural Products, Inc. 
5. EFCO Corporation. 
6. Flour City International, Inc. 
7. Kawneer. 
8. Regal Manufacturing Co. 
9. Tubelite, Inc. 
10. United States Aluminum. 
11. Vistawall Architectural Products. 
12. Waltek & Company Limited. 
13. Wausau Window and Wall Systems. 
14. YKK AP America Inc. 

2.2 FRAMING SYSTEMS 

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish 
indicated. 

1. Sheet and Plate:  ASTM B 209. 
2. Extruded Bars, Rods, Shapes, and Tubes:  ASTM B 221. 
3. Extruded Structural Pipe and Tubes:  ASTM B 429. 
4. Welding Rods and Bare Electrodes:  AWS A5.10/A5.10M. 

B. Steel Reinforcement:  With manufacturer's standard corrosion-resistant primer complying with 
SSPC-PS Guide No. 12.00 applied immediately after surface preparation and pretreatment.  
Select surface preparation methods according to recommendations in SSPC-SP COM and 
prepare surfaces according to applicable SSPC standard. 

1. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M. 
2. Cold-Rolled Sheet and Strip:  ASTM A 611. 
3. Hot-Rolled Sheet and Strip:  ASTM A 570/A 570M. 

C. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 

D. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding fasteners and accessories compatible with adjacent materials. 

1. Where fasteners are subject to loosening or turn out from thermal and structural 
movements, wind loads, or vibration, use self-locking devices. 

2. Reinforce members as required to receive fastener threads. 
3. Use exposed fasteners with countersunk Phillips screw heads. 
4. Finish exposed portions to match framing system. 
5. At movement joints, use slip-joint linings, spacers, and sleeves of material and type 

recommended by manufacturer. 

E. Anchors:  Three-way adjustable anchors that accommodate fabrication and installation 
tolerances in material and finish compatible with adjoining materials and recommended by 
manufacturer. 
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1. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel 
inserts complying with ASTM A 123/A 123M or ASTM A 153/A 153M requirements. 

F. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 
flashing compatible with adjacent materials. 

G. Framing Gaskets:  As recommended by manufacturer for joint type. 

H. Framing Sealants:  As recommended by manufacturer for joint type.  

2.3 GLAZING SYSTEMS 

A. Glazing:  As specified in Division 8 Section "Glazing." 

B. Glazing Gaskets:  Manufacturer's standard sealed-corner pressure-glazing system of black, 
resilient elastomeric glazing gaskets, setting blocks, and shims or spacers.  

C. Glazing Sealants:  As recommended by manufacturer for joint type.  

2.4 ACCESSORY MATERIALS 

A. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 
requirements except containing no asbestos, formulated for 30-mil thickness per coat. 

2.5 FABRICATION 

A. Form aluminum shapes before finishing. 

B. Fabricate components that, when assembled, have the following characteristics: 

1. Sharp profiles, straight and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Internal guttering systems or other means to drain water passing joints, condensation 

occurring within framing members, and moisture migrating within the system to exterior. 
4. Physical and thermal isolation of glazing from framing members. 
5. Accommodations for thermal and mechanical movements of glazing and framing to 

prevent glazing-to-glazing contact and to maintain required glazing edge clearances. 
6. Provisions for reglazing from  exterior. 

C. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration 
of finish.  Remove weld spatter and welding oxides from exposed surfaces by descaling or 
grinding. 

D. After fabrication, clearly mark components to identify their locations in Project according to 
Shop Drawings. 

2.6 ALUMINUM FINISHES 
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A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations for applying and designating finishes. 

B. Clear Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of work. 

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

3.2 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure nonmovement joints. 
5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration and to prevent impeding movement of moving joints. 
6. Weld components in concealed locations to minimize distortion or discoloration of finish.  

Protect glazing surfaces from welding. 
7. Seal joints watertight, unless otherwise indicated. 

B. Metal Protection: 

1. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or by applying sealant or tape or installing 
nonconductive spacers as recommended by manufacturer for this purpose. 

2. Where aluminum will contact concrete or masonry, protect against corrosion by painting 
contact surfaces with bituminous paint. 

C. Install components to drain water passing joints, condensation occurring within framing 
members, and moisture migrating within the system to exterior. 

D. Install components plumb and true in alignment with established lines and grades. 

E. Install operable units level and plumb, securely anchored, and without distortion.  Adjust 
weather-stripping contact and hardware movement to produce proper operation. 

F. Install glazing as specified Division 8 Section "Glazing." 

G. Install sealants as specified in Division 7 Section "Joint Sealants." 
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H. Erection Tolerances:  Install glazed aluminum curtain-wall systems to comply with the 
following maximum tolerances: 

1. Plumb:  1/8 inch in 10 feet; 1/4 inch in 40 feet. 
2. Level:  1/8 inch in 20 feet; 1/4 inch in 40 feet. 
3. Alignment: 

a. Where surfaces abut in line or are separated by reveal or protruding element up to 
1/2 inch wide, limit offset from true alignment to 1/16 inch. 

b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch 
wide, limit offset from true alignment to 1/8 inch. 

c. Where surfaces are separated by reveal or protruding element of 1 inch wide or 
greater, limit offset from true alignment to 1/4 inch. 

4. Location:  Limit variation from plane to 1/8 inch in 12 feet; 1/2 inch over total length. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the CONTRACT, including the General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Interior gypsum wallboard. 
2. Non-load-bearing steel framing. 

B. Related Sections include the following: 

1. Division 5 Section "Cold-Formed Metal Framing" for load-bearing steel framing. 
2. Division 7 Section "Building Insulation" for insulation and vapor retarders installed in 

gypsum board assemblies. 
3. Division 9 Section “Painting” 

1.3 DEFINITIONS 

A. Gypsum Board Terminology:  Refer to ASTM C 11 for definitions of terms for gypsum board 
assemblies not defined in this Section or in other referenced standards. 

1.4 SUBMITTALS 

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

1.5 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  For gypsum board assemblies with fire-resistance ratings, 
provide materials and construction identical to those tested in assembly indicated according to 
ASTM E 119 by an independent testing and inspecting agency acceptable to authorities having 
jurisdiction. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original packages, containers, or bundles bearing brand name and 
identification of manufacturer or supplier. 

B. Store materials inside under cover and keep them dry and protected against damage from 
weather, direct sunlight, surface contamination, corrosion, construction traffic, and other causes.  
Stack gypsum panels flat to prevent sagging. 
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1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board 
manufacturer's written recommendations, whichever are more stringent. 

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: 

1. Steel Framing and Furring: 

a. Clark Steel Framing Systems. 
b. Dale Industries, Inc. - Dale/Incor. 
c. Dietrich Industries, Inc. 
d. National Gypsum Company. 

2. Gypsum Board and Related Products: 

a. American Gypsum Co. 
b. G-P Gypsum Corp. 
c. National Gypsum Company. 
d. United States Gypsum Co. 

2.2 STEEL SUSPENDED CEILING AND SOFFIT FRAMING 

A. Components, General:  Comply with ASTM C 754 for conditions indicated. 

B. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 10 ga. diameter wire. 

2.3 STEEL SOFFIT FRAMING 

A. Components, General:  As follows: 

1. Comply with ASTM C 754 for conditions indicated. 
2. Steel Sheet Components:  Complying with ASTM C 645 requirements for metal and with 

ASTM A 653/A 653M, G40, hot-dip galvanized zinc coating. 

B. Steel Studs and Runners:  ASTM C 645. 

1. Minimum Base Metal Thickness:  0.0312 inch. 
2. Depth:  4”. 

C. Deep-Leg Deflection Track:  ASTM C 645 top runner with 2-inch- deep flanges. 

D. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width 
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indicated. 

1. Minimum Base Metal Thickness:  0.0312 inch. 

E. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and 
other properties required to fasten steel members to substrates. 

2.4 INTERIOR GYPSUM WALLBOARD 

A. Panel Size:  Provide in maximum lengths and widths available that will minimize joints in each 
area and correspond with support system indicated. 

B. Moisture- and Mold-Resistant Type:  With moisture- and mold-resistant core and surfaces. 

1. Core:  5/8 inch, Type X. 
2. Long Edges:  Tapered. 

C. Gypsum Wallboard:  ASTM C 36. 

1. Type X: 

a. Thickness:  5/8 inch unless indicated otherwise. 
b. Long Edges:  Tapered. 

2.5 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475. 

B. Joint Tape: 

1. Interior Gypsum Wallboard:  Paper. 

C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is 
compatible with other compounds applied on previous or for successive coats. 

1. Prefilling:  At open joints and damaged surface areas, use setting-type taping compound. 
2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and 

trim flanges, use setting-type taping compound. 

a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat:  For second coat, use setting-type, sandable topping compound. 
4. Finish Coat:  For third coat, use setting-type, sandable topping compound. 

2.6 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written recommendations. 
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B. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 
0.033 to 0.112 inch thick. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, 
cast-in anchors, and structural framing, for compliance with requirements and other conditions 
affecting performance.  Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLING STEEL FRAMING, GENERAL 

A. Installation Standards:  ASTM C 754, and ASTM C 840 requirements that apply to framing 
installation. 

B. Install supplementary framing, blocking, and bracing at terminations in gypsum board 
assemblies to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, 
furnishings, or similar construction.  Comply with details indicated and with gypsum board 
manufacturer's written recommendations or, if none available, with United States Gypsum's 
"Gypsum Construction Handbook." 

C. Isolate steel framing from building structure at locations indicated to prevent transfer of loading 
imposed by structural movement. 

1. Isolate ceiling assemblies where they abut or are penetrated by building structure. 
2. Isolate partition framing and wall furring where it abuts structure, except at floor.  Install 

slip-type joints at head of assemblies that avoid axial loading of assembly and laterally 
support assembly. 

a. Use deep-leg deflection track, installed prior to spray fireproofing.  As an 
alternative, install secondary metal standoffs prior to spray fireproofing and install 
deep leg deflection track to the secondary metal standoff framing. 

D. Do not bridge building control and expansion joints with steel framing or furring members.  
Frame both sides of joints independently. 

3.3 INSTALLING STEEL SUSPENDED CEILING AND SOFFIT FRAMING 

A. Suspend ceiling hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structural or ceiling suspension system.  Splay 
hangers where required to miss obstructions and offset resulting horizontal forces by 
bracing, countersplaying, or other equally effective means.  Provide additional splay 
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wires and compression struts as shown or as required to achieve the seismic resistance 
necessary to meet the structural design criteria.   

2. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with the location of hangers required to support standard 
suspension system members, install supplemental suspension  members and hangers in 
form of trapezes or equivalent devices.  Size supplemental suspension members and 
hangers to support ceiling loads within performance limits established by referenced 
standards. 

3. Secure wire hangers by looping and wire-tying, either directly to structures or to inserts, 
eyescrews, or other devices and fasteners that are secure and appropriate for substrate, 
and in a manner that will not cause them to deteriorate or otherwise fail. 

4. Do not support ceilings directly from permanent metal forms.  Furnish cast-in-place 
hanger inserts that extend through forms. 

5. Do not attach hangers to steel deck tabs. 
6. Do not attach hangers to steel roof deck.  Attach hangers to structural members. 
7. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

B. Installation Tolerances:  Install steel framing components for suspended ceilings so members 
for panel attachment are level to within 1/8 inch in 12 feet measured lengthwise on each 
member and transversely between parallel members. 

C. Sway-brace suspended steel framing with hangers used for support. 

D. Wire-tie or clip furring channels to supports. 

E. Install suspended steel framing components in sizes and spacings indicated, but not less than 
that required by the referenced steel framing and installation standards. 

1. Hangers:  48 inches o.c. 
2. Carrying Channels (Main Runners):  48 inches o.c. 
3. Furring Channels (Furring Members):  24 inches o.c. 

3.4 INSTALLING STEEL PARTITION AND SOFFIT FRAMING 

A. Install tracks (runners) at floors, ceilings, and structural walls and columns where gypsum board 
assemblies abut other construction. 

B. Installation Tolerance:  Install each steel framing and furring member so fastening surfaces vary 
not more than 1/8 inch from the plane formed by the faces of adjacent framing. 

C. Extend partition framing full height to structural supports or substrates above suspended 
ceilings, except where partitions are indicated to terminate at suspended ceilings.  Continue 
framing over frames for doors and openings and frame around ducts penetrating partitions 
above ceiling to provide support for gypsum board. 

1. Cut studs 1/2 inch short of full height to provide perimeter relief. 

D. Install steel studs and furring at the following spacings: 

1. Single-Layer Construction:  16 inches o.c., unless otherwise indicated. 
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2. Multilayer Construction:  16 inches o.c., unless otherwise indicated. 

E. Install steel studs so flanges point in the same direction and leading edge or end of each panel 
can be attached to open (unsupported) edges of stud flanges first. 

F. Frame door openings to comply with GA-600 and with gypsum board manufacturer's applicable 
written recommendations, unless otherwise indicated.  Screw vertical studs at jambs to jamb 
anchor clips on door frames; install runner track section (for cripple studs) at head and secure to 
jamb studs. 

1. Install two studs at each jamb, unless otherwise indicated. 
2. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 

clearance from jamb stud to allow for installation of control joint. 
3. Extend jamb studs through suspended ceilings and attach to underside of floor or roof 

structure above. 

G. Frame openings other than door openings the same as required for door openings, unless 
otherwise indicated.  Install framing below sills of openings to match framing required above 
door heads. 

3.5 APPLYING AND FINISHING PANELS, GENERAL 

A. Gypsum Board Application and Finishing Standards:  ASTM C 840 and GA-216. 

B. Install sound attenuation blankets before installing gypsum panels, unless blankets are readily 
installed after panels have been installed on one side. 

C. Install ceiling board panels across framing to minimize the number of abutting end joints and to 
avoid abutting end joints in the central area of each ceiling.  Stagger abutting end joints of 
adjacent panels not less than one framing member. 

D. Install gypsum panels with face side out.  Butt panels together for a light contact at edges and 
ends with not more than 1/16 inch of open space between panels.  Do not force into place. 

E. Locate edge and end joints over supports, except in ceiling applications where intermediate 
supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered 
edges against cut edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do not 
make joints other than control joints at corners of framed openings. 

F. Attach gypsum panels to steel studs so leading edge or end of each panel is attached to open 
(unsupported) edges of stud flanges first. 

G. Attach gypsum panels to framing provided at openings and cutouts. 

H. Form control and expansion joints with space between edges of adjoining gypsum panels. 

I. Cover both faces of steel stud partition framing with gypsum panels in concealed spaces (above 
ceilings, etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 
ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area. 



SECTION 09260 – GYPSUM BOARD ASSEMBLIES 

JNU TERMINAL MAIN ENTRY RENOVATION  GYPSUM BOARD ASSEMBLIES 
CBJ Contract No. E12-036  Page 09260 - 7 

2. Fit gypsum panels around ducts, pipes, and conduits. 

J. Isolate perimeter of non-load-bearing gypsum board partitions at structural abutments, except 
floors.  Provide 1/4- to 1/2-inch- wide spaces at these locations, and trim edges with U-bead 
edge trim where edges of gypsum panels are exposed.  Seal joints between edges and abutting 
structural surfaces with acoustical sealant. 

K. STC-Rated Assemblies:  Seal construction at perimeters, behind control and expansion joints, 
and at openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical 
sealant at both faces of partitions at perimeters and through penetrations.  Comply with 
ASTM C 919 and manufacturer's written recommendations for locating edge trim and closing 
off sound-flanking paths around or through gypsum board assemblies, including sealing 
partitions above acoustical ceilings. 

L. Space fasteners in gypsum panels according to referenced gypsum board application and 
finishing standard and manufacturer's written recommendations. 

1. Space screws a maximum of 12 inches o.c. for vertical applications. 

M. Space fasteners in panels that are tile substrates a maximum of 8 inches o.c. 

3.6 PANEL APPLICATION METHODS 

A. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to the greatest 
extent possible and at right angles to framing, unless otherwise indicated. 

2. On partitions/walls, apply gypsum panels vertically (parallel to framing), unless 
otherwise indicated or required by fire-resistance-rated assembly, and minimize end 
joints. 

a. Stagger abutting end joints not less than one framing member in alternate courses 
of board. 

b. At stairwells and other high walls, install panels horizontally, unless otherwise 
indicated or required by fire-resistance-rated assembly. 

B. Multilayer Application on Partitions/Walls:  Apply gypsum board indicated for base layers and 
face layers vertically (parallel to framing) with joints of base layers located over stud or furring 
member and face-layer joints offset at least one stud or furring member with base-layer joints, 
unless otherwise indicated or required by fire-resistance-rated assembly.  Stagger joints on 
opposite sides of partitions. 

C. Single-Layer Fastening Methods:  Apply gypsum panels to supports with steel drill screws. 

D. Multilayer Fastening Methods:  Fasten base layers and face layers separately to supports with 
screws. 

3.7 INSTALLING TRIM ACCESSORIES 

A. General:  For trim with back flanges intended for fasteners, attach to framing with same 
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fasteners used for panels.  Otherwise, attach trim according to manufacturer's written 
instructions. 

B. Control Joints:  Install control joints at locations indicated on Drawings. 

3.8 FINISHING GYPSUM BOARD ASSEMBLIES 

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for 
decoration.  Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended 
for tape. 

D. Gypsum Board Finish Levels:  Finish panels to levels indicated below, according to 
ASTM C 840, for locations indicated: 

1. Level 1:  Embed tape at joints in ceiling plenum areas, concealed areas, and where 
indicated, unless a higher level of finish is required for fire-resistance-rated assemblies 
and sound-rated assemblies. 

2. Level 4:  Embed tape and apply separate first, fill, and finish coats of joint compound to 
tape, fasteners, and trim flanges at panel surfaces that will be exposed to view, unless 
otherwise indicated. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the CONTRACT, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Dimension stone tile and related setting materials applied to walls. 
2. Tile backing panels. 
3. Metal edge strips. 

1.3 DEFINITIONS 

A. Dimension Stone Tile:  Modular stone units less than 3/4 inch (19 mm) thick. 

B. Module Size:  Actual tile size plus joint width. 

C. Natural-Cleft Finish:  Uneven surface produced by splitting stone along a natural cleavage 
plane; without visible tool marks and with a gap not exceeding 3/16 inch (5 mm) when faces are 
tested for flatness with a 24-inch (600-mm) straightedge. 

1.4 SUBMITTALS 

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

B. Samples for Initial Selection:  For each type of grout indicated and accessories involving color 
selection. 

C. Maintenance Data:  For dimension stone tile to include in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Supplier Qualifications:  A firm experienced in supplying products similar to those indicated for 
the Project and with a record of successful in-service performance. 

B. Source Limitations for Stone Tile:  Obtain each stone product type through single source from 
single producer. 

1. For each stone product type, provide one stone variety. 
2. Where two or more stone product types are identical except for size or finish, provide 

same variety for each type. 
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3. Obtain each variety of stone from same location in a single quarry with resources to 
provide materials of consistent quality in appearance and physical properties. 

C. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality 
for each mortar, adhesive, and grout component from single manufacturer and each aggregate 
from single source or producer. 

D. Source Limitations for Other Products:  Obtain each of the following products specified in this 
Section from a single manufacturer for each product: 

1. Cementitious backer units. 
2. Metal edge strips. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store packaged materials in original containers with seals unbroken and labels intact 
until time of use. 

B. Store stone tile and cementitious materials on elevated platforms, under cover, and in a dry 
location. 

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

D. Store liquid materials in unopened containers and protected from freezing. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install stone tile until construction in spaces is complete and 
ambient temperature and humidity conditions are maintained at the levels indicated in 
referenced standards and manufacturer's written instructions. 

1.8 SEQUENCING AND SCHEDULING 

A. Sequence stone tile installation with other work to minimize possibility of damage and soiling 
during remainder of construction period. 

B. Install stone tile and accessories only after other finishing operations, including painting, have 
been completed. 

1.9 EXTRA MATERIALS 

A. Furnish extra materials that match and are from same production runs as products installed and 
that are packaged with protective covering for storage and identified with labels describing 
contents. 

1. Dimension Stone Tile:  Furnish quantity of full-size units equal to 3 percent of amount 
installed, for each type, composition, color, pattern, and size indicated. 
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2. Grout:  Furnish quantity of grout equal to 3 percent of amount installed for each type, 
composition, and color indicated. 

PART 2 - PRODUCTS 

2.1 STONE PRODUCTS 

A. Varieties and Sources:  Subject to compliance with requirements, provide those indicated. 

B. Provide stone products that are free of defects impairing their function for use indicated, 
including cracks, seams, and starts. 

C. Stone Tile Type SL: 

1. Stone Type:  Slate, complying with ASTM C 629, Classification  II, Interior. 
2. Basis of Design:  Subject to compliance with requirements, provide product indicated or 

comparable product: 

a. Mfr:  Dal Tile  

3. Series:  Slate Collection 
4. Color:  California Gold S700 
5. Finish:  Natural cleft. 
6. Edges:  Square. 
7. Module Size:  12 by 12 inches (305 by 305 mm). 
8. Nominal Tile Thickness:  3/8 inch (10 mm). 
9. Joint Width:  3/8 inch (10 mm) maximum. 

2.2 TILE BACKING PANELS 

A. Cementitious Backer Units:  ANSI A118.9 or ASTM C 1325, in maximum lengths available to 
minimize end-to-end butt joints. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. C-Cure; C-Cure Board 990. 
b. Custom Building Products; Wonderboard. 
c. FinPan, Inc.; Util-A-Crete Concrete Backer Board. 
d. USG Corporation; DUROCK Cement Board. 

2. Thickness:  As indicated on drawings.  

2.3 SETTING MATERIALS 

A. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4. 
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1. 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: 

a. Boiardi Products; a QEP company. 
b. Bostik, Inc. 
c. C-Cure. 
d. Custom Building Products. 
e. Jamo Inc. 
f. Laticrete International, Inc. 
g. MAPEI Corporation. 
h. Summitville Tiles, Inc. 
i. TEC; a subsidiary of H. B. Fuller Company. 

2. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or 
acrylic additive to which only water must be added at Project site. 

3. For wall applications, provide mortar that complies with requirements for nonsagging 
mortar in addition to the other requirements in ANSI A118.4. 

2.4 GROUT MATERIALS 

A. Sand-Portland Cement Grout:  ANSI A108.10, composed of white or gray cement and white or 
colored aggregate as required to produce color indicated and recommended by slate tile 
manufacturer. 

B. Polymer-Modified Tile Grout:  ANSI A118.7. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Boiardi Products; a QEP company. 
b. Bonsal American; an Oldcastle company. 
c. Bostik, Inc. 
d. C-Cure. 
e. Custom Building Products. 
f. Jamo Inc. 
g. Laticrete International, Inc. 
h. MAPEI Corporation. 
i. Summitville Tiles, Inc. 

2. Polymer Type:  Ethylene vinyl acetate or acrylic additive, in dry, redispersible form, 
prepackaged with other dry ingredients. 

2.5 ELASTOMERIC SEALANTS 

A. General:  Provide sealants, primers, backer rods, and other sealant accessories that comply with 
the following requirements and with the applicable requirements in Division 7 Section "Joint 
Sealants" and that do not stain stone. 
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1. Use primers, backer rods, and sealant accessories recommended by sealant manufacturer. 

B. Colors:  Provide colors of exposed sealants to match colors of grout in stone tile adjoining 
sealed joints unless otherwise indicated. 

C. One-Part, Mildew-Resistant Silicone Sealant:  ASTM C 920; Type S; Grade NS; Class 25; 
Uses NT, G, A, and, as applicable to nonporous joint substrates indicated, O; formulated with 
fungicide, intended for sealing interior stone tile joints and other nonporous substrates that are 
subject to in-service exposures of high humidity and extreme temperatures. 

2.6 MISCELLANEOUS MATERIALS 

A. Trowelable Patching Compounds:  Latex-modified, portland cement-based formulation 
provided or approved by manufacturer of tile-setting materials for installations indicated. 

B. Metal Edge Strips:  Angle or L-shaped, height to match stone tile and setting-bed thickness, 
metallic or combination of metal and PVC or neoprene base, designed specifically for flooring 
applications; stainless-steel, ASTM A 666, 300 Series exposed-edge material. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide the 
following or comparable product: 

a. Schluter Systems L.P. 

C. Protective Coating:  Liquid grout-release coating that is formulated to protect exposed surfaces 
of stone tile against adherence of mortar and grout; compatible with stone, mortar, and grout 
products; easily removable after grouting is completed without damaging grout or stone tile; 
and recommended for use as temporary protective coating for stone tile. 

D. Cleaner:  A neutral cleaner capable of removing soil and residue without harming stone tile and 
grout surfaces, specifically approved for materials and installations indicated by stone tile 
producers and grout manufacturers. 

2.7 FABRICATION 

A. Facial Dimensions of Stone Tiles with Natural-Cleft Faces:  Do not vary facial dimensions from 
specified dimensions by more than plus or minus 1/32 inch (0.8 mm). 

B. Thickness of Stone Tiles with Natural-Cleft Finish:  Do not vary average thickness of each 
stone tile from specified thickness by more than plus or minus 1/16 inch (1.6 mm). 

C. Joint Surfaces:  Except for specified beveled or eased edges if any, dress joint surfaces square 
for full depth of stone tile. 

2.8 MIXING MORTARS AND GROUT 

A. Mix mortars and grouts to comply with referenced standards and with mortar and grout 
manufacturers' written instructions. 
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B. Add materials, water, and additives in accurate proportions. 

C. Use type of mixing equipment, mixer speeds, mixing containers, mixing time, and other 
procedures to produce mortars and grouts of uniform quality with optimum performance 
characteristics for installations indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where stone tile will be installed, with Installer 
present, for compliance with requirements for installation tolerances and other conditions 
affecting performance of installed stone tile. 

1. Verify that substrates for setting stone tile are firm, dry, clean, and free of coatings that 
are incompatible with tile-setting materials including curing compounds and other 
substances that contain soap, wax, oil, or silicone, and that they comply with flatness 
tolerances required by ANSI A108.01 for installations indicated. 

2. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical 
units of work, and similar items located in or behind stone tile has been completed. 

3. Verify that joints and cracks in stone tile substrates are coordinated with stone tile joint 
locations; if not coordinated, adjust joint locations in consultation with ARCHITECT. 

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

3.2 PREPARATION 

A. Fill cracks, holes, and depressions in concrete substrates for stone tile floors installed with thin-
set mortar with trowelable patching compound specifically recommended by tile-setting 
material manufacturer. 

B. Lay out stone tile patterns by marking joint lines on substrates to verify joint placement at 
edges, corners, doors, and other critical elements. 

C. Lay out stone tiles on substrates or on an adjacent surface to establish placement of individual 
stone tiles for balance of color and pattern variations. 

D. Field-Applied Temporary Protective Coating:  If indicated under stone tile type or needed to 
prevent grout from staining or adhering to exposed stone tile surfaces, precoat them with 
continuous film of temporary protective coating, taking care not to coat unexposed stone tile 
surfaces. 

3.3 STONE TILE INSTALLATION 

A. Comply with TCA's "Handbook for Ceramic Tile Installation" for TCA installation methods 
specified in stone tile installation schedules.  Comply with parts of the ANSI A108 Series 
"Specifications for Installation of Ceramic Tile" that are referenced in TCA installation methods 
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specified in stone tile installation schedules, and apply to types of setting and grouting materials 
used. 

B. Wipe backs of stone tiles with a damp cloth to remove dirt and dust before units are installed. 

C. Extend stone tile work into recesses and under or behind equipment and fixtures to form 
complete covering without interruptions unless otherwise indicated.  Terminate work neatly at 
obstructions, edges, and corners without disrupting pattern or joint alignments. 

D. Accurately form intersections and returns.  Perform cutting and drilling of stone tile without 
marring visible surfaces.  Carefully grind cut edges of stone tile abutting trim, finish, or built-in 
items for straight aligned joints.  Fit stone tile closely to electrical outlets, piping, fixtures, and 
other penetrations so plates, collars, or covers overlap stone tile. 

E. Jointing Pattern:  Lay stone tile in grid pattern unless otherwise indicated.  Lay out stone tile 
work and center stone tile fields in both directions in each space or on each wall area.  Lay out 
stone tile work to minimize the use of pieces that are less than half of a tile.  Provide uniform 
joint widths unless otherwise indicated. 

F. Lay out stone tile wainscots to dimensions indicated or to next full tile beyond dimensions 
indicated. 

G. Match stone tiles within each space by selecting tiles to achieve uniformity of color and pattern.  
Reject or relocate stone tiles that do not match color and pattern of adjacent tiles. 

H. Mix stone tiles to achieve a uniformly random distribution of color shadings and patterns. 

I. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including control, 
contraction, and isolation joints, where indicated.  Form joints during installation of setting 
materials, mortar beds, and stone tile.  Do not saw-cut joints after installing stone tiles. 

1. Where joints occur in concrete substrates, locate joints in stone tile surfaces directly 
above them. 

2. Prepare joints and apply sealants to comply with requirements in Division 7 Section 
"Joint Sealants." 

J. Metal Edge Strips:  Install where exposed edge of stone tile meets carpet, wood, or other 
finishes flush with or below top of stone tile. 

3.4 TILE BACKING PANEL INSTALLATION 

A. Install cementitious backer units at and where indicated. 

B. Install panels and treat joints according to ANSI A108.11 and manufacturer's written 
instructions for type of application indicated. 
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3.5 CRACK ISOLATION MEMBRANE INSTALLATION 

A. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written 
instructions to produce membrane of uniform thickness and bonded securely to substrate. 

B. Do not install tile or setting materials over crack isolation membrane until membrane has cured. 

3.6 ADJUSTING AND CLEANING 

A. Remove and replace material that is stained or otherwise damaged or that does not match 
adjoining stone tile.  Provide new matching units, installed as specified and in a manner to 
eliminate evidence of replacement. 

B. Cleaning:  On completion of placement and grouting, clean stone tile surfaces so they are free 
of foreign matter. 

1. Remove latex-portland cement grout residue from stone tile as soon as possible. 
2. Clean grout smears and haze from stone tile according to stone tile and grout 

manufacturer's written instructions but no sooner than 10 days after installation.  Use 
only cleaners recommended by stone tile and grout manufacturers and only after 
determining that cleaners are safe to use by testing on samples of stone tile and other 
surfaces to be cleaned.  Protect metal surfaces and plumbing fixtures from effects of 
cleaning.  Flush surfaces with clean water before and after cleaning. 

3. Remove temporary protective coating by method recommended by coating manufacturer 
and acceptable to stone tile and grout manufacturer.   

C. Apply sealer to cleaned stone tile flooring according to sealer manufacturer's written 
instructions. 

3.7 PROTECTION 

A. Protect installed stone tile with kraft paper or other heavy covering during construction period 
to prevent staining, damage, and wear.  If recommended by stone tile manufacturer, apply coat 
of neutral protective cleaner to completed stone tile walls and floors. 

B. Before final inspection, remove protective coverings and rinse neutral protective cleaner from 
stone tile surfaces. 

END OF SECTION 
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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 acoustical panels and exposed suspension systems for ceilings. 

B. Products furnished, but not installed under this Section, include anchors, clips, and other ceiling 
attachment devices to be cast in concrete at ceilings. 

1.3 DEFINITIONS 

A. AC:  Articulation Class. 

B. CAC:  Ceiling Attenuation Class. 

C. LR:  Light Reflectance coefficient. 

D. NRC:  Noise Reduction Coefficient. 

1.4 SUBMITTALS 

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

B. Qualification Data:  For testing agency. 

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for each acoustical panel ceiling. 

D. Maintenance Data:  For finishes to include in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of acoustical ceiling panel and supporting suspension 
system through one source from a single manufacturer. 

B. Fire-Test-Response Characteristics:  Provide acoustical panel ceilings that comply with the 
following requirements: 
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1. Fire-Resistance Characteristics:  Where indicated, provide acoustical panel ceilings 
identical to those of assemblies tested for fire resistance per ASTM E 119 by UL or 
another testing and inspecting agency acceptable to authorities having jurisdiction. 

2. Surface-Burning Characteristics:  Provide acoustical panels with the following surface-
burning characteristics complying with ASTM E 1264 for Class A materials as 
determined by testing identical products per ASTM E 84: 

a. Smoke-Developed Index:  450 or less. 

C. Seismic Standard:  Provide acoustical panel ceilings designed and installed to withstand the 
effects of earthquake motions according to the following: 

1. Standard for Ceiling Suspension Systems Requiring Seismic Restraint:  Comply with 
ASTM E 580. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver acoustical panels, suspension system components, and accessories to Project site in 
original, unopened packages and store them in a fully enclosed, conditioned space where they 
will be protected against damage from moisture, humidity, temperature extremes, direct 
sunlight, surface contamination, and other causes. 

B. Before installing acoustical panels, permit them to reach room temperature and a stabilized 
moisture content. 

C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install acoustical panel ceilings until spaces are enclosed 
and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and 
ambient temperature and humidity conditions are maintained at the levels indicated for Project 
when occupied for its intended use. 

1. Pressurized Plenums:  Operate ventilation system for not less than 48 hours before 
beginning acoustical panel ceiling installation. 

1.8 COORDINATION 

A. Coordinate layout and installation of acoustical panels and suspension system with other 
construction that penetrates ceilings or is supported by them, including light fixtures, HVAC 
equipment, fire-suppression system, and partition assemblies. 

1.9 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 
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1. Acoustical Ceiling Panels:  Full-size panels equal to 10.0 percent of quantity installed. 
2. Suspension System Components:  Quantity of each exposed component equal to 10.0 

percent of quantity installed. 
3. Hold-Down Clips:  Equal to 10.0 percent of quantity installed. 

PART 2 - PRODUCTS 

2.1 ACOUSTICAL PANELS, GENERAL 

A. Acoustical Panel Standard:  Provide manufacturer's standard panels of configuration indicated 
that comply with ASTM E 1264 classifications as designated by types, patterns, acoustical 
ratings, and light reflectances, unless otherwise indicated. 

B. Broad Spectrum Antimicrobial Fungicide and Bactericide Treatment:  Provide acoustical panels 
treated with manufacturer's standard antimicrobial formulation that inhibits fungus, mold, 
mildew, and gram-positive and gram-negative bacteria and showing no mold, mildew, or 
bacterial growth when tested according to ASTM D 3273 and evaluated according to 
ASTM D 3274 or ASTM G 21. 

2.2 ACOUSTICAL PANELS FOR ACOUSTICAL PANEL CEILING – ACP: 

1. Products:  Basis of Design:  Subject to compliance with requirements, provide product 
indicated or comparable product: 

a. Manufacturer:  Armstrong World Industries 
b. Series:  Optima Open Plan, Vector 

B. Classification:  Provide panels complying with ASTM E 1264 for type, form, and pattern as 
follows: 

1. Type and Form:  Type XII, glass-fiber base with membrane-faced overlay; Form  2, 
cloth. 

2. Pattern:  E (lightly textured). 

C. Color:  White. 

D. LR:  Not less than 0.90. 

E. NRC:  Not less than 0.90. 

F. CAC:  Not less than 25. 

G. AC:  Not less than 190. 

H. Edge/Joint Detail:  Reveal sized to fit flange of exposed suspension system members. 

I. Thickness:  7/8 inch. 

J. Modular Size:  24 by 24 inches. 
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K. Antimicrobial Treatment:  Inherent. 

2.3 METAL SUSPENSION SYSTEMS, GENERAL 

A. Metal Suspension System Standard:  Provide manufacturer's standard direct-hung metal 
suspension systems of types, structural classifications, and finishes indicated that comply with 
applicable requirements in ASTM C 635. 

B. Finishes and Colors, General:  Comply with NAAMM's "Metal Finishes Manual for 
Architectural and Metal Products" for recommendations for applying and designating finishes.  
Provide manufacturer's standard factory-applied finish for type of system indicated. 

C. Attachment Devices:  Size for five times the design load indicated in ASTM C 635, Table 1, 
"Direct Hung," unless otherwise indicated.  Comply with seismic design requirements. 

1. Anchors in Concrete:  Anchors of type and material indicated below, with holes or loops 
for attaching hangers of type indicated and with capability to sustain, without failure, a 
load equal to five times that imposed by ceiling construction, as determined by testing per 
ASTM E 488 or ASTM E 1512 as applicable, conducted by a qualified testing and 
inspecting agency. 

a. Corrosion Protection:  Stainless-steel components complying with ASTM F 593 
and ASTM F 594, Group 1 Alloy 304 or 316 for bolts; Alloy 304 or 316 for 
anchor. 

2. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application 
indicated, fabricated from corrosion-resistant materials, with clips or other accessory 
devices for attaching hangers of type indicated, and with capability to sustain, without 
failure, a load equal to 10 times that imposed by ceiling construction, as determined by 
testing per ASTM E 1190, conducted by a qualified testing and inspecting agency. 

D. Wire Hangers, Braces, and Ties:  Provide wires complying with the following requirements: 

1. Zinc-coated, Carbon Steel Wire: ASTM A641/A 641M, Class 1 Zinc coating, soft 
temper.  

2. Size:  Select wire diameter so its stress at 3 times hanger design load (ASTM C 635, 
Table 1, "Direct Hung") will be less than yield stress of wire, but provide not less than 
0.106-inch- diameter wire. 

E. Hanger Rods:  Mild steel, zinc coated or protected with rust-inhibitive paint. 

F. Angle Hangers:  Angles with legs not less than 7/8 inch wide; formed with 0.04-inch- thick, 
galvanized steel sheet complying with ASTM A 653/A 653M, G90 coating designation; with 
bolted connections and 5/16-inch- diameter bolts. 

G. Seismic Stabilizer Bars:  Manufacturer's standard perimeter stabilizers designed to 
accommodate seismic forces. 

H. Seismic Struts:  Manufacturer's standard compression struts designed to accommodate seismic 
forces. 
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I. Seismic Clips:  Manufacturer's standard seismic clips designed and spaced to secure acoustical 
panels in-place. 

J. Hold-Down Clips:  Where indicated, provide manufacturer's standard hold-down clips spaced 
24 inches o.c. on all cross tees. 

K. Impact Clips:  Where indicated, provide manufacturer's standard impact-clip system designed to 
absorb impact forces against acoustical panels. 

2.4 METAL SUSPENSION SYSTEM FOR ACOUSTICAL PANEL CEILING 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide the following or a 
comparable product: 

a. MFR:  Armstrong World Industries 
b. Prelude 15/16” Exposed tee grid 
c. Color: White 

2. Structural Classification:  Heavy-duty system. 
3. Face Design:  Flat, flush. 
4. Cap Material:  Steel cold-rolled sheet. 
5. Cap Finish:  Painted white. 

2.5 METAL EDGE MOLDINGS AND TRIM 

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Armstrong World Industries, Inc. 
2. BPB USA 
3. Chicago Metallic Corporation 
4. Fry Reglet Corporation 
5. Gordon, Inc. 
6. USG Interiors, Inc 

B. Roll-Formed, Sheet-Metal Edge Moldings and Trim:  Type and profile indicated or, if not 
indicated, manufacturer's standard moldings for edges and penetrations that comply with 
seismic design requirements; formed from sheet metal of same material, finish, and color as that 
used for exposed flanges of suspension system runners. 

1. Provide manufacturer's standard edge moldings that fit acoustical panel edge details and 
suspension systems indicated and that match width and configuration of exposed runners, 
unless otherwise indicated. 

2.6 ACOUSTICAL SEALANT 

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Acoustical Sealant for Exposed and Concealed Joints: 
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a. Pecora Corporation; AC-20 FTR Acoustical and Insulation Sealant. 
b. USG Corporation; SHEETROCK Acoustical Sealant. 

2. Acoustical Sealant for Concealed Joints: 

a. OSI Sealants, Inc.; Pro-Series SC-175 Rubber Base Sound Sealant. 
b. Pecora Corporation; BA-98. 
c. Tremco, Inc.; Tremco Acoustical Sealant. 

B. Acoustical Sealant for Exposed and Concealed Joints:  Manufacturer's standard nonsag, 
paintable, nonstaining latex sealant complying with ASTM C 834 and effective in reducing 
airborne sound transmission through perimeter joints and openings in building construction as 
demonstrated by testing representative assemblies according to ASTM E 90. 

C. Acoustical Sealant for Concealed Joints:  Manufacturer's standard nondrying, nonhardening, 
nonskinning, nonstaining, gunnable, synthetic-rubber sealant recommended for sealing interior 
concealed joints to reduce airborne sound transmission. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, including structural framing to which acoustical 
panel ceilings attach or abut, with Installer present, for compliance with requirements specified 
in this and other Sections that affect ceiling installation and anchorage and with requirements 
for installation tolerances and other conditions affecting performance of acoustical panel 
ceilings. 

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

3.2 PREPARATION 

A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at 
opposite edges of each ceiling.  Avoid using less-than-half-width panels at borders, and comply 
with layout shown on reflected ceiling plans. 

3.3 INSTALLATION 

A. General:  Install acoustical panel ceilings to comply with ASTM C 636 and seismic design 
requirements indicated, per manufacturer's written instructions and CISCA's "Ceiling Systems 
Handbook." 

B. Suspend ceiling hangers from building's structural members and as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structure or of ceiling suspension system. 

2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces 
by bracing, countersplaying, or other equally effective means. 
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3. Splay hangers only where required to miss obstructions; offset resulting horizontal forces 
by bracing, countersplaying, or other equally effective means. 

4. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with location of hangers at spacings required to support standard 
suspension system members, install supplemental suspension members and hangers in 
form of trapezes or equivalent devices. 

5. Secure wire hangers to ceiling suspension members and to supports above with a 
minimum of three tight turns.  Connect hangers directly either to structures or to inserts, 
eye screws, or other devices that are secure and appropriate for substrate and that will not 
deteriorate or otherwise fail due to age, corrosion, or elevated temperatures. 

6. Secure flat, angle, channel, and rod hangers to structure, including intermediate framing 
members, by attaching to inserts, eye screws, or other devices that are secure and 
appropriate for both structure to which hangers are attached and type of hanger involved.  
Install hangers in a manner that will not cause them to deteriorate or fail due to age, 
corrosion, or elevated temperatures. 

7. Do not support ceilings directly from permanent metal forms or floor deck.  Fasten 
hangers to cast-in-place hanger inserts, postinstalled mechanical or adhesive anchors, or 
power-actuated fasteners that extend through forms into concrete. 

8. When steel framing does not permit installation of hanger wires at spacing required, 
install carrying channels or other supplemental support for attachment of hanger wires. 

9. Do not attach hangers to steel deck tabs. 
10. Do not attach hangers to steel roof deck of the new structure.  Attach hangers to structural 

members. 
11. Space hangers not more than 48 inches o.c. along each member supported directly from 

hangers, unless otherwise indicated; provide hangers not more than 8 inches from ends of 
each member. 

12. Size supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced standards and publications. 

13. In the existing building attach hangers to structural members and to roof deck, with 
fasteners approved by Architect.  

C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four 
tight turns.  Suspend bracing from building's structural members as required for hangers, 
without attaching to permanent metal forms, steel deck, or steel deck tabs.  Fasten bracing wires 
into concrete with cast-in-place or postinstalled anchors. 

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and 
where necessary to conceal edges of acoustical panels. 

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of 
moldings before they are installed. 

2. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and not more 
than 3 inches from ends, leveling with ceiling suspension system to a tolerance of 1/8 
inch in 12 feet.  Miter corners accurately and connect securely. 

3. Do not use exposed fasteners, including pop rivets, on moldings and trim. 

E. Install suspension system runners so they are square and securely interlocked with one another.  
Remove and replace dented, bent, or kinked members. 
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F. Install acoustical panels with undamaged edges and fit accurately into suspension system 
runners and edge moldings.  Scribe and cut panels at borders and penetrations to provide a neat, 
precise fit. 

1. Arrange directionally patterned acoustical panels as follows: 

a. As indicated on reflected ceiling plans. 

2. For reveal-edged panels on suspension system runners, install panels with bottom of 
reveal in firm contact with top surface of runner flanges. 

3. For reveal-edged panels on suspension system members with box-shaped flanges, install 
panels with reveal surfaces in firm contact with suspension system surfaces and panel 
faces flush with bottom face of runners. 

4. Paint cut edges of panel remaining exposed after installation; match color of exposed 
panel surfaces using coating recommended in writing for this purpose by acoustical panel 
manufacturer. 

5. Install hold-down clips in areas indicated, in areas required by authorities having 
jurisdiction, and for fire-resistance ratings; space as recommended by panel 
manufacturer's written instructions, unless otherwise indicated. 

6. Install clean-room gasket system in areas indicated, sealing each panel and fixture as 
recommended by panel manufacturer's written instructions. 

7. Protect lighting fixtures and air ducts to comply with requirements indicated for fire-
resistance-rated assembly. 

3.4 CLEANING 

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and 
suspension system members.  Comply with manufacturer's written instructions for cleaning and 
touchup of minor finish damage.  Remove and replace ceiling components that cannot be 
successfully cleaned and repaired to permanently eliminate evidence of damage. 

END OF SECTION 
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PART 1 - GENERAL 
 
 
1.1   RELATED DOCUMENTS 
 
 Drawings and general conditions of Contract, including General and Supplementary Conditions and 

Divisions-1 Specification sections apply to work of this section.  
 
1.2 SUMMARY 
 

A. Section Includes: 

1. Metal ceiling panels. 
2. Suspension system. 
3. Wire hangers, carrier channels, wall angle moldings and accessories. 
 

B.   Related Sections: 

1.   Division 9 Section “Acoustical Panel Ceilings” 
 2.   Division 9 Section  “Gypsum Board Assemblies” 
 3.   Division 15 Heating, Ventilating, and Air Conditioning 
 5.   Division 16 Electrical Work 
 

1.3 REFERENCES 
 

A. American Society for Testing and Materials (ASTM): 
1. ASTM A 641 Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire. 
2. ASTM B 209 Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 
3. ASTM C 423 Sound Absorption and Sound Absorption Coefficients by the Reverberation 

Room Method. 
4. ASTM E 84 Standard Test Method for Surface Burning Characteristics of Building 

Materials. 
 

B.   International Code Council Evaluation Service 
1.   AC156 - Acceptance Criteria for Seismic Qualification Testing of Non-structural 

Components 
 
 

1.4 SUBMITTALS 
 

A. Product Data:  Submit manufacturer’s technical data for each type of ceiling unit and 
suspension system required. 

 
B. Installation Instructions:  Submit manufacturer’s installation instructions as referenced in Part 

3, Installation. 
 

C. Certifications:  Manufacturer’s certifications that products comply with specified requirements, 
including laboratory reports showing compliance with specified tests and standards. 
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 1.5 QUALITY ASSURANCE 
 

A. Single-Source Responsibility:  Provide Connections metal ceiling and suspension components 
produced by a single manufacturer with resources adequate to deliver a product of consistent 
quality in terms of appearance and physical properties for all project scopes and scales without 
risk of delay or interruption. 

 
B. Fire Performance Characteristics:  Identify ceiling components with appropriate applicable, 

testing, including:   
1. Surface Burning Characteristics:  As follows, tested per ASTM E 84 and complying with 

Class A  fire performance as follows: 
a. Flame Spread:  25 or less 
b. Smoke Developed:  50 or less 

    
C. Seismic Performance:  System seismic performance verified through full-scale testing in 

accordance with ICC-ES – AC-156 Acceptance Criterial for Seismic Qualification Testing of 
Non-Structural components. 

 
D. Coordination of Work:  Coordinate ceiling work with installers of related work including, but 

not limited to building insulation, gypsum board, light fixtures, mechanical systems, electrical 
systems, and sprinklers. 

 
 

      1.6   DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver system components in manufacturer’s original, unopened packages clearly labeled with 
the following information: item number and quantity, manufacturer’s name and address, client 
name and address and site address. 

 
B. Store components in a fully enclosed dry space where they will be protected against damage 

from moisture, direct sunlight, surface contamination and other construction activities. 
 

C. Exercise care in handling components to prevent damage to the surfaces and edges and prevent 
distortion or other physical damage. 

 
 

1.7     PROJECT CONDITIONS 
 
A. Space Enclosure: 

 Building areas to receive ceilings shall be free of construction dust and debris. Products may be 
installed where temperatures are between 32oF (0°C) and 120°F (49°C) and in spaces before the 
building is enclosed, where HVAC systems are cycled or not operating.  Such installations shall 
not be exposed to abnormal conditions, namely: chemical fumes, presence of standing water, or 
contact with moisture, as could result from condensations or building leaks.  The Connections 
system only may be used in exterior applications.  

 
B. Prior to installation, allow materials to reach ambient room temperature and humidity intended 

to be maintained for normal occupancy. 
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1.8 WARRANTY 
  

A. Ceiling  System:  Submit a written warranty executed by the manufacturer, agreeing to repair or 
replace panels that fail within the warranty period.  Failures include, but are not limited to: 
1. Rust and manufacturing defects. 

 
B.  Warranty Period: 

1. Ceiling System: One (1) year from date of installation. 
 
C.   The Warranty shall not deprive the Owner of other rights the Owner may have under other 

provisions of the Contract Documents and will be in addition to and run concurrent with other 
warranties made by the Contractor under the requirements of the Contract Documents. 

 
 
1.9 MAINTENANCE 
 

A. Extra Materials:  Deliver extra materials to Owner.  Furnish extra materials described below 
that match products installed.  Packaged with protective covering for storage and identified 
with appropriate labels. 
1. Ceiling Units:  Furnish quantity of full-size units equal to 2.0 percent of amount installed. 
2. Suspension System Components:  Furnish quantity of each exposed suspension component 

equal to 1.0 percent of amount installed. 
 

B.   Deliver extra stock to Owner’s representative. 
 

 
 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Basis of Design: Provide from the following Ceiling System: 

1. Armstrong World Industries, Inc. 
 

B. Or equal as approved by ARCHITECT. 
 
2.2    MATERIAL SPECIFICATION: 

 
A. Basis of Design: Provide from the following 

 

1. MetalWorks Linear: 
 

a. Material:  Electrogalvanized steel. 
b. Finish:  Post-production, powder-coat painted.   
c. Thickness:  0.021 inch. 
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d. Size:  Standard 4 inch, 8 inch, and 12 inch wide nominal panels including 1-1/4” 
reveal, 5/8 inch high x 8 feet long. 

e. Edge Details:  Square with extended flange.   
f. Color:  Primed  
g. Perforation Option:  (Unperforated) 
h. Fire Rating:  Class A, per IBC. 

B. Or equal approved by ARCHITECT. 
 

 
2.3 SUSPENSION SYSTEMS 

 
A. Carrier:  Provide Standard Carrier with Carrier Splices as needed for installation. 
 
B. Hanger Wire:  Minimum 12 gauge pre-stretched galvanized steel wire.   
 
C. Hanger Clip:  Provide item 5580 carrier steel clip to connect carriers to hanger wires. 

 
 
 

2.4    ACCESSORIES 
 

A. Panel Splices - for connecting panels. 
 
B. Trim Molding – Molding for Standard Carriers.  

 
C. Pressure Spring –  to use with trim molding. 

 
   

 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Installer must inspect the area where the ceiling system is to be installed for conditions that may 
affect the work and notify the Contractor in writing of any unsatisfactory conditions before 
proceeding. 

 
B. All work above the ceiling system is to be satisfactorily completed prior to start of the ceiling 

installation. 
 

C. All unsatisfactory conditions potentially affecting the ceiling system are to be corrected prior to 
the start of ceiling installation. 

 
D. Do not proceed with installation until all wet work such as concrete, terrazzo, plastering and 

painting has been completed and thoroughly dried out. 
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3.2 PREPARATION 
 

A. Verify and confirm ceiling layouts by actual field measurements to balance borders and 
minimize out-of-square conditions.  Coordinate all work that penetrates the ceiling. 
 
B. Ceiling systems shall be properly laid out per the manufacturer’s installation instructions or as 

shown on the approved shop drawings.   
 

C. Cutouts for lights, speakers, sprinklers or other items can be done on site. 
 

  
3.3 INSTALLATION   

 
 Install the suspended ceiling system in accordance with the manufacturer’s printed installation 

instructions, LA-297437; applicable industry standards; and local regulations and requirements in 
effect. 

 
 

3.4 ADJUSTING AND CLEANING 
 

Adjust ceiling components to provide a consistent finish and appearance in conformity with pre-
established tolerances and requirements.  All panels showing signs of damage, either in finish or in 
form are to be replaced.  All exposed surfaces are to be cleaned of any dirt, grease, fingerprints and 
marks or other imperfections with cleaning materials recommended by the manufacturer. 

 
END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Linoleum sheet flooring. 

1.3 ACTION SUBMITTALS 

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

B. Shop Drawings:  For each type of floor covering.  Include floor covering layouts, locations of 
seams, edges, columns, doorways, enclosing partitions, built-in furniture, cabinets, and cutouts. 

C. Samples for Initial Selection:  For each type of floor covering indicated. 

1. Include similar Samples of installation accessories involving color selection. 

D. Samples for Verification:  In manufacturer's standard size, but not less than 6-by-9-inch sections 
of each color and pattern of floor covering required. 

1. Heat-Welding Bead:  Include manufacturer's standard-size Samples, but not less than 9 
inches long, of each color required. 

E. Heat-Welded Seam Samples:  For each floor covering product and welding bead color and 
pattern combination required; with seam running lengthwise and in center of 6-by-9-inch 
Sample applied to rigid backing and prepared by Installer for this Project. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For each type of floor covering to include in maintenance manuals. 
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1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Sheet Flooring:  Furnish not less than 10 linear feet minimum in roll form and in full roll 
width for each color, pattern, and type of sheet flooring installed. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs workers for this Project who are 
competent in techniques required by manufacturer for floor covering installation. 

1. Engage an installer who employs workers for this Project who are trained or certified by 
manufacturer for installation techniques required. 

B. 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. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store floor coverings and installation materials in dry spaces protected from the weather, with 
ambient temperatures maintained within range recommended by manufacturer, but not less than 
65 deg F or more than 90 deg F. Store sheet flooring rolls upright. 

1.9 PROJECT CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer in spaces to receive 
floor coverings during the following time periods: 

1. 72 hours before installation. 
2. During installation. 
3. 72 hours after installation. 

B. Until Substantial Completion, maintain ambient temperatures within range recommended by 
manufacturer. 

C. Close spaces to traffic during floor covering installation. 

D. Close spaces to traffic for 72 hours after floor covering installation. 

E. Install floor coverings after other finishing operations, including painting, have been completed. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements provide products by one of the following:  

1. Armstrong World Industries, Inc. 
2. Forbo Flooring, Inc. 
3. Tarkett Inc. 

2.2 PERFORMANCE REQUIREMENTS 

A. FloorScore Compliance:  Linoleum shall comply with requirements of FloorScore Standard. 

B. Low-Emitting Materials:  Flooring system 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." 

2.3 LINOLEUM FLOOR COVERING 

A. Sheet Flooring:  ASTM F 2034 

1. Roll Size:  In manufacturer's standard length by not less than 78 inches wide. 

B. Seaming Method:  Heat welded. 

C. Thickness:  0.10 inch. 

D. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.4 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 
blended hydraulic-cement-based formulation provided or approved by manufacturer for 
applications indicated. 

B. Adhesives:  Water-resistant type recommended by manufacturer to suit products and substrate 
conditions indicated. 

1. Adhesives shall have a VOC content of not more than 50 g/L when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesives 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. Heat-Welding Bead:  Solid-strand product of linoleum floor covering manufacturer. 
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1. As selected by Architect from manufacturer's full range to contrast with linoleum floor 
covering. 

D. Integral-Flash-Cove-Base Accessories: 

1. Cove Strip:  1-inch radius provided or approved by manufacturer. 
2. Cove-Base Cap Strip:  Square metal, provided or approved by manufacturer. 

E. Floor Polish:  Provide protective liquid floor polish products as recommended by manufacturer. 

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 floor coverings. 

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 floor 
coverings. 

B. Concrete Substrates:  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 floor covering 

adhesives and that contain soap, wax, oil, or silicone, using mechanical methods 
recommended by manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed 
with installation only after substrates pass testing. 

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 75 percent 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. 
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D. Do not install floor coverings until they are same temperature as space where they are to be 
installed. 

1. Move floor coverings and installation materials into spaces where they will be installed at 
least 72 hours in advance of installation. 

E. Sweep and vacuum clean substrates to be covered by floor coverings immediately before 
installation. 

3.3 INSTALLATION, GENERAL 

A. Comply with manufacturer's written instructions for installing floor coverings. 

B. Scribe and cut floor coverings to butt neatly and tightly to vertical surfaces, permanent fixtures, 
and built-in furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings. 

C. Extend floor coverings into toe spaces, door reveals, closets, and similar openings. 

D. Maintain reference markers, holes, or openings that are in place or marked for future cutting by 
repeating on floor coverings as marked on subfloor.  Use chalk or other nonpermanent marking 
device. 

E. Install floor coverings on covers for telephone and electrical ducts and similar items in finished 
floor areas.  Maintain overall continuity of color and pattern between pieces of floor covering 
installed on covers and adjoining floor covering.  Tightly adhere floor covering edges to 
substrates that abut covers and to cover perimeters. 

F. Adhere floor coverings to substrates using a full spread of adhesive applied to substrate to 
produce a completed installation without open cracks, voids, raising and puckering at joints, 
telegraphing of adhesive spreader marks, and other surface imperfections. 

G. Heat-Welded Seams:  Comply with ASTM F 1516.  Rout joints and use welding bead to 
permanently fuse sections into a seamless floor covering.  Prepare, weld, and finish seams to 
produce surfaces flush with adjoining floor covering surfaces. 

3.4 LINOLEUM SHEET FLOORING INSTALLATION 

A. Unroll sheet floorings and allow them to stabilize before cutting and fitting. 

B. Lay out sheet floorings as follows: 

1. Maintain uniformity of floor covering direction. 
2. Minimize number of seams; place seams in inconspicuous and low-traffic areas, at least 6 

inches away from parallel joints in floor covering substrates. 
3. Match edges of floor coverings for color shading at seams. 
4. Avoid cross seams. 
5. Eliminate deformations that result from hanging method used during drying process 

(stove bar marks). 
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C. Integral-Flash-Cove Base:  Cove linoleum floor covering 6 inches up vertical surfaces.  Support 
floor covering at horizontal and vertical junction with cove strip.  Butt at top against cap strip. 

3.5 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of floor coverings. 

B. Perform the following operations immediately after completing floor covering 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 floor coverings 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 floor coverings before 
applying liquid floor polish. 

1. Apply two coat(s). 

E. After allowing drying room film (yellow film caused by linseed oil oxidation) to disappear, 
cover floor coverings until Substantial Completion. 

END OF SECTION 09654 
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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: 

1. Entry Mat carpet tile 

B. Related Sections include the following: 

1. Division 6 Section “Interior Architectural Woodwork” for wood base.  

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include manufacturer's written data on 
physical characteristics, durability, and fade resistance.  Include installation recommendations 
for each type of substrate. 

B. Samples:  For each of the following products and for each color and texture required.  Label 
each Sample with manufacturer's name, material description, color, pattern, and designation 
indicated on Drawings and in schedules. 

1. Carpet Tile:  Full-size Sample. 
2. Exposed Edge, Transition, and other Accessory Stripping. 

C. Qualification Data:  For Installer. 

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency. 

E. Maintenance Data:  For carpet tiles to include in maintenance manuals.  Include the following: 

1. Methods for maintaining carpet tile, including cleaning and stain-removal products and 
procedures and manufacturer's recommended maintenance schedule. 

2. Precautions for cleaning materials and methods that could be detrimental to carpet tile. 

F. Warranty:  Special warranty specified in this Section. 
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1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who is certified by the Floor Covering 
Installation Board or who can demonstrate compliance with its certification program 
requirements. 

B. Fire-Test-Response Characteristics:  Provide products with the critical radiant flux classification 
indicated in Part 2, as determined by testing identical products per ASTM E 648 by an 
independent testing and inspecting agency acceptable to authorities having jurisdiction. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Comply with CRI 104, Section 5, "Storage and Handling." 

1.6 PROJECT CONDITIONS 

A. Comply with CRI 104, Section 7.2, "Site Conditions; Temperature and Humidity" and 
Section 7.12, "Ventilation." 

B. Environmental Limitations:  Do not install carpet tiles until wet work in spaces is complete and 
dry, and ambient temperature and humidity conditions are maintained at the levels indicated for 
Project when occupied for its intended use. 

C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry to 
bond with adhesive and concrete slabs have pH range recommended by carpet tile 
manufacturer. 

1.7 WARRANTY 

A. Special Warranty for Carpet Tiles:  Manufacturer's standard form in which manufacturer agrees 
to repair or replace components of carpet tile installation that fail in materials or workmanship 
within specified warranty period. 

1. Warranty does not include deterioration or failure of carpet tile due to unusual traffic, 
failure of substrate, vandalism, or abuse. 

2. Failures include, but are not limited to, more than 10 percent loss of face fiber, edge 
raveling, snags, runs, loss of tuft bind strength, dimensional stability, excess static 
discharge, and delamination. 

3. Warranty Period:  10 years from date of Substantial Completion. 

1.8 EXTRA MATERIALS 

A. Furnish extra materials described below, before installation begins, that match products 
installed and that are packaged with protective covering for storage and identified with labels 
describing contents. 

1. Carpet Tile:  Full-size units equal to 5 percent of amount installed for each type indicated, 
but not less than 10 sq. yd.. 
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PART 2 - PRODUCTS 

2.1 ENTRY MAT – EM: 

A. Available Products: Basis of Design:  Subject to compliance with requirements, provide product 
indicated or comparable product: 

1. MFR:  Miliken Contract 

a. Series:  Cleansweep 
b. Pattern:  Barrier Reef 
c. Color:  227 Khaki 

B. Performance Characteristics:  As follows: 

1. Critical Radiant Flux Classification:  Not less than 0.45 W/sq. cm. 
2. Dry Breaking Strength:  Not less than 100 lbf per ASTM D 2646. 
3. Tuft Bind:  Not less than 10 lbf per ASTM D 1335. 
4. Delamination:  Not less than 4 lbf/in. per ASTM D 3936. 
5. Dimensional Tolerance:  Within 1/32 inch of specified size dimensions, as determined by 

physical measurement. 
6. Dimensional Stability:  0.2 percent or less per ISO 2551 (Aachen Test). 
7. Methenamine Pill Test (CPSC FF 1-70 or ASTM D 2859):  Self Extinguishing 
8. Colorfastness to Crocking:  Not less than 4, wet and dry, per AATCC 165. 
9. Colorfastness to Light:  Not less than 4 after 60 AFU (AATCC fading units) per 

AATCC 16, Option E. 
10. Antimicrobial Activity:  Not less than 2-mm halo of inhibition for gram-positive bacteria; 

not less than 1-mm halo of inhibition for gram-negative bacteria; no fungal growth; per 
AATCC 174. 

11. Electrostatic Propensity:  Less than 3.5 kV per AATCC 134. 

2.2 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, hydraulic-cement-based 
formulation provided or recommended by carpet tile manufacturer. 

B. Adhesives:  Water-resistant, mildew-resistant, nonstaining, pressure-sensitive type to suit 
products and subfloor conditions indicated, that complies with flammability requirements for 
installed carpet tile and is recommended by carpet tile manufacturer for releasable installation. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for maximum moisture content, alkalinity range, installation tolerances, and other 
conditions affecting carpet tile performance.  Examine carpet tile for type, color, pattern, and 
potential defects. 



 SECTION 09681 - CARPET TILE 

JNU TERMINAL MAIN ENTRY RENOVATION  CARPET TILE  
CBJ Contract No. E12-036  Page 09681 - 4 

B. Concrete Subfloors:  Verify that concrete slabs comply with ASTM F 710 and the following: 

1. Slab substrates are dry and free of curing compounds, sealers, hardeners, and other 
materials that may interfere with adhesive bond.  Determine adhesion and dryness 
characteristics by performing bond and moisture tests recommended by carpet tile 
manufacturer. 

2. Subfloor finishes comply with requirements specified in Division 3 Section "Structural 
Concrete" for slabs receiving carpet tile. 

3. Subfloors are free of cracks, ridges, depressions, scale, and foreign deposits. 

C. For wood subfloors, verify the following: 

1. Underlayment surface is free of irregularities and substances that may interfere with 
adhesive bond or show through surface. 

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

3.2 PREPARATION 

A. General:  Comply with CRI 104, Section 6.2, "Site Conditions; Floor Preparation," and with 
carpet tile manufacturer's written installation instructions for preparing substrates indicated to 
receive carpet tile installation. 

B. Use trowelable leveling and patching compounds, according to manufacturer's written 
instructions, to fill cracks, holes, depressions, and protrusions in substrates.  Fill or level cracks, 
holes and depressions 1/8 inch wide or wider and protrusions more than 1/32 inch, unless more 
stringent requirements are required by manufacturer's written instructions. 

C. Remove coatings, including curing compounds, and other substances that are incompatible with 
adhesives and that contain soap, wax, oil, or silicone, without using solvents.  Use mechanical 
methods recommended in writing by carpet tile manufacturer. 

D. Clean metal substrates of grease, oil, soil and rust, and prime if directed by adhesive 
manufacturer.  Rough sand painted metal surfaces and remove loose paint.  Sand aluminum 
surfaces, to remove metal oxides, immediately before applying adhesive. 

E. Broom and vacuum clean substrates to be covered immediately before installing carpet tile. 

3.3 INSTALLATION 

A. General:  Comply with CRI 104, Section 14, "Carpet Modules," and with carpet tile 
manufacturer's written installation instructions. 

B. Installation Method:  As recommended in writing by carpet tile manufacturer. 

C. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in 
furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings.  Bind or seal cut 
edges as recommended by carpet tile manufacturer. 
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D. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable 
flanges, alcoves, and similar openings. 

E. Maintain reference markers, holes, and openings that are in place or marked for future cutting 
by repeating on finish flooring as marked on subfloor.  Use nonpermanent, nonstaining marking 
device. 

F. Install pattern parallel to walls and borders. 

3.4 CLEANING AND PROTECTION 

A. Perform the following operations immediately after installing carpet tile: 

1. Remove excess adhesive, seam sealer, and other surface blemishes using cleaner 
recommended by carpet tile manufacturer. 

2. Remove yarns that protrude from carpet tile surface. 
3. Vacuum carpet tile using commercial machine with face-beater element. 

B. Protect installed carpet tile to comply with CRI 104, Section 16, "Protection of Indoor 
Installations." 

C. Protect carpet tile against damage from construction operations and placement of equipment and 
fixtures during the remainder of construction period.  Use protection methods indicated or 
recommended in writing by carpet tile manufacturer. 

END OF SECTION 
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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 surface preparation and the application of paint systems on the following 
exterior substrates: 
1. Steel. 
2. Galvanized metal. 
3. Aluminum (not anodized or otherwise coated). 

B. Related Sections include the following: 
1. Division 7 Section “Water Repellants” for sealing CMU. 
2. Division 9 Section "Interior Painting" for surface preparation and the application of paint 

systems on interior substrates. 

1.3 SUBMITTALS 

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

B. Samples for Initial Selection:  For each type of topcoat product indicated. 

C. Samples for Verification:  For each type of paint system and each color and gloss of topcoat 
indicated. 

1. Submit Samples on rigid backing, 8 inches square. 
2. Step coats on Samples to show each coat required for system. 
3. Label each coat of each Sample. 
4. Label each Sample for location and application area. 

D. Product List:  For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas.  Use same 
designations indicated on Drawings and in schedules. 

2. Printout of current "MPI Approved Products List" for each product category specified in 
Part 2, with the proposed product highlighted. 

1.4 QUALITY ASSURANCE 

A. MPI Standards: 
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1. Products:  Complying with MPI standards indicated and listed in "MPI Approved 
Products List." 

2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural 
Painting Specification Manual" for products and paint systems indicated. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F. 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.6 PROJECT CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 
between 50 and 95 deg F. 

B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at 
temperatures less than 5 deg F above the dew point; or to damp or wet surfaces. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials described below that are from same production run (batch mix) as 
materials applied and that are packaged for storage and identified with labels describing 
contents. 

1. Quantity:  Furnish an additional 5 percent, but not less than 1 gal. of each material and 
color applied. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Benjamin Moore & Co. 
2. ChemRex. 
3. Coronado Paint. 
4. Davis Paint Company. 
5. Del Technical Coatings. 
6. Envirocoat Technologies Inc. 
7. ICI Paints. 
8. Kelly-Moore Paints. 
9. NCP Coatings. 
10. PPG Architectural Finishes, Inc. 
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11. Rodda Paint Co. 
12. Sherwin-Williams Company (The). 
13. Sigma Coatings. 
14. Spectra-Tone. 

2.2 PAINT, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 

B. Colors:  As selected by Architect from manufacturer's full range. 

2.3 METAL PRIMERS 

A. Alkyd Anticorrosive Metal Primer:  MPI #79. 

1. VOC Content:  E Range of E2. 

B. Quick-Drying Alkyd Metal Primer:  MPI #76. 

1. VOC Content:  E Range of E2. 

C. Cementitious Galvanized-Metal Primer:  MPI #26. 

1. VOC Content:  E Range of E1. 

D. Waterborne Galvanized-Metal Primer:  MPI #134. 

1. VOC Content:  E Range of E2. 
2. Environmental Performance Rating:  EPR 2. 

2.4 EXTERIOR ALKYD PAINTS 

A. Exterior Alkyd Enamel (Semigloss):  MPI #94 (Gloss Level 5). 

1. VOC Content:  E Range of E1. 

2.5 QUICK-DRYING ENAMELS 

A. Quick-Drying Enamel (Semigloss):  MPI #81 (Gloss Level 5). 

1. VOC Content:  E Range of E1. 
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B. Quick-Drying Enamel (High Gloss):  MPI #96 (Gloss Level 7). 

1. VOC Content:  E Range of E1. 

2.6 ALUMINUM PAINT 

A. Aluminum Paint:  MPI #1. 

1. VOC Content:  E Range of E2. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

B. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

C. Begin coating application only after unsatisfactory conditions have been corrected and surfaces 
are dry. 

1. Beginning coating application constitutes Contractor's acceptance of substrates and 
conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates and paint systems indicated. 

B. Remove plates, machined surfaces, and similar items already in place that are not to be painted.  
If removal is impractical or impossible because of size or weight of item, provide surface-
applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 
reinstall items that were removed.  Remove surface-applied protection if any. 

2. Do not paint over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 

C. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and 
incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers as required 
to produce paint systems indicated. 

D. Steel Substrates:  Remove rust and loose mill scale.  Clean using methods recommended in 
writing by paint manufacturer. 
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E. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal 
fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that 
promote adhesion of subsequently applied paints. 

F. Aluminum Substrates:  Remove surface oxidation. 

G. Plastic Trim Fabrication Substrates:  Remove dust, dirt, and other foreign material that might 
impair bond of paints to substrates. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions. 

1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable items same as similar exposed surfaces.  Before final 

installation, paint surfaces behind permanently fixed items with prime coat only. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 
same material are to be applied.  Tint undercoats to match color of topcoat, but provide 
sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film 
has a uniform paint finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color 
breaks. 

3.4 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 

B. After completing paint application, clean spattered surfaces.  Remove spattered paints by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application.  Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by ARCHITECT, 
and leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 

3.5 EXTERIOR PAINTING SCHEDULE 

A. Steel Substrates: 

1. Quick-Drying Enamel System:  MPI EXT 5.1A. 
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a. Prime Coat:  Quick-drying alkyd metal primer. 
b. Intermediate Coat:  Quick-drying enamel matching topcoat. 
c. Topcoat:  Quick-drying enamel (semigloss). 

2. Alkyd System:  MPI EXT 5.1D. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat:  Exterior alkyd enamel matching topcoat. 
c. Topcoat:  Exterior alkyd enamel (semigloss). 

3. Aluminum Paint System:  MPI EXT 5.1K. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat:  Aluminum paint. 
c. Topcoat:  Aluminum paint. 

B. Galvanized-Metal Substrates: 

1. Alkyd System:  MPI EXT 5.3B. 

a. Prime Coat:  Cementitious galvanized-metal primer. 
b. Intermediate Coat:  Exterior alkyd enamel matching topcoat. 
c. Topcoat:  Exterior alkyd enamel (semigloss). 

C. Aluminum Substrates: 

1. Alkyd System:  MPI EXT 5.4F. 

a. Prime Coat:  Quick-drying primer for aluminum. 
b. Intermediate Coat:  Exterior alkyd enamel matching topcoat. 
c. Topcoat:  Exterior alkyd enamel (semigloss). 

D. Plastic Trim Fabrication Substrates: 

1. Alkyd System:  MPI EXT 6.8B. 

a. Prime Coat:  Bonding primer (water based). 
b. Intermediate Coat:  Exterior alkyd enamel matching topcoat. 
c. Topcoat:  Exterior alkyd enamel (semigloss). 

END OF SECTION 
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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 surface preparation and the application of paint systems on the following 
interior substrates: 
1. Steel. 
2. Galvanized metal. 
3. Aluminum (not anodized or otherwise coated). 
4. Wood. 
5. Gypsum board. 

B. Related Sections include the following: 

1. Division 5 Sections for shop priming of metal substrates with primers specified in this 
Section. 

2. Division 6 Sections for shop priming carpentry with primers specified in this Section. 
3. Division 9 Section "Exterior Painting" for surface preparation and the application of paint 

systems on exterior substrates. 

1.3 SUBMITTALS 

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

B. Samples for Initial Selection:  For each type of topcoat product indicated. 

1.4 QUALITY ASSURANCE 

A. MPI Standards: 

1. Products:  Complying with MPI standards indicated and listed in "MPI Approved 
Products List." 

2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural 
Painting Specification Manual" for products and paint systems indicated. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F. 
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1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.6 PROJECT CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 
between 50 and 95 deg F. 

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 
deg F above the dew point; or to damp or wet surfaces. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials described below that are from same production run (batch mix) as 
materials applied and that are packaged for storage and identified with labels describing 
contents. 

1. Quantity:  Furnish an additional 5 percent, but not less than 1 gal. of each material and 
color applied. 

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: 

1. Benjamin Moore & Co. 
2. Coronado Paint. 
3. Davis Paint Company. 
4. ICI Paints. 
5. Kelly-Moore Paints. 
6. Rodda Paint Co. 
7. Sherwin-Williams Company (The). 
8. Spectra-Tone. 

2.2 PAINT, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 
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B. VOC Content of Field-Applied Interior Paints and Coatings:  Provide products that comply with 
the following limits for VOC content, exclusive of colorants added to a tint base, when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24); these requirements do not 
apply to paints and coatings that are applied in a fabrication or finishing shop: 

1. Flat Paints, Coatings, and Primers:  VOC content of not more than 50 g/L. 
2. Nonflat Paints, Coatings, and Primers:  VOC content of not more than 150 g/L. 
3. Anti-Corrosive and Anti-Rust Paints Applied to Ferrous Metals:  VOC not more than 250 

g/L. 
4. Floor Coatings:  VOC not more than 100 g/L. 
5. Shellacs, Clear:  VOC not more than 730 g/L. 
6. Shellacs, Pigmented:  VOC not more than 550 g/L. 
7. Flat Topcoat Paints:  VOC content of not more than 50 g/L. 
8. Nonflat Topcoat Paints:  VOC content of not more than 150 g/L. 
9. Anti-Corrosive and Anti-Rust Paints Applied to Ferrous Metals:  VOC not more than 250 

g/L. 
10. Floor Coatings:  VOC not more than 100 g/L. 
11. Shellacs, Clear:  VOC not more than 730 g/L. 
12. Shellacs, Pigmented:  VOC not more than 550 g/L. 
13. Primers, Sealers, and Undercoaters:  VOC content of not more than 200 g/L. 
14. Dry-Fog Coatings:  VOC content of not more than 400 g/L. 
15. Zinc-Rich Industrial Maintenance Primers:  VOC content of not more than 340 g/L. 
16. Pre-Treatment Wash Primers:  VOC content of not more than 420 g/L. 

C. Chemical Components of Field-Applied Interior Paints and Coatings:  Provide topcoat paints 
and anti-corrosive and anti-rust paints applied to ferrous metals that comply with the following 
chemical restrictions; these requirements do not apply to paints and coatings that are applied in 
a fabrication or finishing shop: 

1. Aromatic Compounds:  Paints and coatings shall not contain more than 1.0 percent by 
weight of total aromatic compounds (hydrocarbon compounds containing one or more 
benzene rings). 

2. Restricted Components:  Paints and coatings shall not contain any of the following: 

a. Acrolein. 
b. Acrylonitrile. 
c. Antimony. 
d. Benzene. 
e. Butyl benzyl phthalate. 
f. Cadmium. 
g. Di (2-ethylhexyl) phthalate. 
h. Di-n-butyl phthalate. 
i. Di-n-octyl phthalate. 
j. 1,2-dichlorobenzene. 
k. Diethyl phthalate. 
l. Dimethyl phthalate. 
m. Ethylbenzene. 
n. Formaldehyde. 
o. Hexavalent chromium. 
p. Isophorone. 
q. Lead. 
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r. Mercury. 
s. Methyl ethyl ketone. 
t. Methyl isobutyl ketone. 
u. Methylene chloride. 
v. Naphthalene. 
w. Toluene (methylbenzene). 
x. 1,1,1-trichloroethane. 
y. Vinyl chloride. 

D. Colors:  As selected by ARCHITECT from manufacturer's full range unless otherwise noted. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter 
as follows: 
1. Masonry (Clay and CMU):  12 percent. 
2. Wood:  15 percent. 
3. Gypsum Board:  12 percent. 
4. Plaster:  12 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

D. Begin coating application only after unsatisfactory conditions have been corrected and surfaces 
are dry. 

1. Beginning coating application constitutes CONTRACTOR's acceptance of substrates and 
conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates indicated. 

B. Remove plates, machined surfaces, and similar items already in place that are not to be painted.  
If removal is impractical or impossible because of size or weight of item, provide surface-
applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 
reinstall items that were removed.  Remove surface-applied protection if any. 

2. Do not paint over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 
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C. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and 
incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers as required 
to produce paint systems indicated. 

D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do 
not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that 
permitted in manufacturer's written instructions. 

E. Concrete Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces if 
moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's 
written instructions. 

F. Steel Substrates:  Remove rust and loose mill scale.  Clean using methods recommended in 
writing by paint manufacturer. 

G. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal 
fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that 
promote adhesion of subsequently applied paints. 

H. Aluminum Substrates:  Remove surface oxidation. 

I. Wood Substrates: 

1. Scrape and clean knots, and apply coat of knot sealer before applying primer. 
2. Sand surfaces that will be exposed to view, and dust off. 
3. Prime edges, ends, faces, undersides, and backsides of wood. 
4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic 

wood filler.  Sand smooth when dried. 

J. Gypsum Board Substrates:  Do not begin paint application until finishing compound is dry and 
sanded smooth. 

K. Plaster Substrates:  Do not begin paint application until plaster is fully cured and dry. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions. 

1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  

Before final installation, paint surfaces behind permanently fixed equipment or furniture 
with prime coat only. 

3. Paint front and backsides of access panels, removable or hinged covers, and similar 
hinged items to match exposed surfaces. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 
same material are to be applied.  Tint undercoats to match color of topcoat, but provide 
sufficient difference in shade of undercoats to distinguish each separate coat. 
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C. If undercoats or other conditions show through topcoat, apply additional coats until cured film 
has a uniform paint finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color 
breaks. 

E. Painting Mechanical and Electrical Work:  Paint items exposed in equipment rooms and 
occupied spaces including, but not limited to, the following: 

1. Mechanical Work: 

a. Uninsulated metal piping. 
b. Uninsulated plastic piping. 
c. Pipe hangers and supports. 
d. Tanks that do not have factory-applied final finishes. 
e. Visible portions of internal surfaces of metal ducts, without liner, behind air inlets 

and outlets. 
f. Duct, equipment, and pipe insulation having cotton or canvas insulation covering 

or other paintable jacket material. 
g. Mechanical equipment that is indicated to have a factory-primed finish for field 

painting. 

2. Electrical Work: 

a. Switchgear. 
b. Panelboards. 
c. Electrical equipment that is indicated to have a factory-primed finish for field 

painting. 

3.4 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 

B. After completing paint application, clean spattered surfaces.  Remove spattered paints by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application.  Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by ARCHITECT, 
and leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 

3.5 INTERIOR PAINTING SCHEDULE 

A. Wood Substrates:  Including wood trim and panel products. 
1. Transparent Finish: 
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2. Grade:  Premium. 
3. AWI Finish System:  Catalyzed polyurethane. 
4. Staining:  Match ARCHITECT's sample. 
5. Wash Coat for Stained Finish:  Apply wash-coat sealer to woodwork made from closed-

grain wood before staining and finishing. 
6. Open Finish for Open-Grain Woods:  Do not apply filler to open-grain woods. 
7. Filled Finish for Open-Grain Woods:  After staining (if any), apply paste wood filler to 

open-grain woods and wipe off excess.  Tint filler to match stained wood. 

B. Concrete Substrates, Nontraffic Surfaces: 

1. Latex Over Sealer System:  MPI INT 3.1A. 

a. Prime Coat:  Interior latex primer/sealer. 
b. Intermediate Coat:  Interior latex matching topcoat. 
c. Topcoat:  Interior latex (flat). 

C. Steel Substrates: 

1. Institutional Low-Odor/VOC Latex System:  MPI INT 5.1S. 

a. Prime Coat:  Rust-inhibitive primer (water based). 
b. Intermediate Coat:  Institutional low-odor/VOC interior latex matching topcoat. 
c. Topcoat:  Institutional low-odor/VOC interior latex (low sheen). 

D. Galvanized-Metal Substrates: 

1. Institutional Low-Odor/VOC Latex System:  MPI INT 5.3N. 

a. Prime Coat:  Waterborne galvanized-metal primer. 
b. Intermediate Coat:  Institutional low-odor/VOC interior latex matching topcoat. 
c. Topcoat:  Institutional low-odor/VOC interior latex (low sheen). 

E. Gypsum Board Substrates: 

1. Institutional Low-Odor/VOC Latex System:  MPI INT 9.2M. 

a. Prime Coat:  Interior latex primer/sealer. 
b. Intermediate Coat:  Institutional low-odor/VOC interior latex matching topcoat. 
c. Topcoat:  Institutional low-odor/VOC interior latex (semigloss). 

F. Plaster Substrates: 

1. Institutional Low-Odor/VOC Latex System:  MPI INT 9.2M. 

a. Prime Coat:  Interior latex primer/sealer. 
b. Intermediate Coat:  Institutional low-odor/VOC interior latex matching topcoat. 
c. Topcoat:  Institutional low-odor/VOC interior latex (eggshell). 

END OF SECTION 
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PART 1- GENERAL 

1.1 SECTION INCLUDES 

A. Pipe, fittings, valves, and connections for sprinkler and combination sprinkler and standpipe 
systems. 

B. Scope of Work:   

1. Provide modifications and additions to an existing pipe schedule wet and dry pipe 
sprinkler systems as required for the renovation.    Sprinkler Header is located in existing 
Boiler Room with existing wet and dry valves and zones at the header.  

a. Zone 1 is a wet sprinkler system that serves first and second floors of the 
northern part of the airport, essentially north of grid line 5. 

b. Zone 2 is a wet sprinkler system serves first floor of the southern part of the 
airport, essentially south of grid line 5 and including the rental gift shop space.  A 
dry valve is located at the header off of Zone 2 that serves the dry pipe system at 
the vestibules and canopies in the Project Area. 

c. Zone 3 is a wet sprinkler system serves second floor of the southern part of the 
airport, essentially south of grid line 5. 

2. Replace all sprinkler heads in First Floor of the Project Area.  Where ceilings are being 
replaced the location of sprinkler heads will need to be modified for new ceiling layout.    
Provide modification where required by extending or modifying branch and main piping 
to accommodate new ceiling layout, new piping, ductwork, and heat pump installations, 
and for equipment clearance issues.   Coordinate locations of sprinkler heads with all 
other components.   Adjust existing sprinkler heads and piping as required for code 
compliance for the temporary and construction areas. 

3. Remove dry pipe systems at exterior canopies in project Area.  Relocate drum drip drains 
and inspectors tests for dry pipe system to behind locking enclosures.   

4. Demolition of and Connection to Existing Material, Equipment, and Systems: 

a. Where select piping systems are required to be partially removed for connection, 
prepare and protect the connection points appropriately to ensure later continuity of 
Work.  CONTRACTOR shall provide all temporary supports as required and 
completely replace material and equipment that are not suitably protected during 
construction and becomes damaged. CONTRACTOR shall provide all temporary 
caps for piping as required. CONTRACTOR shall remove all temporary provisions 
when the phase of Work is completed or earlier if required. 

b. All material and equipment that are to be removed for relocation is the 
CONTRACTORS responsibility to suitably protect and store in a location that 
protects from damage.  CONTRACTOR shall completely replace all relocated 
material and equipment that are damaged from storage and other misuse between 
demolition and reinstallation. 
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c. Where items are required to be removed such as piping it is to be assumed that this 
includes the removal of the respective system including but not limited to pipe 
hangers, supports, conduit, wiring, valves, and other related trim and appurtenances.  
Piping to be removed through a floor assumes that the piping is to be capped below 
floor and the floor finished smooth. 

d. Sprinkler Contractor shall be available during Demolition Work for coordination and 
assistance for related Work.   Sprinkler Contractor shall locate, isolate, and drain 
piping systems to be removed. 

e. Concrete wall and floor penetrations required.  Saw cut or core drill as required.  
Sleeve penetrations as specified in Section 15060.  Coordinate with Architect for 
structural beam penetration approvals. 

1.2 RELATED REQUIREMENTS 

A. The sprinkler mechanical work is governed by the entirety of the Specification Divisions not 
only Division 13 and 15.  The entire specification must be examined for requirements related to 
the Work hereunder.  The Work covered by this and all other Mechanical Subsections consists 
of furnishing labor, equipment, and materials in accordance with the specifications and 
drawings, together with any incidental items not shown or specified which can be reasonably 
inferred or taken as belonging to the Work and necessary in good practice to provide a complete 
and operating system described or shown as intended. 

B. Drawings and General provisions of the Contract, including General, Supplementary 
Conditions, and all Division Specifications Section, apply to this section. 

C. Section 09912 - Interior Painting:  Preparation and painting of fire protection piping systems. 

D. Section 13915 - Identification for Fire Suppression Piping and Equipment:  Piping 
identification. 

E. Section 13925 - Fire Suppression Sprinklers:  Sprinkler systems design. 

F. Section 15075 - Mechanical Identification:  Piping identification. 

1.3 REFERENCE STANDARDS 

A. ASME (BPV IX) - Boiler and Pressure Vessel Code, Section IX - Welding and Brazing 
Qualifications; The American Society of Mechanical Engineers; 2007. 

B. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; The 
American Society of Mechanical Engineers; 2005. 

C. ASME B16.3 - Malleable Iron Threaded Fittings; The American Society of Mechanical 
Engineers; 1998 (R2006). 

D. ASME B16.4 - Gray Iron Threaded Fittings; The American Society of Mechanical Engineers; 
1998 (R2006). 

E. ASME B16.5 - Pipe Flanges and Flanged Fittings; The American Society of Mechanical 
Engineers; 2003 (ANSI/ASME B16.5). 
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F. ASME B16.9 - Factory-made Wrought Steel Buttwelding Fittings; The American Society of 
Mechanical Engineers; 2007. 

G. ASME B16.11 - Forged Steel Fittings, Socket-welding and Threaded; The American Society of 
Mechanical Engineers; 2005. 

H. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; The American Society of 
Mechanical Engineers; 2001 (R2005) (ANSI B16.18). 

I. ASME B36.10M - Welded and Seamless Wrought Steel Pipe; The American Society of 
Mechanical Engineers; 2004. 

J. ASTM A 53/A 53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless; 2007. 

K. ASTM A 135/A 135M - Standard Specification for Electric-Resistance Welded Steel Pipe; 
2006. 

L. ASTM A 234/A 234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and 
Alloy Steel for Moderate and High Temperature Service; 2007. 

M. ASTM A 795/A 795M - Standard Specification for Black and Hot-Dipped Zinc-Coated 
(Galvanized) Welded and Seamless Steel Pipe for Fire Protection Use; 2007. 

N. AWS A5.8/A5.8M - Specification for Filler Metals for Brazing and Braze Welding; American 
Welding Society; 2004 and errata. 

O. AWWA C111/A21.11 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings; 
American Water Works Association; 2007 (ANSI/AWWA C111/A21.11). 

P. AWWA C151/A21.51 - Ductile-Iron Pipe, Centrifugally Cast, for Water; American Water 
Works Association; 2002, and Errata 2002 (ANSI/AWWA C151/A21.51). 

Q. NFPA 13 - Standard for the Installation of Sprinkler Systems; National Fire Protection 
Association; 2007. 

R. NFPA 14 - Standard for the Installation of Standpipe and Hose Systems; National Fire 
Protection Association; 2007. 

S. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.; current 
edition. 

1.4 SUBMITTALS 

A. General: Provide submittals according to Conditions of Contract, Division 1 Specifications 
Sections, and as required hereunder.  Drawings and general provisions of the Contract, 
including General, Supplementary Conditions, and all Division 1 Specification Sections, apply 
to this Section.  Approval of the data shall not eliminate responsibility for compliance with the 
Drawings or Specifications unless specific attention has been called in writing to proposed 
deviations at the time of transmittal of the data and such deviations have been approved, nor 
shall it eliminate the responsibility for freedom of errors of any sort in the data.  All Mechanical 
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submittal data for Project construction is to be turned in for approval at the same time in order 
for an efficient review process.  Partial submittals may be rejected until the full submittal is 
received. 

B. Specified Products:  Trade names and catalog numbers of manufactured products included 
herein are intended to indicate the type, size, and grade of quality of equipment and materials 
required and such equipment and materials are approved for installation, subject to full 
compliance with the Specifications.  Except where single manufacture is specified for 
standardization, requests for approval of other manufacturers than those specified must be 
accompanied by complete descriptions including overall dimensions, performance data, and, if 
catalog material, identification of specific products or items proposed. 

C. Shop Drawings: 

1. Submit preliminary layout of finished ceiling areas indicating only sprinkler locations 
coordinated with ceiling installation. 

2. Indicate hydraulic calculations, detailed pipe layout, hangers and supports, sprinklers, 
components and accessories.  Indicate system controls. 

3. Submit shop drawings to authority having jurisdiction for approval.  Provide shop 
drawings of entire project area including all existing features, piping, bracing, and systems.   
Show all connections to existing piping and show all project phasing plugs and 
connections. Submit proof of approval to Architect. 

4. Existing shop drawings of the area are available from the Owner.  Sprinkler system is 
generally not shown on the Construction Documents.  Site verification of existing 
conditions is required.  

D. Submittal Format:  All data shall be submitted at one time in neatly bound loose-leaf three ring 
binders with pockets and tabulated in order of Specification Division 15000 section. All data 
shall be typed, minimum 10 point font, no exceptions.  Data submitted that is not conforming to 
these specification requirements will be returned without reviewing and will need to be 
resubmitted at Contractors sole complete cost.  

1. Each binder shall have a set of separators with index tabs A to Z.  Tabs are to be printed 
type.  Slip-in tabs not acceptable. 

2. The first page shall be a cover sheet with project name, address, date, submittal product 
name, all applicable contractors and contact information, and all applicable consultants 
and contact information. 

3. Second page shall be a submittal manual index of all project Specification sections with 
respective tab numbers, and respective book number, if applicable.  

4. The first page of each manuals section shall be an index of that respective project 
Specification section and number with each product name, manufacturer name and model 
number.   

5. Each manuals section shall be labeled and certified by mechanical Subcontractor that the 
data presented is in accordance with project Specifications.  Index sheet in front of 
completed binder listing each piece of equipment or material submitted.  

6. Product Data to be utilized shall be flagged and noted and all other data shall be crossed 
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out or otherwise flagged that it is not in the project.   

7. Data shall be inserted in binders in order of Specification number. Specification number 
shall be clearly labeled on each submittal page. 

L. As-built Drawings:  As-built drawings shall be required at a minimum of two times during the 
project and final submittal.   Interim as-builts are to provide building maintenance staff updated 
information as to the systems.  As-builts shall accurately show all changes from Contract 
Documents for existing and new piping, ductwork, and equipment.  As-built drawings shall be 
updated daily and available for inspection on-site by the ARCHITECT.   

M. Operating and Maintenance Data:  See Division 1 for the number of sets of data to be provided 
for submittal and additional requirements.  Separate and complete manuals are required for the 
two volumes of mechanical work. Provide a minimum of four (4) copies.  The following data 
shall be provided to the ARCHITECT for approval 30 days prior to the request for Substantial 
Completion inspection. Except for the valve directory and nameplate directory, the data shall be 
provided complete at one time.  Partial or separate data will be returned for completion.  The 
valve directory and nameplate directory may be provided for approval previous to the other 
data.  The first section of the O&M manual shall be as listed in the following subparagraphs in 
order presented hereunder.  All of the following subparagraphs sections shall be furnished with 
permanent plastic see through covers. See requirements under 1.4.D for additional submittal and 
formatting requirements.   

1. Cover and Index sheets as in 1.4.C. above. 

2. Description of systems and operating instructions:  The Contractor shall prepare a brief 
type written description of all new and modified systems, explaining how the systems 
operate and indicating the proper settings of controls and switches.  The instructions are to 
include all information required for the proper settings of controls and switches for the 
existing and new systems.  The instructions are to include all information required for the 
proper operation of the systems.  Technical knowledge on controls or adjustments requiring 
specialized technicians should not be included in the instructions. 

3. Manufacturers' literature:  Manufacturers' instructions for operation and maintenance of all 
mechanical equipment and specialties, including replacement parts lists, capacity curves or 
charts, equipment data sheets, manufacturers' literature on the equipment, and as-built 
wiring diagrams and control drawings, all suitable for side binding to 8-1/2 x 11 inch size.  
All data not applicable to the job is to be crossed out or deleted.  Manuals turned in for 
review with non-applicable data not crossed out shall be returned to the Contractor. 

4. Maintenance instructions:  Typewritten instructions for the maintenance of the systems, 
listing each service required on all of the mechanical equipment, including inspections, 
lubrication, cleaning, checking, and all other operations required.  The list is to include all 
types of bearings installed on the equipment and the type of lubricant required. 

5. Maintenance schedule:  List of each item of mechanical equipment requiring inspection, 
lubrication, cleaning, or service including the type of bearings and type of lubricating 
means for each piece of equipment.  Each item of equipment is to be listed separately with 
the service required.  List to include the times during the year when such inspection and 
maintenance shall be performed.  The specific maintenance required shall be referenced 
back to the maintenance instructions.  
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6. Valve directory:  Indicating valve number, size, location, function, and normal position for 
each numbered valve.  The directory shall be provided and approved before installation of 
the valve tags.  A sample arrangement will be furnished upon request.  Two copies required 
for the preliminary list. See Section 15075 – Mechanical Identification.   

7. Guide Documents:  Sample operating and maintenance instructions and maintenance 
schedule may be obtained from the ARCHITECT upon request, to assist in properly setting 
up the data. 

8. Instructions To Personnel: The mechanical Subcontractor shall instruct operating personnel 
in the operation and maintenance of the systems before accepting the responsibility of 
operation and maintenance of the systems. 

9. Qualification Data: For sprinkler pipe fitters. 

N. Shop Drawings: Verify on-site as-built conditions during demolition of construction if required 
where system is concealed.  Indicate pipe materials used, jointing methods, supports, floor and 
wall penetration seals.  Indicate installation, layout, weights, mounting and support details, and 
piping connections.  Shop drawings shall be coordinated and corrected with all other disciplines 
for interference and location of existing and new conditions prior to submittal to ARCHITECT.  

O. Submit prior to Substantial Completion Inspection and Final Inspection a detailed list  of 
equipment and systems that will NOT be completed for the completion date.  Include status and 
information of deficiencies from all previous inspection reports. 

P. Submit prior to Re-inspections of Substantial Completion Inspections, if applicable, and the 
Final Inspection a marked copy of the previous Engineers Inspection Reports detailing all items 
that have been completed and all items that have not been completed with reasons thereof.  Re-
inspection or Final Inspection will not occur until receipt of this list.   

1.5 COOPERATIVE WORK 

A. The Work hereunder shall be coordinated between various mechanical sections including 
Division 15 and with the Work specified under other divisions or contracts toward rapid 
completion of the entire project.  If any cooperative Work must be altered due to lack of proper 
supervision hereunder, or failure to make proper provisions in time, then the Work hereunder 
shall include all expense of such changes as are necessary to be made in the Work under other 
divisions and contracts, and such changes shall be directly supervised by the ARCHITECT and 
shall be made to the satisfaction of the ARCHITECT. 

B. In general pitched piping and ductwork shall take preference in location within the project area. 
Coordination of all drain valves, duct access doors, and other equipment requiring access and 
maintenance procedures is required with all building components during construction for 
maximum accessibility and proper location as intended. 

C. Existing systems:  Where modifications are to be made to existing systems which are required 
to remain in service for areas of the building not affected by this Project, CONTRACTOR shall 
coordinate disruption with Using Agency.  WORK shall be performed only upon specific 
Approval, time, and duration as agreed to by the ARCHITECT. 
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1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 
this section with minimum three years documented experience. 

B. Installer Qualifications:  Company specializing in performing the work of this section 
documented experience. approved by manufacturer. 

C. Conform to UL, FM, and Warnock Hersey requirements. 

D. Products Requiring Electrical Connection:  Listed and classified as suitable for the purpose 
specified and indicated. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store valves in shipping containers, with labeling in place. 

B. Provide temporary protective coating on cast iron and steel valves. 

C. Provide temporary end caps and closures on piping and fittings. Maintain in place until 
installation. 

1.7 EXTRA MATERIALS 

A. See Section 01600 - Product Requirements, for additional provisions. 

B. Provide two valve stem packings for each size and type of valve installed. 

PART 2 - PRODUCTS 

2.1 FIRE PROTECTION SYSTEMS 

A. Sprinkler Systems:  Conform work to NFPA 13. 

B. Standpipe and Hose Systems:  Conform to NFPA 14. 

C. Welding Materials and Procedures:  Conform to ASME Code. 

2.2 ABOVE GROUND PIPING 

A. Steel Pipe: ASTM A 795 Schedule 10 for 2-1/2-inch pipe size and larger or ASTM A 53 
Schedule 40, black. 

1. Steel Fittings:  ASME B16.9, wrought steel, buttwelded. 
2. Cast Iron Fittings:  ASME B16.1, flanges and flanged fittings and ASME B16.4, threaded 

fittings. 
3. Malleable Iron Fittings:  ASME B16.3, threaded fittings. 
4. Mechanical Grooved Couplings:  Malleable iron housing clamps to engage and lock, "C" 

shaped elastomeric sealing gasket, steel bolts, nuts, and washers; galvanized for galvanized 
pipe. 
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2.3 PIPE HANGERS AND SUPPORTS 

A. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring. 

B. Hangers for Pipe Sizes 2 inches and Over:  Carbon steel, adjustable, clevis. 

C. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods. 

D. Wall Support for Pipe Sizes to 3 inches:  Cast iron hook. 

E. Wall Support for Pipe Sizes 4 inches and Over:  Welded steel bracket and wrought steel clamp. 

F. Vertical Support:  Steel riser clamp. 

G. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier 
or steel support. 

2.4 DRAIN VALVES 

A. Ball Valve: 

1. Manufacturers: 

a. Grinnel 
b. Nibco 
c. Substitutions:  See Section 01600 - Product Requirements. 

2. Compression Stop: Bronze with hose thread nipple and cap. 
3. Brass with cap and chain, 3/4 inch hose thread. 

PART 3 -EXECUTION 

3.1 PREPARATION 

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe. 

B. Remove scale and foreign material, from inside and outside, before assembly. 

C. Prepare piping connections to equipment with flanges or unions. 

D. Coordinate with Owner for all shutdowns of the system.    Keep shutdowns to a minimum.  Cap 
piping for work in the Project Area and recharge the remainder of the system immediately.   The 
sprinkler system is to remain active in all parts of the building not immediately under 
construction.  Construction area fire protection is to be the responsibility of the Contractor.  

3.2 INSTALLATION 

A. Install sprinkler system and service main piping, hangers, and supports in accordance with 
NFPA 13. 

B. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient. 
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C. Relocate sprinkler mains as required for renovation.   

D. Install piping to conserve building space, to not interfere with use of space and other work. 

E. Provide sway bracing as required by NFPA 13. 

F. Group piping whenever practical at common elevations. 

G. Sleeve pipes passing through partitions, walls, and floors. 

H. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 
equipment. 

I. Inserts: 

1. Provide inserts for placement in concrete formwork. 
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams. 
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 

inches. 
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 
5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt 

with recessed square steel plate and nut above slab. 

J. Pipe Hangers and Supports: 

1. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent 
work. 

2. Install in accordance with NFPA 13. 
3. Place hangers within 12 inches  of each horizontal elbow. 
4. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe 

movement without disengagement of supported pipe. 
5. Support vertical piping at every other floor.  Support riser piping independently of 

connected horizontal piping. 
6. Where several pipes can be installed in parallel and at same elevation, provide multiple or 

trapeze hangers. 
7. Provide copper plated hangers and supports for copper piping. 
8. Prime coat exposed steel hangers and supports.  Refer to Section 09900.  Hangers and 

supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not 
considered exposed. 

K. Slope piping and arrange systems to drain at low points.  Use eccentric reducers to maintain top 
of pipe level. 

L. Prepare pipe, fittings, supports, and accessories for finish painting.  Where pipe support 
members are welded to structural building framing, scrape, brush clean, and apply one coat of 
zinc rich primer to welding.  Refer to Section 09912. 

M. Do not penetrate building structural members unless indicated. 
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N. Provide sleeves when penetrating footings, floors, and walls. Seal pipe and sleeve penetrations 
to achieve fire resistance equivalent to fire separation required. 

O. When installing more than one piping system material, ensure system components are 
compatible and joined to ensure the integrity of the system.  Provide necessary joining fittings.  
Ensure flanges, union, and couplings for servicing are consistently provided. 

P. Die cut threaded joints with full cut standard taper pipe threads with red lead and linseed oil or 
other non-toxic joint compound applied to male threads only. 

Q. Install valves with stems upright or horizontal, not inverted. Remove protective coatings prior to 
installation. 

R. Provide gate valves for shut-off or isolating service. 

S. Provide drain valves at main shut-off valves, low points of piping and apparatus. 

T. Provide temporary supports, bracing, and piping as required to maintain an operational sprinkler 
system for the facility and outside of the immediate Project Area.    

END OF SECTION 
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PART 1-GENERAL 

1.1 SECTION INCLUDES 

A. Nameplates. 

B. Tags. 

C. Pipe Markers. 

1.2 RELATED REQUIREMENTS 

A. Section 09912 - Interior Painting:  Identification painting. 

B. The sprinkler mechanical work is governed by the entirety of the Specification Divisions not 
only Division 13 and 15.  The entire specification must be examined for requirements related to 
the Work hereunder.  The Work covered by this and all other Mechanical Subsections consists 
of furnishing labor, equipment, and materials in accordance with the specifications and 
drawings, together with any incidental items not shown or specified which can be reasonably 
inferred or taken as belonging to the Work and necessary in good practice to provide a complete 
and operating system described or shown as intended. 

C. Drawings and General provisions of the Contract, including General, Supplementary 
Conditions, and all Division Specifications Section, apply to this section. 

1.3 REFERENCE STANDARDS 

A. ASME A13.1 - Scheme for the Identification of Piping Systems; The American Society of 
Mechanical Engineers; 2007. 

1.4 SUBMITTALS 

A. See Section 01330 - Administrative Requirements, for Submittal Procedures. 

B. List:  Submit list of wording, symbols, letter size, and color coding for mechanical 
identification. 

C. Product Data:  Provide manufacturers catalog literature for each product required. 

D. Project Record Documents:  Record actual locations of tagged valves. 

PART 2- PRODUCTS 

2.1 MANUFACTURERS 

A. Brady Corporation 

B. Champion America, Inc. 

C. Seton Identification 
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D. Substitutions:  See Section 01600 - Product Requirements. 

2.2 NAMEPLATES 

A. Description:  Laminated three-layer plastic with engraved letters. 

1. Letter Color:  White. 
2. Letter Height:  1/4 inch. 
3. Background Color:  Black. 

2.3 TAGS 

A. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting 
background color.  Tag size minimum 1-1/2 inch diameter. 

B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth 
edges. 

2.4 PIPE MARKERS 

A. Color:  Conform to ASME A13.1. 

B. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around 
pipe or pipe covering; minimum information indicating flow direction arrow and identification 
of fluid being conveyed. 

C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing 
and printed markings. 

2.5 CEILING TACKS 

A. Description:  Steel with 3/4 inch diameter color coded head. 

B. Color code as follows: 

1. Sprinkler drain valves:  red. 

PART 3-EXECUTION 

3.1 PREPARATION 

A. Degrease and clean surfaces to receive adhesive for identification materials. 

B. Prepare surfaces in accordance with Section 09912 for stencil painting. 

3.2 INSTALLATION 

A. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply 
with sufficient adhesive to ensure permanent adhesion and seal with clear lacquer. 

B. Install tags with corrosion resistant chain. 
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C. Install plastic pipe markers in accordance with manufacturer's instructions. 

D. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's 
instructions. 

E. Identify valves with plastic nameplates.   

F. Identify valves in main and branch piping with tags. 

G. Identify piping, concealed or exposed, with plastic pipe markers.  Use tags on piping 3/4 inch 
diameter and smaller.  Identify service, flow direction, and pressure.  Install in clear view and 
align with axis of piping.  Locate identification not to exceed 20 feet on straight runs including 
risers and drops, adjacent to each valve and Tee, at each side of penetration of structure or 
enclosure, and at each obstruction. 

H. Provide ceiling tacks to locate valves above T-bar type panel ceilings.  Locate in corner of panel 
closest to equipment. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Wet-pipe sprinkler system. 

B. System design, installation, and certification for extension and modification of existing wet and 
dry sprinkler systems at Juneau International Airport.   

1.2 RELATED REQUIREMENTS 

A. The sprinkler mechanical work is governed by the entirety of the Specification Divisions not 
only Division 13 and 15.  The entire specification must be examined for requirements related to 
the Work hereunder.  The Work covered by this and all other Mechanical Subsections consists 
of furnishing labor, equipment, and materials in accordance with the specifications and 
drawings, together with any incidental items not shown or specified which can be reasonably 
inferred or taken as belonging to the Work and necessary in good practice to provide a complete 
and operating system described or shown as intended. 

B. Drawings and General provisions of the Contract, including General, Supplementary 
Conditions, and all Division Specifications Section, apply to this section. 

C. Section 13910 - Fire Protection Basic Materials and Methods:  Pipe, fittings, and valves. 

D. Section 13915 - Identification for Fire Suppression Piping and Equipment. 

E.  Section 15075 - Mechanical Identification. 

F. Section 16140 - Wiring Devices:  Electrical characteristics and wiring connections. 

1.3 REFERENCE STANDARDS 

A. FM P7825 - Approval Guide; Factory Mutual Research Corporation; current edition. 

B. ITS (DIR) - Directory of Listed Products; Intertek Testing Services NA, Inc.; current edition. 

C. NFPA 13 - Standard for the Installation of Sprinkler Systems; National Fire Protection 
Association; 2007. 

D. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.; current 
edition. 

1.4 SUBMITTALS 

A. See Section 01330 - Administrative Requirements, for Submittal Procedures. 

B. Product Data:  Provide data on sprinklers, valves, and specialties, including manufacturers 
catalog information.  Submit performance ratings, rough-in details, weights, support 
requirements, and piping connections. 
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C. Shop Drawings: 

1. Submit preliminary layout of finished ceiling areas indicating only sprinkler locations 
coordinated with ceiling installation. 

2. Indicate calculations, detailed pipe layout, hangers and supports, sprinklers, components 
and accessories.  Indicate system controls. 

3. Submit shop drawings to authority having jurisdiction for approval.  Submit proof of 
approval to Architect. 

D. Project Record Documents:  Record actual locations of sprinklers and deviations of piping from 
drawings.  Indicate existing and new drain and test locations. 

E. Operation and Maintenance Data:  Include components of system, servicing requirements, 
record drawings, inspection data, replacement part numbers and availability, and location and 
numbers of service depot. 

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project. 

1. Extra Sprinklers:  Type and size matching those installed, in quantity required by 
referenced NFPA design and installation standard. 

2. Sprinkler Wrenches:  For each sprinkler type. 

1.5 QUALITY ASSURANCE 

A. Maintain one copy of referenced design and installation standard on site. 

B. Conform to UL requirements. 

C. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 
this section with minimum three years documented experience. 

D. Installer Qualifications:  Company specializing in performing the work of this section with 
minimum 3 years experience approved by manufacturer. 

E. Equipment and Components:  Provide products that bear UL label or marking. 

F. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories 
Inc., as suitable for the purpose specified and indicated. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store products in shipping containers and maintain in place until installation.  Provide 
temporary inlet and outlet caps.  Maintain caps in place until installation. 

1.7 EXTRA MATERIALS 

A. See Section 01600 - Product Requirements, for additional provisions. 

B. Provide extra sprinklers of type and size matching those installed, in quantity required by 
referenced NFPA design and installation standard. 
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C. Provide suitable wrenches for each sprinkler type. 

D. Provide metal storage cabinet in location designated. 

PART 2 - PRODUCTS 

2.1 SPRINKLER SYSTEM 

A. Sprinkler System:  Provide coverage for entire building. 

B. Occupancy: Light hazard; comply with NFPA 13. 

C. Water Supply:  Determine volume and pressure from water flow test data.   

D. Interface system with building control system. 

E. Storage Cabinet for Spare Sprinklers and Tools:  Steel, located adjacent to alarm valve. 

2.2 SPRINKLERS 

A. Manufacturers: 

1. Automatic Sprinkler Corp. 
2. Central Systems 
3. Grinnel Corp 
4. Reliable Sprinkler Corp. 
5. Star Sprinkler Corp. 

B. Suspended Ceiling Type:  Standard pendant type with matching push on escutcheon plate. 

1. Finish:  Chrome. 
2. Escutcheon Plate Finish:  Chrome. 
3. Fusible Link:  Fusible solder link type temperature rated for specific area hazard. 

a. Substitutions:  See Section 01600 - Product Requirements. 

B. Exposed Area Type:  Standard upright type with guard. 

1. Finish:  Chrome. 
2. Fusible Link:  Fusible solder link type temperature rated for specific area hazard. 

a. Substitutions:  See Section 01600 - Product Requirements. 

C. Sidewall Type:  Standard horizontal sidewall type with matching push on escutcheon plate and 
guard. 

1. Finish:  Chrome. 
2. Escutcheon Plate Finish:  Chrome. 
3. Fusible Link:  Fusible solder link type temperature rated for specific area hazard. 

a. Substitutions:  See Section 01600 - Product Requirements. 
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D. Guards: Finish to match sprinkler finish. 

E. Spray Nozzles:  Brass with solid cone discharge, 30 degrees of arc with blow-off dust cap. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with referenced NFPA design and installation standard. 

B. Install equipment in accordance with manufacturer's instructions. 

C. Provide approved double check valve assembly at sprinkler system water source connection. 

D. Place pipe runs to minimize obstruction to other work. 

E. Place piping in concealed spaces above finished ceilings. 

F. Center sprinklers in two directions in ceiling tile and provide piping offsets as required. 

G. Apply masking tape or paper cover to ensure concealed sprinklers, cover plates, and sprinkler 
escutcheons do not receive field paint finish.  Remove after painting.  Replace painted 
sprinklers. 

H. Flush entire piping system of foreign matter. 

I. Install guards on sprinklers where indicated. 

J. Hydrostatically test entire system. 

K. Require test be witnessed by Fire Marshall. 

3.2 INTERFACE WITH OTHER PRODUCTS 

A. Ensure required devices are installed and connected as required to fire alarm system. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 WORK INCLUDED 

A. The mechanical Work is governed by the entire specification and not just Division 15.  The 
entire specification must be examined for requirements relating to the Work hereunder. The 
Work covered by this and all other Mechanical subsections consists of furnishing labor, 
equipment, and materials in accordance with the specifications or drawings, or both, together 
with any incidental items not shown or specified which can be reasonably inferred or taken as 
belonging to the Work and necessary in good practice to provide a complete system described 
or shown as intended. 

B. Project requires specific demolition and installation for project areas with the rest of the 
mechanical systems remaining active serving occupied building areas.   

1. Shut downs of mechanical systems will generally occur in off hours and during light 
occupancy times.   Coordinate shut down times to be a minimum time required.     

2. Construction documents for the renovation project do not show all required piping and 
ductwork offsets for a complete and operating systems.  Existing systems may require 
new systems to be modified for installation.  Construction documents show reported as-
built piping and ductwork systems.  Verify on site all existing conditions.   

C. Demolition of and Connection to Existing Material, Equipment, and Systems: 

1. Mechanical drawings show reported as-built and contract document locations of 
underground piping taken from past project drawings.  Contractor to determine actual 
existing locations of underground piping as needed without additional cost to the Owner. 
 Contractor to utilize pipe location devices as needed.  Contact ARCHITECT if actual 
piping locations are different than shown.  Excavation shall be required to locate piping, 
remove piping, install piping, and connect to existing piping. 

2. Where select piping systems are shown to be partially removed for connection, prepare 
and protect the connection points appropriately to ensure later continuity of Work.  
CONTRACTOR shall provide all temporary supports as required and completely replace 
material and equipment that are not suitably protected during construction and becomes 
damaged.  

3. CONTRACTOR shall provide all temporary caps for ductwork, piping, pneumatic 
controls, as required. CONTRACTOR shall provide all temporary partitions such as air-
tight air plenum separations as required to maintain continuity of systems and to not 
contaminate existing systems or finishes.  CONTRACTOR shall remove all temporary 
provisions when the Work is completed or earlier if required. 

4. All material and equipment that are to be removed for relocation is the CONTRACTORS 
responsibility to suitably protect and store in a location that protects from damage.  
CONTRACTOR shall completely replace all relocated material and equipment that are 
damaged from storage and other misuse between demolition and reinstallation. 
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5. Where items are shown to be removed such as piping or ductwork it is to be assumed 
that this includes the removal of the respective system including but not limited to pipe 
and duct hangers, supports, conduit, wiring, valves, and other related trim and 
appurtenances.  Piping to be removed through a floor assumes that the piping is to be 
capped below floor and the floor finished smooth. 

6. Mechanical Contractor shall be available during Demolition Work for coordination and 
assistance for related Work.   Mechanical Contractor shall locate, isolate, and drain 
piping systems to be removed.  

7. Concrete wall and floor penetrations required.  Saw cut or core drill as required.  Sleeve 
penetrations as specified.  Coordinate with Architect for structural beam penetration 
approvals. 

8. Demolition drawings do not show all work involved but rather a representation of the 
work expected.  Demolition drawings are to be coordinated with all drawings for full 
extend of Work. 

1.2 WORDING OF THE SPECIFICATIONS 

A. These specifications are of the abbreviated or streamlined type and frequently include 
incomplete sentences.  However, periods are used for clarity.  Words such as "shall", "shall 
be", "the Contractor shall", and similar mandatory phrases shall be supplied by inference in the 
same manner as they are required for the notes on the drawings. 

1.3 CODES AND REGULATIONS   

A. All Work hereunder shall be strictly in conformance with applicable codes and regulations.  
All plumbing Work shall be in accordance with the Codes listed below and City and Borough 
of Juneau modifications insofar as minimum requirements are concerned, but the drawings and 
specifications shall govern in case the minimum requirements are exceeded.  All electrical 
equipment shall bear the UL label. 

1. Title 19: City and Borough of Juneau, Building Regulation 
2. International Building Code and Mechanical Code-2009 edition 
3. Uniform Plumbing Code-2009 edition 
4. International Fire Code-2009 edition 
5. Local Sewer and Water District Requirements 
6. City and Borough of Juneau Department of Health 
7. State Department of Health 
8. Local Fire Marshall 
9. Local Air Pollution Control Agency 
10. State of Alaska Boiler and Unfired Pressure Vessel Inspection Law 
11. Occupational Safety and Health Administration (OSHA) 
12. National Fire Protection Association (NFPA) 
13. Uniform Fire Code (UFC) 
14. National Electric Code (NEC) 
15. Alaska State Fire Laws 
16. Environmental Protection Agency (EPA) 
17. Sheet Metal and Air Conditioning Contractors Association (SMACNA) 
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B. Pressure Vessels:  ASME code stamp required on all pressure vessels and relief valves.   

1.4 SUBMITTALS 

A. General: Provide submittals according to Conditions of Contract, Division 1 Specifications 
Sections, and as required hereunder.  Drawings and general provisions of the Contract, 
including General, Supplementary Conditions, and all Division 1 Specification Sections, apply 
to this Section.  Approval of the data shall not eliminate responsibility for compliance with the 
Drawings or Specifications unless specific attention has been called in writing to proposed 
deviations at the time of transmittal of the data and such deviations have been approved, nor 
shall it eliminate the responsibility for freedom of errors of any sort in the data.  All 
Mechanical submittal data for Project construction is to be turned in for approval at the same 
time in order for an efficient review process.  Partial submittals may be rejected until the full 
submittal is received. 

B. Specified Products:  Trade names and catalog numbers of manufactured products included 
herein are intended to indicate the type, size, and grade of quality of equipment and materials 
required and such equipment and materials are approved for installation, subject to full 
compliance with the Specifications.  Except where single manufacture is specified for 
standardization, requests for approval of other manufacturers than those specified must be 
accompanied by complete descriptions including overall dimensions, performance data, and, if 
catalog material, identification of specific products or items proposed. 

C. Submittal Format:  All data shall be submitted at one time in neatly bound loose-leaf three ring 
binders with pockets and tabulated in order of Specification Division 15000 section. All data 
shall be typed, minimum 10 point font, no exceptions.  Data submitted that is not conforming 
to these specification requirements will be returned without reviewing and will need to be 
resubmitted at Contractors sole complete cost.  

1. Each binder shall have a set of separators with index tabs A to Z.  Tabs are to be printed 
type.  Slip-in tabs not acceptable. 

2. The first page shall be a cover sheet with project name, address, date, submittal product 
name, all applicable contractors and contact information, and all applicable consultants 
and contact information. 

3. Second page shall be a submittal manual index of all project Specification sections with 
respective tab numbers, and respective book number, if applicable.  

4. The first page of each manuals section shall be an index of that respective project 
Specification section and number with each product name, manufacturer name and model 
number.   

5. Each manuals section shall be labeled and certified by mechanical Subcontractor that the 
data presented is in accordance with project Specifications.  Index sheet in front of 
completed binder listing each piece of equipment or material submitted.  

6. Product Data to be utilized shall be flagged and noted and all other data shall be crossed 
out or otherwise flagged that it is not in the project.   

7. Data shall be inserted in binders in order of Specification number. Specification number 
shall be clearly labeled on each submittal page. 
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D. As-built Drawings:  As-built drawings shall be required from all Mechanical Subcontractors 
and shall accurately show all changes from Contract Documents for existing and new piping, 
ductwork, and equipment.  As-built drawings shall be updated daily and available for 
inspection on-site by the ARCHITECT.   

E. Operating and Maintenance Data:  See Division 1 for the number of sets of data to be provided 
for submittal and additional requirements.  Separate and complete manuals are required for the 
two volumes of mechanical work. Provide a minimum of four (4) copies.  The following data 
shall be provided to the ARCHITECT for approval 30 days prior to the request for Substantial 
Completion inspection. Except for the valve directory and nameplate directory, the data shall 
be provided complete at one time.  Partial or separate data will be returned for completion.  
The valve directory and nameplate directory may be provided for approval previous to the 
other data.  The first section of the O&M manual shall be as listed in the following 
subparagraphs in order presented hereunder.  All of the following subparagraphs sections shall 
be furnished with permanent plastic see through covers. See requirements under 1.4.C for 
additional submittal and formatting requirements.   

1. Cover and Index sheets as in 1.4.C. above. 
2. Description of systems and operating instructions:  The Contractor shall prepare a brief 

type written description of all new and modified systems, explaining how the systems 
operate and indicating the proper settings of controls and switches.  The instructions are 
to include all information required for the proper settings of controls and switches.  The 
instructions are to include all information required for the proper operation of the 
systems.  Technical knowledge on controls or adjustments requiring specialized 
technicians should not be included in the instructions. 

3. Nameplate directory:  List of all new air handlers, fans, water heaters, expansion tanks, 
thermostatic mixing valves, pumps, terminal heating units, and other equipment 
nameplates, giving manufacturer's nameplate data, nameplate designation, location of 
equipment, area served; switch location, and normal position of the switch. Motor data 
must include the horsepower, voltage, full load amperage, phase, etc.  See Section 15075 
– Mechanical Identification.   

4. Manufacturers' literature:  Manufacturers' instructions for operation and maintenance of 
all mechanical equipment and specialties, including replacement parts lists, capacity 
curves or charts, equipment data sheets, manufacturers' literature on the equipment, and 
as-built wiring diagrams and control drawings, all suitable for side binding to 8-1/2 x 11 
inch size.  All data not applicable to the job is to be crossed out or deleted.  Manuals 
turned in for review with non-applicable data not crossed out shall be returned to the 
Contractor. 

5. Maintenance instructions:  Typewritten instructions for the maintenance of the systems, 
listing each service required on all of the mechanical equipment, including inspections, 
lubrication, cleaning, checking, and all other operations required.  The list is to include 
all types of bearings installed on the equipment and the type of lubricant required. 

6. Maintenance schedule:  List of each item of mechanical equipment requiring inspection, 
lubrication, cleaning, or service including the type of bearings and type of lubricating 
means for each piece of equipment.  Each item of equipment is to be listed separately 
with the service required.  List to include the times during the year when such inspection 
and maintenance shall be performed.  The specific maintenance required shall be 
referenced back to the maintenance instructions.  
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7. Valve directory:  Indicating valve number, size, location, function, and normal position 
for each numbered valve.  The directory shall be provided and approved before 
installation of the valve tags.  A sample arrangement will be furnished upon request.  
Two copies required for the preliminary list. See Section 15075 – Mechanical 
Identification.   

F. Guide Documents:  Sample operating and maintenance instructions and maintenance schedule 
may be obtained from the ARCHITECT upon request, to assist in properly setting up the data. 

G. Instructions To Personnel: The mechanical Subcontractor shall instruct operating personnel in 
the operation and maintenance of the systems before accepting the responsibility of operation 
and maintenance of the systems. 

H. Qualification Data: For sheet metal installers.  For pipe fitters. 

I. Shop Drawings: Verify on-site as-built conditions during demolition of construction if 
required where system is concealed.  Indicate pipe materials used, jointing methods, supports, 
floor and wall penetration seals.  Indicate installation, layout, weights, mounting and support 
details, and piping connections.  Shop drawings shall be coordinated and corrected with all 
other disciplines for interference and location of existing and new conditions prior to submittal 
to ARCHITECT.   

J. Submit prior to Substantial Completion Inspection and Final Inspection a detailed list  of 
equipment and systems that will NOT be completed for the completion date.  Include status 
and information of deficiencies from all previous inspection reports. 

K. Submit prior to Re-inspections of Substantial Completion Inspections, if applicable, and the 
Final Inspection a marked copy of the previous Engineers Inspection Reports detailing all 
items that have been completed and all items that have not been completed with reasons 
thereof.  Re-inspection or Final Inspection will not occur until receipt of this list.   

1.5 COOPERATIVE WORK 

A. The Work hereunder shall be coordinated between various mechanical sections including 
Division 13 and with the Work specified under other divisions or contracts toward rapid 
completion of the entire project.  If any cooperative Work must be altered due to lack of proper 
supervision hereunder, or failure to make proper provisions in time, then the Work hereunder 
shall include all expense of such changes as are necessary to be made in the Work under other 
divisions and contracts, and such changes shall be directly supervised by the ARCHITECT and 
shall be made to the satisfaction of the ARCHITECT. 

B. In general pitched piping and ductwork shall take preference in location within the project 
area. Coordination of all drain valves, duct access doors, and other equipment requiring access 
and maintenance procedures is required with all building components during construction for 
maximum accessibility and proper location as intended. 
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C. Existing systems:  Where modifications are to be made to existing systems which are required 
to remain in service for areas of the building not affected by this Project, CONTRACTOR 
shall coordinate disruption with Using Agency.  WORK shall be performed only upon specific 
Approval, time, and duration as agreed to by the ARCHITECT. 

1.6 QUALITY ASSURANCE 

A. Perform Work in conformance with all applicable codes, regulations, local ordinances, 
contract documents, and generally accepted good practice.  If discrepancies exist between 
specifications and contract plans then the solution that provides the Owner with the highest 
quality of product or installation shall be deemed as intended by the contract documents. 

B. All sheet metal workers shall be have a minimum documented sheet metal fabrication and 
installation experience in commercial and industrial facilities of 3 years or be enrolled in an 
Alaska Department of Labor approved Sheet Metal Apprentice program.  The ration of on-site 
workers shall not exceed 3 apprentices or sheet metal workers for every one foreman.  A 
foreman is defined as a sheet metal worker with minimum 3 years experience as detailed above 
or is an approved Journeyman. 

C. All Plumbers and Pipe Fitters shall have a minimum documented installation experience in 
commercial or industrial facilities of 3 years or be enrolled in an Alaska Department of Labor 
approved Plumbers and Pipe Fitters Apprentice program.  The ratio of on-site workers shall 
not exceed 2 apprentices or pipe fitters for every one Journeyman. 

1.7 FIELD MEASUREMENTS 

A. See Division 1 for specific requirements regarding:  Field Measurements and Site Conditions. 

B. Verifications:  All measurements shall be verified at the site and prior to fabrications of 
equipment and systems.  The existing conditions shall be fully observed before beginning the 
Work hereunder, and the Work hereunder executed in full coordination with the existing 
conditions observed.  All hazardous material including asbestos materials that are discovered 
during the course of construction shall be immediately brought to the attention of the 
ARCHITECT for action.  All Work performed with hazardous materials not approved by the 
Owner shall be at the full responsibility of the contractor and not the Owner.   

C. Changes:  Variations apparently necessary due to existing conditions shall be made only on 
approval in writing by the ARCHITECT. 
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1.8 TRANSPORTATION TO SITE AND ON-SITE STORAGE 

A. Protection:  Materials and equipment which are intended to be installed and operated inside 
completed building envelope shall be protected.  It is CONTRACTOR’S responsibility to 
deliver all material and equipment to ARCHITECT at completion of WORK in an “as new 
condition.”  “As new condition” shall mean free of corrosion, dirt, rust, stain, or physical 
damage resulting from or during transportation to site, temporary storage at site, and 
construction period.  CONTRACTOR must address potential damage to material and 
equipment caused by exposure to elements including wind, rain, and construction process.  
CONTRACTOR shall take all precautions to protect material and equipment.  Precautions 
shall include, but not be limited to, protection from moisture to ensure materials and 
equipment remain dry, and equipment is reasonably free of debris.  Material and equipment 
which have been exposed to moisture are subject to timely replacement by CONTRACTOR at 
no additional cost to OWNER. 

1.9 NAMEPLATES 

A. Information:  Provide major components of equipment with Manufacturer’s name, address, 
catalog number, and capacity indicated on a nameplate, securely affixed in a conspicuous place 
on component. 

1.10 WARRANTY 

A. See Division 1 for specific requirements regarding: Product warranties and product bonds. 

B. The contractor shall provide continuous and generally trouble-free operation of the mechanical 
systems for the time period listed in Division 1 or for one year after final completion of entire 
project whichever time period is longer.   The operation and maintenance of systems other than 
incidental operations such as room thermostat settings or changing of air filters, shall be the 
sole responsibility of the contractor and shall be addressed by the contractor immediately if 
deficiencies are present.   Leaking of valves, flanges, or air vents shall be addressed 
immediately by the contractor during the warranty period.   Control settings, noise problems, 
and other deficiencies resulting in unsatisfactory environmental conditions shall be addressed 
immediately.  

PART 2 -  PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Vibration isolators. 

1.2 RELATED REQUIREMENTS 

A. Drawings and General provisions of the Contract, including General, Supplementary 
Conditions, and all Division Specifications Section, apply to this section. 

B. Section 03300 - Cast-in-Place Concrete. 

1.3 SUBMITTALS 

A. See Section 01330 - Administrative Requirements, for Submittal Procedures. 

B. Product Data:  Provide schedule of vibration isolator type with location and load on each. 

C. Shop Drawings:  Indicate and locate vibration isolators, with static and dynamic load on each.  
Indicate seismic control measures. 

D. Manufacturer's Instructions:  Indicate installation instructions with special procedures and 
setting dimensions. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Isolation Technology, Inc. 

B. Kinetics Noise Control, Inc. 

C. Mason Industries. 

2.2 VIBRATION ISOLATORS 

A. Spring Hanger: 

1. Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working 
deflection between 0.3 and 0.6 of maximum deflection.  Color code springs for load 
carrying capacity. 

2. Housings:  Incorporate neoprene isolation pad meeting requirements for neoprene pad 
isolators. 

3. Misalignment:  Capable of 20 degree hanger rod misalignment. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Prior to making piping connections to equipment with operating weights substantially different 
from installed weights, block up equipment with temporary shims to final height.  When full 
load is applied, adjust isolators to load to allow shim removal. 

C. Provide pairs of horizontal limit springs on fans with more than 6.0 inches WC static pressure, 
and on hanger supported, horizontally mounted axial fans. 

D. Support piping connections to equipment mounted on isolators using isolators or resilient 
hangers for scheduled distance. 

1. Up to 4 Inches Pipe Size:  First three points of support. 
2. Select three hangers closest to vibration source for minimum 1.0 inch static deflection or 

static deflection of isolated equipment.  Select remaining isolators for minimum 1.0 inch 
static deflection or 1/2 static deflection of isolated equipment. 

3.2 FIELD QUALITY CONTROL 

A. Inspect isolated equipment after installation and submit report.  Include static deflections. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Nameplates. 

B. Tags. 

C. Pipe Markers. 

1.2 RELATED REQUIREMENTS 

A. Drawings and General provisions of the Contract, including General, Supplementary 
Conditions, and all Division Specifications Section, apply to this section. 

B. Section 09912 - Interior Painting:  Identification painting. 

1.3 REFERENCE STANDARDS 

A. ASME A13.1 - Scheme for the Identification of Piping Systems; The American Society of 
Mechanical Engineers; 2007. 

1.4 SUBMITTALS 

A. See Section 01330 - Administrative Requirements, for Submittal Procedures. 

B. Product Data:  Provide manufacturers catalog literature for each product required. 

C. Manufacturer's Installation Instructions:  Indicate special procedures, and installation. 

D. Project Record Documents:  Record actual locations of tagged valves. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Brady Corporation. 

B. Champion America, Inc. 

C. Seton Identification Products. 

2.2 NAMEPLATES 

A. Description:  Laminated three-layer plastic with engraved letters. 

1. Letter Color:  White. 
2. Letter Height:  1/4 inch. 
3. Background Color:  Black. 
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2.3 TAGS 

A. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting 
background color.  Tag size minimum 1-1/2 inch diameter. 

B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth 
edges. 

2.4 PIPE MARKERS 

A. Comply with ASME A13.1. 

B. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around 
pipe or pipe covering; minimum information indicating flow direction arrow and identification 
of fluid being conveyed. 

C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing 
and printed markings. 

2.5 CEILING TACKS 

A. Description:  Steel with 3/4 inch diameter color coded head. 

B. Color code as follows: 

1. Yellow - HVAC equipment 
2. Red    - Fire dampers/smoke dampers 
3. Green  - Plumbing valves 
4. Blue   - Heating/cooling valves 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Degrease and clean surfaces to receive adhesive for identification materials. 

B. Prepare surfaces in accordance with Section 09912 for stencil painting. 

3.2 INSTALLATION 

A. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply 
with sufficient adhesive to ensure permanent adhesion and seal with clear lacquer. 

B. Install tags with corrosion resistant chain. 

C. Apply stencil painting in accordance with Section 09912. 

D. Install plastic pipe markers in accordance with manufacturer's instructions. 

E. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's 
instructions. 
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F. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment devices 
with plastic nameplates.  Small devices, such as in-line pumps, may be identified with tags. 

G. Identify control panels and major control components outside panels with plastic nameplates. 

H. Identify thermostats relating to terminal boxes or valves with nameplates. 

I. Identify valves in main and branch piping with tags. 

J. Identify air terminal units and radiator valves with numbered tags. 

K. Tag automatic controls, instruments, and relays.  Key to control schematic. 

L. Identify new piping, concealed or exposed, with plastic pipe markers or plastic tape pipe 
markers.  Plastic pipe markers are to be used on uninsulated piping only. .  Identify service, flow 
direction, and pressure.  Install in clear view and align with axis of piping.  Locate identification 
not to exceed 15 feet on straight runs including risers and drops, adjacent to each valve and Tee, 
at each side of penetration of structure or enclosure, and at each obstruction.  In accessible 
piping need not be indentified if piping is identified at nearest accessible or exposed locations. 

M. Provide ceiling tacks to locate heat pumps, valves or dampers above T-bar type panel ceilings.  
Locate in corner of panel closest to equipment. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Section includes ductwork insulation, equipment insulation, thermal insulation for piping 
systems including vapor retarders, jackets, and accessories.  All new piping, equipment, and 
ductwork are to be insulated as specified.  All existing piping, equipment, and ductwork are to 
be re-insulated where new work or connections are being performed.  Re-insulate or repair 
insulation where previous insulation has been damaged due to new work or relocation of 
ductwork, piping, or equipment. 

1.2 RELATED REQUIREMENTS 

A. Drawings and General provisions of the Contract, including General, Supplementary 
Conditions, and all Division Specifications Section, apply to this section. 

B. Section 15145 - Plumbing Piping:  Placement of hangers and hanger inserts. 

C. Section 15182 - Hydronic Piping:  Placement of hangers and hanger inserts. 

1.3 REFERENCE STANDARDS 

A. ASTM B 209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 
2007. 

B. ASTM C 177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal 
Transmission Properties by Means of the Guarded Hot Plate Apparatus; 2004. 

C. ASTM C 195 - Standard Specification for Mineral Fiber Thermal Insulating Cement; 2007. 

D. ASTM C 518 - Standard Test Method for Steady-State Thermal Transmission Properties by 
Means of the Heat Flow Meter Apparatus; 2004. 

E. ASTM C 547 - Standard Specification for Mineral Fiber Pipe Insulation; 2007. 

F. ASTM C 578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2007. 

G. ASTM C 585 - Standard Practice for Inner and Outer Diameters of Rigid Thermal Insulation for 
Nominal Sizes of Pipe and Tubing (NPS System); 1990 (Reapproved 2004). 

H. ASTM C 795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic 
Stainless Steel; 2003. 

I. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 
2008. 

J. ASTM E 96/E 96M - Standard Test Methods for Water Vapor Transmission of Materials; 2005. 

K. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials; 
National Fire Protection Association; 2006. 
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L. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; 
Underwriters Laboratories Inc.; 2003. 

1.4 SUBMITTALS 

A. See Section 01330 - Administrative Requirements, for Submittal Procedures. 

B. Product Data:  Provide product description, thermal characteristics, list of materials and 
thickness for each service, and locations. 

C. Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable 
workmanship and installation standards will be achieved. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 
this section with not less than three years of documented experience. 

B. Applicator Qualifications:  Company specializing in performing the type of work specified in 
this section with minimum 3 years of documented experience. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Accept materials on site, labeled with manufacturer's identification, product density, and 
thickness. 

PART 2 - PRODUCTS 

2.1 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION 

A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum, 
when tested in accordance with ASTM E 84, NFPA 255, or UL 723. 

2.2 MINERAL FIBER PIPE INSULATION 

A. Manufacturers: 

1. Knauf Insulation. 
2. Johns Manville Corporation. 
3. Owens Corning Corp. 
4. CertainTeed Corporation. 

B. Insulation:  ASTM C 547 and ASTM C 795; rigid molded, noncombustible. 

1. 'K' ('Ksi') value:  ASTM C 177, 0.24 at 75 degrees F. 
2. Maximum service temperature:  850 degrees F. 
3. Maximum moisture absorption:  0.2 percent by volume. 

C. Vapor Barrier Jacket:  White kraft paper with glass fiber yarn, bonded to aluminized film; 
moisture vapor transmission when tested in accordance with ASTM E 96/E 96M of 0.02 perm-
inches. 
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2.3 MINERAL FIBER, FLEXIBLE BLANKET OR BATTS 

A. Manufacturers: 

1. Owens Corning 
2. Knauf 
3. Certain Teed 

B. Insulation: ASTEM C553; Mineral Fiber Blanket Thermal Insulation for Commerical and 
Industrial Applications.  Type I, 850 lb. density. 

C. Vapor Retarder Jacket:  ASTM 1136, Type II Flexible and Low Permeance Vapor Retarders for 
Thermal Insulation. 

1. For systems operating at temperatures below ambient, close and secure seams and joints. If 
outward clinching staples are used, then the staple penetrations must also be sealed. 

D. Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers. 

E. Vapor Retarder Lap Adhesive: 

1. Manufacturers: 

a. DuroDyne 
b. Knauf 
c. Vimasco 

2. Compatible with insulation. 

2.4 JACKETS 

A. PVC Plastic. 

1. Manufacturers: 

a. Proto/Knauf. 
b. Owens Corning 
c. Speedline 
d. Substitutions:  See Section 01600 - Product Requirements. 

2. Jacket:  One piece molded type fitting covers and sheet material, off-white color. 

a. Minimum Service Temperature:  0 degrees F. 
b. Maximum Service Temperature:  150 degrees F. 
c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in accordance 

with ASTM E 96/E 96M. 
d. Thickness:  10 mil. 
e. Connections:  Brush on welding adhesive. 
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3. Covering Adhesive Mastic: 

a. Manufacturers: 

1) Vismasco 
2) Fibrez 
3) Insulco 
4) DuroDyne 
4) Childers 
5) Fosters 

b. Water based insulation adhesive, UL classified. 

B. Canvas Jacket:  UL listed 6 oz/sq yd  plain weave cotton fabric treated with dilute fire retardant 
lagging adhesive. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that piping has been tested before applying insulation materials. 

B. Verify that surfaces are clean and dry, with foreign material removed. 

3.2 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install in accordance with NAIMA National Insulation Standards. 

C. Exposed Piping:  Locate insulation and cover seams in least visible locations. 

D. Insulated pipes conveying fluids below ambient temperature:  Insulate entire system including 
fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion 
joints. 

E. Glass fiber insulated pipes conveying fluids below ambient temperature: 

1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing 
longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward 
clinch expanding staples and vapor barrier mastic. 

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as 
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers. 

F. For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at 
equipment, but bevel and seal ends of insulation. 

G. For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment. 
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H. Glass fiber insulated pipes conveying fluids above ambient temperature: 

1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied.  
Secure with self-sealing longitudinal laps and butt strips with pressure sensitive adhesive.  
Secure with outward clinch expanding staples. 

2. Insulate fittings, joints, and valves with insulation of like material and thickness as 
adjoining pipe.  Finish with glass cloth and adhesive or PVC fitting covers. 

I. Inserts and Shields: 

1. Application:  Piping 1-1/2 inches diameter or larger. 
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts. 
3. Insert location:  Between support shield and piping and under the finish jacket. 
4. Insert configuration:  Minimum 6 inches long, of same thickness and contour as adjoining 

insulation; may be factory fabricated. 
5. Insert material:  Hydrous calcium silicate insulation or other heavy density insulating 

material suitable for the planned temperature range. 

J. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at 
supports, protrusions, and interruptions. 

K. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet above 
finished floor):  Finish with canvas jacket sized for finish painting. 

3.3 SCHEDULES 

A. Piping Systems: 

1. Domestic hot and cold water supply piping:  Mineral fiber pipe insulation, 1 inch thick, ½ 
inch thick acceptable in walls for individual fixtures. 

2. Roof drainage piping and roof drain bowl, interior to building:  Mineral fiber pipe 
insulation, 1 inch thick. 

3. Glycol heating supply and return piping, fittings and couplings: Mineral fiber pipe 
insulation, 1-1/2 inch thick. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Duct insulation. 

B. Duct Liner. 

C. Insulation jackets. 

1.2 RELATED REQUIREMENTS 

A. Drawings and General provisions of the Contract, including General, Supplementary 
Conditions, and all Division Specifications Section, apply to this section. 

B. Section 15075 - Mechanical Identification. 

C. Section 15810 - Ducts:  Glass fiber ducts. 

1.3 REFERENCE STANDARDS 

A. ASTM C 518 - Standard Test Method for Steady-State Thermal Transmission Properties by 
Means of the Heat Flow Meter Apparatus; 2004. 

B. ASTM C 553 - Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and 
Industrial Applications; 2002. 

C. ASTM C 612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation; 
2004. 

D. ASTM C 1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and 
Sound Absorbing Material); 2005. 

E. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 
2008. 

F. ASTM E 96/E 96M - Standard Test Methods for Water Vapor Transmission of Materials; 2005. 

G. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials; 
National Fire Protection Association; 2006. 

H. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and 
Air Conditioning Contractors' National Association; 2005. 

I. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; 
Underwriters Laboratories Inc.; 2003. 
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1.4 SUBMITTALS 

A. See Section 01330 - Administrative Requirements, for Submittal Procedures. 

B. Product Data:  Provide product description, thermal characteristics, list of materials and 
thickness for each service, and locations. 

C. Manufacturer's Instructions:  Indicate installation procedures necessary to ensure acceptable 
workmanship and that installation standards will be achieved. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type 
specified in this section with not less than three years of documented experience. 

B. Applicator Qualifications:  Company specializing in performing the type of work specified in 
this section, with minimum 3 years of experience and approved by manufacturer. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Accept materials on site in original factory packaging, labeled with manufacturer's 
identification, including product density and thickness. 

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical 
damage, by storing in original wrapping. 

1.7 FIELD CONDITIONS 

A. Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics, 
and insulation cements. 

B. Maintain temperature during and after installation for minimum period of 24 hours. 

PART 2 - PRODUCTS 

2.1 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION 

A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum, 
when tested in accordance with ASTM E 84, NFPA 255, or UL 723. 

2.2 GLASS FIBER, FLEXIBLE 

A. Manufacturer: 

1. Knauf Insulation. 
2. Johns Manville Corporation. 
3. Owens Corning Corp. 
4. CertainTeed Corporation. 

B. Insulation:  ASTM C 553; flexible, noncombustible blanket. 
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1. 'K' ('Ksi') value:  0.36 at 75 degrees F, when tested in accordance with ASTM C 518. 
2. Maximum Service Temperature:  450 degrees F. 
3. Maximum Water Vapor Sorption:  5.0 percent by weight. 

C. Vapor Barrier Jacket: 

1. Kraft paper with glass fiber yarn and bonded to aluminized film. 
2. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM E 

96/E 96M. 
3. Secure with pressure sensitive tape. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that ducts have been tested before applying insulation materials. 

B. Verify that surfaces are clean, foreign material removed, and dry. 

3.2 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install in accordance with NAIMA National Insulation Standards. 

C. Insulated ducts conveying air below ambient temperature: 

1. Provide insulation with vapor barrier jackets. 
2. Finish with tape and vapor barrier jacket. 
3. Continue insulation through walls, sleeves, hangers, and other duct penetrations. 
4. Insulate entire system including fittings, joints, flanges, fire dampers, flexible connections, 

and expansion joints. 

D. Insulated ducts conveying air above ambient temperature: 

1. Provide with or without standard vapor barrier jacket. 
2. Insulate fittings and joints.  Where service access is required, bevel and seal ends of 

insulation. 

3.3 SCHEDULES 

A. Ductwork: 

1. Supply air ducts downstream of heat pumps: Mineral fiber blanket insulation 1-1/2 inches 
thick.   Connect to existing supply air ducts, patch existing insulation as needed, and 
provide vapor tight seal. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Flexible pipe connectors. 

B. Expansion joints and compensators. 

C. Pipe loops, offsets, and swing joints. 

1.2 RELATED REQUIREMENTS 

A. Drawings and General provisions of the Contract, including General, Supplementary 
Conditions, and all Division Specifications Section, apply to this section. 

B. Section 15145 – Plumbing Piping. 

C. Section 15182 - Hydronic Piping. 

1.3 REFERENCE STANDARDS 

A. ASTM A 269 - Standard Specification for Seamless and Welded Austenitic Stainless Steel 
Tubing for General Service; 2007a. 

B. EJMA (STDS) - EJMA Standards; Expansion Joint Manufacturers Association; 2003. 

1.4 SUBMITTALS 

A. See Section 01330 - Administrative Requirements, for Submittal Procedures. 

B. Product Data: 

1. Flexible Pipe Connectors:  Indicate maximum temperature and pressure rating, face-to-face 
length, live length, hose wall thickness, hose convolutions per foot and per assembly, 
fundamental frequency of assembly, braid structure, and total number of wires in braid. 

2. Expansion Joints:  Indicate maximum temperature and pressure rating, and maximum 
expansion compensation. 

C. Manufacturer's Instructions:  Indicate manufacturer's installation instructions, special 
procedures, and external controls. 

D. Project Record Documents:  Record installed locations of flexible pipe connectors, expansion 
joints, anchors, and guides. 

E. Maintenance Data:  Include adjustment instructions. 

1.5 REGULATORY REQUIREMENTS 

A. Conform to UL requirements. 
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1.6 EXTRA MATERIALS 

A. See Section 01600 - Product Requirements, for additional provisions. 

PART 2 - PRODUCTS 

2.1 FLEXIBLE PIPE CONNECTORS - STEEL PIPING 

A. Manufacturers: 

1. Mercer Rubber Company. 
2. Metraflex Company. 

B. Inner Hose:  Carbon Steel. 

C. Exterior Sleeve:  Single braided, stainless steel. 

D. Pressure Rating:  125 psi and 450 degrees F . 

E. Joint:  Flanged. 

F. Size:  Use pipe sized units. 

G. Maximum offset:  3/4 inch on each side of installed center line. 

2.2 FLEXIBLE PIPE CONNECTORS - COPPER PIPING 

A. Manufacturer: 

1. Mercer Rubber Company. 
2. Metraflex Company. 

B. Inner Hose:  Bronze. 

C. Exterior Sleeve:  Braided bronze. 

D. Pressure Rating:  125 psi and 450 degrees F. 

E. Joint:  Flanged. 

F. Size:  Use pipe sized units. 

G. Maximum offset:  3/4 inch on each side of installed center line. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 
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B. Install in accordance with EJMA (Expansion Joint Manufacturers Association) Standards. 

C. Install flexible pipe connectors on pipes connected to vibration isolated equipment.  Provide line 
size flexible connectors. 

D. Install flexible connectors at right angles to displacement.  Install one end immediately adjacent 
to isolated equipment and anchor other end.  Install in horizontal plane unless indicated 
otherwise. 

E. Anchor pipe to building structure where indicated.  Provide pipe guides so movement is directed 
along axis of pipe only.  Erect piping such that strain and weight is not on cast connections or 
apparatus. 

F. Provide support and equipment required to control expansion and contraction of piping.  
Provide loops, pipe offsets, and swing joints, or expansion joints where required. 

G. Substitute grooved piping for vibration isolated equipment instead of flexible connectors.  
Grooved piping need not be anchored. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Thermometers and thermometer wells. 

1.2 RELATED REQUIREMENTS 

A. Drawings and General provisions of the Contract, including General, Supplementary 
Conditions, and all Division Specifications Section, apply to this section. 

B. Section 15182 - Hydronic Piping. 

C. Section 15926 - Digital Control Equipment. 

1.3 REFERENCE STANDARDS 

A. ASME B40.100 - Pressure Gauges and Gauge Attachments; The American Society of 
Mechanical Engineers; 2005. 

B. ASTM E 1 - Standard Specification for ASTM Liquid-in-Glass Thermometers; 2007. 

C. ASTM E 77 - Standard Test Method for Inspection and Verification of Thermometers; 2007. 

D. AWWA M6 - Water Meters - Selection, Installation, Testing, and Maintenance; American 
Water Works Association; 1999. 

E. UL 393 - Indicating Pressure Gauges for Fire-Protection Service; Underwriters Laboratories 
Inc.; 2005. 

F. UL 404 - Gages, Indicating Pressure, for Compressed Gas Service; Underwriters  Laboratories 
Inc.; 2005. 

1.4 SUBMITTALS 

A. See Section 01330 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Provide list that indicates use, operating range, total range and location for 
manufactured components. 

C. Project Record Documents:  Record actual locations of components and instrumentation. 

D. Operation and Maintenance Data 

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project. 

1. See Section 01600 - Product Requirements. for additional provisions. 
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1.5 FIELD CONDITIONS 

A. Do not install instrumentation when areas are under construction, except for required rough-in, 
taps, supports and test plugs. 

PART 2 - PRODUCTS 

2.1 THERMOMETERS, DIGITAL TYPE 

A. Manufacturers:   

1. Weiss 
2. Weksler 
3. FNW brand not acceptable.  

B. Thermometer:  Adjustable angle, digital solar powered thermometer, with positive locking 
device. 

C. Stem:  Brass, 3/4 inch NPT, 3-1/2 inch long. 

D. Accuracy:  2 percent. 

E. Calibration:  Both degrees F and degrees C. 

2.4 STEM TYPE THERMOMETERS 

A. Manufacturers: 

1. Dwyer Instruments, Inc. 
2. Omega Engineering, Inc. 
3. Weksler Glass Thermometer Corp. 

B. Thermometers - Fixed Mounting:  Red- or blue-appearing non-toxic liquid in glass; ASTM E 1;  
lens front tube, cast aluminum case with enamel finish. 

1. Size:  9 inch scale. 
2. Window:  Clear Lexan. 
3. Stem:  3/4 inch brass. 
4. Accuracy:  2 percent, per ASTM E 77. 
5. Calibration:  Degrees F. 
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C. Thermometers - Adjustable Angle:  Red- or blue-appearing non-toxic liquid in glass; ASTM E 
1; lens front tube, cast aluminum case with enamel finish, cast aluminum adjustable joint with 
positive locking device; adjustable 360 degrees in horizontal plane, 180 degrees in vertical 
plane. 

1. Size:  9 inch scale. 
2. Window:  Clear Lexan. 
3. Stem:  3/4 inch NPT brass. 
4. Accuracy:  2 percent, per ASTM E 77. 
5. Calibration:  Degrees F. 

2.5 THERMOMETER SUPPORTS 

A. Socket:  Brass separable sockets for thermometer stems with or without extensions as required, 
and with cap and chain. 

B. Flange:  3 inch (75 mm) outside diameter reversible flange, designed to fasten to sheet metal air 
ducts, with brass perforated stem. 

2.6 TEST PLUGS 

A. Test Plug:  1/4 inch or 1/2 inch  brass fitting and cap for receiving 1/8 inch outside diameter 
pressure or temperature probe with neoprene core for temperatures up to 200 degrees F  

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install thermometers in piping systems in sockets in short couplings.  Enlarge pipes smaller than 
2-1/2 inch for installation of thermometer sockets.  Ensure sockets allow clearance from 
insulation. 

C. Install thermometers in air duct systems on flanges. 

D. Install thermometer sockets adjacent to controls systems thermostat, transmitter, or sensor 
sockets.  Refer to Section 15926.  Where thermometers are provided on local panels, duct or 
pipe mounted thermometers are provided on local panels, duct or pipe mounted thermometers 
are not required. 

E. Locate duct mounted thermometers minimum 10 feet downstream of mixing dampers, coils, or 
other devices causing air turbulence. 

F. Coil and conceal excess capillary on remote element instruments. 

G. Provide instruments with scale ranges selected according to service with largest appropriate 
scale. 
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H. Install gages and thermometers in locations where they are easily read from normal operating 
level.  Install vertical to 45 degrees off vertical. 

I. Adjust gages and thermometers to final angle, clean windows and lenses, and calibrate to zero. 

J Locate test plugs adjacent thermometers and thermometer sockets. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Pipe, pipe fittings, valves, and connections for piping systems. 

1. Sanitary sewer. 
2. Domestic water. 
3. Roof drainage water. 

1.2 RELATED REQUIREMENTS 

A. Drawings and General provisions of the Contract, including General, Supplementary 
Conditions, and all Division Specifications Section, apply to this section. 

B. Section 08311 - Access Doors and Frames. 

C. Section 09912 - Interior Painting. 

D. Section 15072 - Vibration Isolation. 

E. Section 15075 - Mechanical Identification. 

F. Section 15082 - Piping Insulation. 

G. Section 15123 - Piping Expansion Compensation. 

1.3 REFERENCE STANDARDS 

A. ASME B16.3 - Malleable Iron Threaded Fittings; The American Society of Mechanical 
Engineers; 1998 (R2006). 

B. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; The American Society of 
Mechanical Engineers; 2001 (R2005) (ANSI B16.18). 

C. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; The 
American Society of Mechanical Engineers; 2001 (R2005). 

D. ASME B16.23 - Cast Copper Alloy Solder Joint Drainage Fittings - DWV; The American 
Society of Mechanical Engineers; 2002. 

E. ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder Joint Drainage Fittings - 
DWV; The American Society of Mechanical Engineers; 2001. 

F. ASME B31.9 - Building Services Piping; The American Society of Mechanical Engineers; 2004 
(ANSI/ASME B31.9). 

G. ASTM A 74 - Standard Specification for Cast Iron Soil Pipe and Fittings; 2006. 

H. ASTM B 32 - Standard Specification for Solder Metal; 2004. 
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I. ASTM B 42 - Standard Specification for Seamless Copper Pipe, Standard Sizes; 2002. 

J. ASTM B 75 - Standard Specification for Seamless Copper Tube; 2002. 

K. ASTM B 88 - Standard Specification for Seamless Copper Water Tube; 2003. 

L. ASTM B 88M - Standard Specification for Seamless Copper Water Tube (Metric); 2005. 

M. ASTM B 306 - Standard Specification for Copper Drainage Tube (DWV); 2002. 

N. ASTM C 564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings; 
2003a. 

O. AWWA C651 - Disinfecting Water Mains; American Water Works Association; 2005 
(ANSI/AWWA C651). 

P. CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and 
Storm Drain, Waste and Vent Piping Applications; Cast Iron Soil Pipe Institute; 2005. 

Q. CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron Soil Pipe 
and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications; Cast Iron Soil 
Pipe Institute; 2004. 

R. MSS SP-70 - Cast Iron Gate Valves, Flanged and Threaded Ends; Manufacturers 
Standardization Society of the Valve and Fittings Industry, Inc.; 2006. 

S. MSS SP-71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends; Manufacturers 
Standardization Society of the Valve and Fittings Industry, Inc.; 2005. 

T. MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves; Manufacturers Standardization 
Society of the Valve and Fittings Industry, Inc.; 2003. 

U. MSS SP-85 - Cast Iron Globe & Angle Valves, Flanged and Threaded Ends; Manufacturers 
Standardization Society of the Valve and Fittings Industry, Inc.; 2002. 

V. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends; 
Manufacturers Standardization Society of the Valve and Fittings Industry, Inc.; 1996. 

1.4 SUBMITTALS 

A. See Section 01330 - Administrative Requirements, for Submittal Procedures. 

B. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories.  Provide 
manufacturers catalog information.  Indicate valve data and ratings. 

C. Project Record Documents:  Record actual locations of valves. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with State of Alaska, standards. 

1. Maintain one copy on project site. 
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1.6 REGULATORY REQUIREMENTS 

A. Perform Work in accordance with State of Alaska plumbing code. 

B. Conform to applicable code for installation of backflow prevention devices. 

C. Provide certificate of compliance from authority having jurisdiction indicating approval of 
installation of backflow prevention devices. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Particular care shall be taken in storage and handling of such materials to maintain its clean 
condition.  Provide temporary end caps and closures on piping and fittings until ready for 
immediate use.  Maintain in place until installation.  Store piping and equipment in clean, 
enclosed from weather, location at all times.  Materials are not to be stored in direct contact with 
dirty surfaces or on dirt floor.  If piping, equipment, and components are found to be improperly 
stored they shall be removed from the project immediately and new, clean materials shall be 
used. 

B. Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 

C. Provide temporary protective coating on cast iron and steel valves. 

D. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation. 

E. Protect piping systems from entry of foreign materials by temporary covers, completing sections 
of the work, and isolating parts of completed system. 

1.8 FIELD CONDITIONS 

A. Do not install underground piping when bedding is wet or frozen. 

PART 2 - PRODUCTS 

2.1 SANITARY SEWER PIPING, ABOVE GRADE 

A. Cast Iron Pipe:  ASTM A 74, service weight. 

1. Fittings:  Cast iron. 
2. Joint Seals:  ASTM C 564 neoprene gaskets, or lead and oakum. 

B. Cast Iron Pipe:  CISPI 301, hubless, service weight. 

1. Fittings:  Cast iron. 
2. Joints:  CISPI 310, neoprene gaskets and stainless steel heavy duty clamp-and-shield 

assemblies. Heavy Duty Coupling Assembly; Clamp-All or Anoco Husky Series 4000 
couplings.  No Substitutions. 

C. Copper Tube:  ASTM B 306, DWV. 

1. Fittings:  ASME B16.29, wrought copper, or ASME B16.32, sovent. 
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2. Joints:  ASTM B 32, alloy Sn50 solder. 

2.2 WATER PIPING, ABOVE GRADE 

A. Copper Tube:  ASTM B 88, Type L, Drawn (H). 

1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze. 
2. Joints:  ASTM B 32, alloy Sn95 solder. 

2.3 RAIN-STORM WATER PIPING, ABOVE GRADE 

A. Cast Iron Pipe:  ASTM A 74 extra heavy weight. 

1. Fittings:  Cast iron. 
2. Joints:  Hub-and-spigot, CISPI HSN compression type with ASTM C 564 neoprene 

gaskets or lead and oakum. 

B. Cast Iron Pipe:  CISPI 301, hubless, service weight. 

1. Fittings:  Cast iron. 
2. Joints:  CISPI 310, neoprene gaskets and stainless steel heavy duty clamp-and-shield 

assemblies. Heavy Duty Coupling Assembly; Clamp-All or Anoco Husky Series 4000 
couplings.  No Substitutions. 

2.4 FLANGES, UNIONS, AND COUPLINGS 

A. Unions for Pipe Sizes 3 Inches and Under: 

1. Ferrous pipe:  Class 150 malleable iron threaded unions. 
2. Copper tube and pipe:  Class 150 bronze unions with soldered joints. 

B. Flanges for Pipe Size Over 3 Inch: 

1. Ferrous pipe:  Class 150 malleable iron threaded or forged steel slip-on flanges; preformed 
neoprene gaskets. 

2. Copper tube and pipe:  Class 150 slip-on bronze flanges; preformed neoprene gaskets. 

C. Dielectric Connections:  Union with galvanized or plated steel threaded end, copper solder end, 
water impervious isolation barrier. 

2.5 PIPE HANGERS AND SUPPORTS 

A. Plumbing Piping - Drain, Waste, and Vent: 

1. Conform to ASME B31.9. 
2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split 

ring. 
3. Hangers for Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis. 
4. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods. 
5. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook. 
6. Wall Support for Pipe Sizes 4 Inches and Over:  Welded steel bracket and wrought steel 
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clamp. 
7. Vertical Support:  Steel riser clamp. 
8. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete 

pier or steel support. 
9. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated. 

B. Plumbing Piping - Water: 

1. Conform to ASME B31.9. 
2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split 

ring. 
3. Hangers for Cold Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis. 
4. Hangers for Hot Pipe Sizes 2 Inches to 4 Inches:  Carbon steel, adjustable, clevis. 
5. Hangers for Hot Pipe Sizes 6 Inches and Over:  Adjustable steel yoke, cast iron pipe roll, 

double hanger. 
6. Multiple or Trapeze Hangers:  Steel channels with welded supports or spacers and hanger 

rods. 
7. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 Inches  and Over:  Steel channels with 

welded supports or spacers and hanger rods, cast iron roll. 
8. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook. 
9. Wall Support for Pipe Sizes 4 Inches and Over:  Welded steel bracket and wrought steel 

clamp. 
10. Wall Support for Hot Pipe Sizes 6 Inches and Over:  Welded steel bracket and wrought 

steel clamp with adjustable steel yoke and cast iron pipe roll. 
11. Vertical Support:  Steel riser clamp. 
12. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor 

flange, and concrete pier or steel support. 
13. Floor Support for Hot Pipe Sizes to 4 Inches:  Cast iron adjustable pipe saddle, locknut, 

nipple, floor flange, and concrete pier or steel support. 
14. Floor Support for Hot Pipe Sizes 6 Inches and Over:  Adjustable cast iron pipe roll and 

stand, steel screws, and concrete pier or steel support. 
15. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated. 

2.6 GATE VALVES 

A. Manufacturers: 

1. Stockham 
2. Nibco, Inc. 
3. Milwaukee Valve Company. 
4. Hammond 

B. Up To and Including 3 Inches: 

1. MSS SP-80, Class 125, bronze body, bronze trim, rising stem, handwheel, inside screw, 
solid wedge disc, solder ends. 

2.7 BALL VALVES 

A. Manufacturers: 
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1. Nibco, Inc. 
2. Milwaukee Valve Company. 
3. Hammond. 

B. Construction, 4 Inches  and Smaller:  MSS SP-110, Class 150, 400 psi CWP, bronze, two piece 
body, chrome plated brass ball, full port, teflon seats and stuffing box ring, blow-out proof stem, 
lever handle with balancing stops, threaded end.  1 inch and smaller valves may have soldered 
ends. 

2.8 FLOWSETTER 

A. Flow Setter Manufacturers: 

1. ITT Bell & Gossett. 
2. Griswold Controls. 
3. Taco, Inc. 

B. Construction:  Class 125, Brass or bronze body with union on inlet and outlet, temperature and 
pressure test plug on inlet and outlet, blowdown/backflush drain. 

C. Calibration:  Control flow within 5 percent of selected rating, over operating pressure range of 
10 times minimum pressure required for control, maximum minimum pressure 3.5 psi psi. 

2.9 STRAINERS 

A. Manufacturers: 

1. Armstrong International, Inc. 
2. Green Country Filtration. 
3. WEAMCO. 

B. Size 2 inch and Under: 

1. Threaded brass body for 175 psi CWP, Y pattern with 1/32 inch stainless steel perforated 
screen. 

2. Class 150, threaded bronze body 300 psi CWP, Y pattern with 1/32 inch stainless steel 
perforated screen. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that excavations are to required grade, dry, and not over-excavated. 

3.2 PREPARATION 

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe. 

B. Remove scale and dirt, on inside and outside, before assembly. 

C. Prepare piping connections to equipment with flanges or unions. 
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3.3 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Provide non-conducting dielectric connections wherever jointing dissimilar metals. 

C. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to 
walls. 

D. Install piping to maintain headroom, conserve space, and not interfere with use of space. 

E. Group piping whenever practical at common elevations. 

F. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 
equipment.  Refer to Section 15123. 

G. Provide clearance in hangers and from structure and other equipment for installation of 
insulation and access to valves and fittings. Refer to Section 15082. 

H. Provide access where valves and fittings are not exposed.  Coordinate size and location of 
access doors with Section 08311. 

I. Install vent piping penetrating roofed areas to maintain integrity of roof assembly. 

J. Where pipe support members are welded to structural building framing, scrape, brush clean, and 
apply one coat of zinc rich primer to welding. 

K. Prepare exposed, unfinished pipe, fittings, supports, and accessories ready for finish painting.  
Refer to Section 09912. 

L. Install valves with stems upright or horizontal, not inverted. 

M. Install water piping to ASME B31.9. 

N. Inserts: 

1. Provide inserts for placement in concrete formwork. 
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams. 
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 

inches . 
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 
5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt 

with recessed square steel plate and nut above slab. 

O. Pipe Hangers and Supports: 

1. Install in accordance with ASME B31.9. 
2. Support horizontal piping as scheduled. 
3. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent 

work. 
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4. Place hangers within 12 inches of each horizontal elbow. 
5. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe 

movement without disengagement of supported pipe. 
6. Support vertical piping at every other floor.  Support riser piping independently of 

connected horizontal piping. 
7. Where several pipes can be installed in parallel and at same elevation, provide multiple or 

trapeze hangers. 
8. Provide copper plated hangers and supports for copper piping. 
9. Prime coat exposed steel hangers and supports.  Refer to Section 09912.  Hangers and 

supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not 
considered exposed. 

10. Provide hangers adjacent to motor driven equipment with vibration isolation. 
11. Support cast iron drainage piping at every joint. 

3.4 APPLICATION 

A. Use grooved mechanical couplings and fasteners only in accessible locations. 

B. Install unions downstream of valves and at equipment or apparatus connections. 

C. Install brass male adapters each side of valves in copper piped system.  Solder adapters to pipe. 

D. Install gate valves for shut-off and to isolate equipment, part of systems, or vertical risers. 

E. Install globe valves for throttling, bypass, or manual flow control services. 

F. Provide spring loaded check valves on discharge of water pumps. 

G. Provide flowsetters in water recirculating systems where indicated. 

3.5 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM 

A. Disinfect domestic water distribution system: 

1. Prior to starting work, verify system is complete, flushed, and clean. 
2. Ensure pH of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or 

soda ash) or acid (hydrochloric). 
3. Inject disinfectant, free chlorine in liquid, powder and tablet or gas form, throughout 

system to obtain a residual from 50 to 80 mg/L.  Bleed water from outlets to ensure 
distribution and test for disinfectant residual at minimum 15 percent of outlets. 

4. Maintain disinfectant in system for 24 hours. 
5. In final disinfectant residual tests less than 25 mg/L, repeat treatment. 
6. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L. 
7. Provide written report of disinfection process and results. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Cleanouts. 

B. Hydrants. 

1.2 RELATED REQUIREMENTS 

A. Drawings and General provisions of the Contract, including General, Supplementary 
Conditions, and all Division Specifications Section, apply to this section. 

B. Section 07531 - EPDM Membrane Roofing. 

C. Section 15145 - Plumbing Piping. 

D. Section 15410 - Plumbing Fixtures. 

1.3 REFERENCE STANDARDS 

A. ASME A112.6.3 - Floor and Trench Drains; The American Society of Mechanical Engineers; 
2001 (R2007). 

B. ASME A112.6.4 - Roof, Deck, and Balcony Drains; The American Society of Mechanical 
Engineers; 2003. 

C. ASSE 1011 - Hose Connection Vacuum Breakers; American Society of Sanitary Engineering; 
2004 (ANSI/ASSE 1011). 

D. ASSE 1012 - Backflow Preventer with Intermediate Atmospheric Vent; American Society of 
Sanitary Engineering; 2002 (ANSI/ASSE 1012). 

E. ASSE 1013 - Reduced Pressure Principle Backflow Preventers and Reduced Pressure Fire 
Protection Principle Backflow Preventers; American Society of Sanitary Engineering; 2005. 

F. ASSE 1019 - Vacuum Breaker Wall Hydrants, Freeze Resistant Automatic Draining Type; 
American Society of Sanitary Engineering; 2004, and Errata 2005 (ANSI/ASSE 1019). 

G. PDI-WH 201 - Water Hammer Arresters; Plumbing and Drainage Institute; 2006. 

1.4 SUBMITTALS 

A. See Section 01330 - Administrative Requirements, for Submittal Procedures. 

B. Product Data:  Provide component sizes, rough-in requirements, service sizes, and finishes. 

C. Manufacturer's Instructions:  Indicate Manufacturer's Installation Instructions:  Indicate 
assembly and support requirements. 
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D. Project Record Documents:  Record actual locations of equipment, cleanouts, backflow 
preventers, water hammer arrestors. 

E. Operation Data:  Indicate frequency of treatment required for interceptors. 

F. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 
this section with not less than three years documented experience. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Accept specialties on site in original factory packaging.  Inspect for damage. 

1.7 EXTRA MATERIALS 

A. See Section 01600 - Product Requirements, for additional provisions. 

B. Supply for Owner's use in maintenance of project: 

1. One loose key for outside Wall Hydrants. 
2. One service kits for Wall Hydrants. 
3. Two hose end vacuum breakers for hose bibbs. 

PART 2 - PRODUCTS 

2.1 CLEANOUTS 

A. Manufacturers: 

1. Jay R. Smith Manufacturing Company. 
2. Josam Company. 
3. Zurn Industries, Inc. 

B. Cleanouts at Interior Finished Floor Areas: 

1. Lacquered cast iron body with anchor flange, reversible clamping collar, threaded top 
assembly, and round gasketed scored cover in service areas and round gasketed depressed 
cover to accept floor finish in finished floor areas. 

C. Cleanouts at Interior Finished Wall Areas: 

1. Line type with lacquered cast iron body and round epoxy coated gasketed cover, and round 
stainless steel access cover secured with machine screw. 

D. Cleanouts at Interior Unfinished Accessible Areas:  Calked or threaded type.  Provide bolted 
stack cleanouts on vertical rainwater leaders. 
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2.2 HYDRANTS 

A. Manufacturers: 

1. Arrowhead Brass Company. 
2. Jay R. Smith Manufacturing Company. 
3. Zurn Industries, Inc. 

B. Wall Hydrants: 

1. ASSE 1019; freeze resistant, self-draining type with chrome plated wall plate hose thread 
spout, handwheel, and integral vacuum breaker. 

2.3 WATER HAMMER ARRESTORS 

A. Manufacturers: 

1. Jay R. Smith Manufacturing Company. 
2. Watts Regulator Company. 
3. Zurn Industries, Inc. 

B. Water Hammer Arrestors: 

1. Stainless steel construction, bellows type sized in accordance with PDI-WH 201, 
precharged suitable for operation in temperature range -100 to 300 degrees F and 
maximum 250 psi working pressure. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs with 
mixture of graphite and linseed oil.  Ensure clearance at cleanout for rodding of drainage 
system. 

C. Install floor cleanouts at elevation to accommodate finished floor. 

D. Install approved portable water protection devices on plumbing lines where contamination of 
domestic water may occur such as  interior and exterior hose bibbs. 

E. Install water hammer arrestors complete with accessible isolation valve on hot and cold water 
supply piping for every branch of piping to sinks. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Pipe and pipe fittings for: 

1. Ground Source Water Supply and Return piping system. 
2. Heating piping system. 
3. Equipment drains and overflows. 

B. Valves: 

1. Gate valves. 
2. Ball valves. 
3. Check valves. 

1.2 RELATED REQUIREMENTS 

A. Drawings and General provisions of the Contract, including General, Supplementary 
Conditions, and all Division Specifications Section, apply to this section. 

B. Section 08311 - Access Doors and Frames. 

C. Section 09912 - Interior Painting. 

D. Section 15072 - Vibration Isolation. 

E. Section 15075 - Mechanical Identification. 

F. Section 15082 - Piping Insulation. 

G. Section 15123 - Expansion Fittings and Loops for HVAC Piping. 

H. Section 15183 - Hydronic Specialties. 

1.3 REFERENCE STANDARDS 

A. ASME (BPV IX) - Boiler and Pressure Vessel Code, Section IX - Welding and Brazing 
Qualifications; The American Society of Mechanical Engineers; 2007. 

B. ASME B16.3 - Malleable Iron Threaded Fittings; The American Society of Mechanical 
Engineers; 1998 (R2006). 

C. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; The American Society of 
Mechanical Engineers; 2001 (R2005) (ANSI B16.18). 

D. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; The 
American Society of Mechanical Engineers; 2001 (R2005). 

E. ASME B31.5 - Refrigeration Piping and Heat Transfer Components; The American Society of 
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Mechanical Engineers; 2006. 

F. ASME B31.9 - Building Services Piping; The American Society of Mechanical Engineers; 2004 
(ANSI/ASME B31.9). 

G. ASTM A 53/A 53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless; 2007. 

H. ASTM B 32 - Standard Specification for Solder Metal; 2004. 

I. ASTM B 88 - Standard Specification for Seamless Copper Water Tube; 2003. 

J. ASTM B 88M - Standard Specification for Seamless Copper Water Tube (Metric); 2005. 

K. ASTM F 876 - Standard Specification for Crosslinked Polyethylene (PEX) Tubing; 2007. 

L. AWS A5.8/A5.8M - Specification for Filler Metals for Brazing and Braze Welding; American 
Welding Society; 2004 and errata. 

1.4 SYSTEM DESCRIPTION 

A. Where more than one piping system material is specified, ensure system components are 
compatible and joined to ensure the integrity of the system is not jeopardized.  Provide 
necessary joining fittings.  Ensure flanges, union, and couplings for servicing are consistently 
provided. 

B. Use unions, flanges, and couplings downstream of valves and at equipment or apparatus 
connections.  Do not use direct welded or threaded connections to valves, equipment or other 
apparatus. 

C. Use non-conducting dielectric connections whenever jointing dissimilar metals in open systems. 

D. Provide pipe hangers and supports in accordance with ASME B31.9 unless indicated otherwise. 

E. Use gate valves for shut-off and to isolate equipment, part of systems, or vertical risers. 

F. Use globe or ball valves for throttling, bypass, or manual flow control services. 

G. Use spring loaded check valves on discharge of condenser water pumps. 

H. Use 3/4 inch gate valves with cap for drains at main shut-off valves, low points of piping, bases 
of vertical risers, and at equipment.  Pipe to nearest floor drain. 

1.5 SUBMITTALS 

A. See Section 01330 - Administrative Requirements, for Submittal Procedures. 

B. Product Data:  Include data on pipe materials, pipe fittings, valves, manifolds, and accessories.  
Provide manufacturers catalogue information.  Indicate valve data and ratings. 

C. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining 
procedures. 
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D. Project Record Documents:  Record actual locations of valves. 

E. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type 
specified in this section, with minimum three years of documented experience. 

B. Installer Qualifications:  Company specializing in performing work of the type specified in this 
section, with minimum 3 years of experience. 

1.7 REGULATORY REQUIREMENTS 

A. Conform to ASME B31.9 code for installation of piping system. 

B. Welding Materials and Procedures:  Conform to ASME (BPV IX) and applicable state labor 
regulations. 

C. Provide certificate of compliance from authority having jurisdiction, indicating approval of 
welders. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Particular care shall be taken in storage and handling of such materials to mainteain its clean 
condition.  Provide temporary end caps and closures on piping and fittings until ready for 
immediate use.  Maintain in place until installation.  Store piping and equipment in clean, 
enclosed from weather, location at all times.  Materials are not to be stored in direct contact with 
dirty surfaces or on dirt floor.  If piping, equipment, and components are found to be improperly 
stored they shall be removed from the project immediately and new, clean materials shall be 
used. 

B. Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 

C. Provide temporary protective coating on cast iron and steel valves. 

D. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation. 

E. Protect piping systems from entry of foreign materials by temporary covers, completing sections 
of the work, and isolating parts of completed system. 

1.9 FIELD CONDITIONS 

A. Do not install underground piping when bedding is wet or frozen. 
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PART 2 - PRODUCTS 

2.1 GROUND SOURCE AND HEATING WATER PIPING, ABOVE GROUND 

A. Copper Tube:  ASTM B 88, Type L, hard drawn. 

1. Fittings:  ASME B16.18, cast brass, or ASME B16.22, solder wrought copper. 
2. Joints:  Solder, lead free, 95-5 tin-antimony, or tin and silver, with melting range 430 to 

535 degrees F. 

2.2 EQUIPMENT DRAINS AND OVERFLOWS 

A. Copper Tube:  ASTM B 306, Type DWV, drawn. 

1. Fittings:  ASME B123, cast bronze, or ASME B 129 wrought copper. 
2. Joints:  Solder, lead free, ASTM B 32, grade 50B. 

2.3 PIPE HANGERS AND SUPPORTS 

A. Conform to ASME B31.9. 

B. Hangers for Pipe Sizes 1/2 to 1-1/2 Inch:  Malleable iron, adjustable swivel, split ring. 

C. Hangers for Cold Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis. 

D. Hangers for Hot Pipe Sizes 2 to 4 Inches:  Carbon steel, adjustable, clevis. 

E. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods. 

F. Wall Support for Pipe Sizes to 3 Inches: Cast iron hook. 

G. Vertical Support:  Steel riser clamp. 

H. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and 
concrete pier or steel support. 

I. Floor Support for Hot Pipe Sizes to 4 Inches:  Cast iron adjustable pipe saddle, lock nut, nipple, 
floor flange, and concrete pier or steel support. 

J. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated. 

L. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded. 

M. Inserts:  Malleable iron case of galvanized steel shell and expander plug for threaded connection 
with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to 
suit threaded hanger rods. 

2.4 UNIONS, FLANGES, AND COUPLINGS 

A. Unions for Pipe 2 Inches and Under: 
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1. Ferrous Piping:  150 psig malleable iron, threaded. 
2. Copper Pipe:  Bronze, soldered joints. 

B. Flanges for Pipe Over 2 Inches: 

1. Ferrous Piping:  150 psig forged steel, slip-on. 
2. Copper Piping:  Bronze. 
3. Gaskets:  1/16 inch thick preformed neoprene. 

C. Dielectric Connections:  Union with galvanized or plated steel threaded end, copper solder end, 
water impervious isolation barrier. 

2.5 GATE VALVES 

A. Manufacturers: 

1. Conbraco Industries. 
2. Nibco, Inc. 
3. Milwaukee Valve Company. 

B. Up To and Including 2 Inches: 

1. Bronze body, bronze trim, hand wheel, inside screw, solid wedge disc, threaded ends.  1 
inch and smaller valves may have soldered ends. 15% or less zinc content. 

2. Conforms to ASTMB584 C84400. 

2.6 BALL VALVES 

A. Manufacturers: 

1. Conbraco Industries. 
2. Nibco, Inc. 
3. Milwaukee Valve Company. 

B. Up To and Including 3 Inches: 

1. Bronze two piece body, chrome plated brass ball, full port, teflon seats and stuffing box 
ring, blow out proof stem, lever handle threaded ends.  1 inch and smaller may have 
soldered ends.  15% or less zinc content. 

2. Conforms to ASTMB584 C84400. 

2.7 SWING CHECK VALVES 

A. Manufacturers: 

1. Hammond Valve. 
2. Nibco, Inc. 
3. Milwaukee Valve Company. 
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B. Up To and Including 2 Inches: 

1. Bronze body, bronze trim, bronze rotating swing disc, with composition disc, threaded 
ends.  1 inch and smaller may have soldered ends.  15% or less zinc content. 

2.8 FLOWSETTER 

A. Manufacturers: 

1. ITT Bell & Gossett. 
2. Griswold Controls. 
3. Taco, Inc. 

B. Angle or straight pattern, inside screw globe or ball valve for 125 psig working pressure, with 
bronze body and integral union for screwed connections, renewable composition disc, plastic 
wheel handle for shut-off service, and lock-shield key cap and set screw memory bonnet for 
balancing service. ½ inch or ¾ inch may be sweat type ends.  Valve bodies to have differential 
read-out port and caps.  Provide three probe adapters for meter reading.  Provide two spare read-
out port caps. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe. 

B. Remove scale and dirt on inside and outside before assembly. 

C. Prepare piping connections to equipment with flanges or unions. 

D. Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or 
caps. 

E. After completion, fill, clean, and treat systems. 

3.2 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install heating water, ground source water piping to ASME B31.9 requirements.   

C. Route piping in orderly manner, parallel to building structure, and maintain gradient. 

D. Install piping to conserve building space and to avoid interfere with use of space. 

E. Group piping whenever practical at common elevations. 

F. Slope piping and arrange to drain at low points. 
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G. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 
equipment.  Refer to Section 15123. 

H. Inserts:  Where inserts are omitted, drill through concrete slab from below and provide through-
bolt with recessed square steel plate and nut above slab. 

I. Pipe Hangers and Supports: 

1. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent 
work. 

2. Place hangers within 12 inches of each horizontal elbow. 
3. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe 

movement without disengagement of supported pipe. 
4. Support vertical piping at every other floor.  Support riser piping independently of 

connected horizontal piping. 
5. Where several pipes can be installed in parallel and at same elevation, provide multiple or 

trapeze hangers. 
6. Provide copper plated hangers and supports for copper piping. 

J. Provide clearance in hangers and from structure and other equipment for installation of 
insulation and access to valves and fittings.  Refer to Section 15083. 

K. Provide access where valves and fittings are not exposed.  Coordinate size and location of 
access doors with Section 08311. 

L. Use eccentric reducers to maintain top of pipe level. 

M. Where pipe support members are welded to structural building framing, scrape, brush clean, and 
apply one coat of zinc rich primer to welds. 

N. Prepare unfinished pipe, fittings, supports, and accessories, ready for finish painting.  Refer to 
Section 09912. 

O. Install valves with stems upright or horizontal, not inverted. 

P. Branch piping connected to sides of mains.  Connections off of top or bottom not permitted.  
When approved by the Engineer, branch piping may be connected to side of mains at a 45 
degree angle when limited by space. 

Q. Slope piping ¼ inches per 10 feet and arrange systems to drain to low points. 

R. Piping Tests:  All heating, ground source, piping tested hydrostatically at 125 psi for minimum 
of four hours.  System shall remain tight for test period without leaks, displacement, or 
straining.  Equipment, gages, and thermometer wells rated for a lesser pressure suitably 
protected during tests.  Leaks developed during tests shall be corrected without caulking and test 
restarted until a perfectly tight system is obtained.  Enclosed piping tested before concealing.  
Test performed in presence of Owner. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Air vents. 

1.2 RELATED REQUIREMENTS 

A. Section 15146 - Plumbing Specialties:  Backflow Preventers. 

B. Section 15182 - Hydronic Piping. 

C. Section 15189 - Chemical Water Treatment:   

1.3 REFERENCE STANDARDS 

A. ASME (BPV VIII, 1) - Boiler and Pressure Vessel Code, Section VIII, Division 1 - Rules for 
Construction of Pressure Vessels; The American Society of Mechanical Engineers; 2007. 

1.4 SUBMITTALS 

A. See Section 01300 - Administrative Requirements, for Submittal Procedures. 

B. Product Data:  Provide product data for manufactured products and assemblies required for this 
project.  Include component sizes, rough-in requirements, service sizes, and finishes.  Include 
product description, model and dimensions. 

C. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining 
procedures. 

D. Project Record Documents:  Record actual locations of flow controls. 

E. Maintenance Data:  Include installation instructions, assembly views, lubrication instructions, 
and replacement parts list. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 
specified in this section, with minimum three years of documented experience. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Particular care shall be taken in storage and handling of such materials to maintain its clean 
condition.  Provide temporary end caps and closures on piping and fittings until ready for 
immediate use.  Maintain in place until installation.  Store piping and equipment in clean, 
enclosed from weather, location at all times.  Materials are not to be stored in direct contact with 
dirty surfaces or on dirt floor.  If piping, equipment, and components are found to be improperly 
stored they shall be removed from the project immediately and new, clean materials shall be 
used. 
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B. Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 

C. Provide temporary protective coating on cast iron and steel valves. 

D. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation. 

E. Protect piping systems from entry of foreign materials by temporary covers, completing sections 
of the work, and isolating parts of completed system. 

PART 2 - PRODUCTS 

2.1 AIR VENTS 

A. Manufacturers: 

1. Hoffman Model 79 
2. Honeywell Braukman Model EA 79 
3. Spirotherm, Spirotop 

B.  Automatic Air Vent,Float Type: 

1. Brass body, solid non-metallic float, vented top threaded for connection of drain.  Suitable 
for system operating temperature and pressure; with isolating valve. 

C. Manual Type:  Washer type.  Brass with hydroscopic fiber discs, vent ports, adjustable cap for 
manual shut off, and integral spring loaded ball check valve. 

2.2 STRAINERS 

A. Manufacturers: 

1. Hoffman. 
2. Spirax/Sarco. 
3. Mueller. 

B. Size 2 inch and Under: 

1. Screwed brass for 125 psig working pressure, Y pattern with 1/32 inch stainless steel 
perforated screen. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install specialties in accordance with manufacturer's instructions. 

B. Where large air quantities can accumulate, provide enlarged air collection standpipes. 

C. Provide manual air vents at system high points and as indicated. 
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D. For automatic air vents in ceiling spaces or other concealed locations, provide vent tubing to 
nearest drain. 

E. Provide valved drain and hose connection on strainer blow down connection. 

F. Provide balancing valves on water outlet from terminal heating units such as heat pump units. 

G. Feed anti-freeze solution to system through make-up line with pressure regulator, venting 
system high points.  Set to fill at 12 psi.   Perform tests determining strength of anti-freeze and 
water solution and submit written test results. 

I. At automatic air vents, provide enlarged air collection standpipe and install drainage tubing to 
nearest drain as detailed or shown.  Where air vents are in ceiling spaces or other concealed 
spaces, drains shall be permanently labeled for identification “Air Vent Drain”. 

J. Pipe relief valve outlet to nearest floor sink. 

K. Where piping penetrates floor, ceiling, or wall close off space between pipe and adjacent Work 
with stuffing or fire stopping insulation and caulk air tight.  Provide close fitting metal collar or 
escutcheon covers at both sides of penetration. 

3.2 CLEANING 

A. Clean all strainers immediately after pump start-up. 

3.3 PROTECTION OF INSTALLED CONSTRUCTION 

A. Do not install hydronic pressure gauges until after systems are pressure tested. 

3.4 MAINTENANCE 

A. Provide service and maintenance of methanol system for one year from date of Substantial 
Completion at no extra charge to Owner. 

B. Perform monthly visit to make methanol fluid concentration analysis on site with refractive 
index measurement instrument.  Report findings in detail in writing, including analysis and 
amounts of methanol or water added. 

C. Explain corrective actions to Owner's maintenance personnel in person. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Condensate Pump. 

1.2 RELATED REQUIREMENTS 

A. Section 15072 - Vibration Isolation. 

B. Section 15082 - Piping Insulation. 

C. Section 15182 - Hydronic Piping. 

D. Section 15183 - Hydronic Specialties. 

E. Section 16120 – Conductors & Cables. 

H. Section 16130 – Raceways & Boxes. 

1.3 REFERENCE STANDARDS 

A. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008. 

B. UL 778 - Standard for Motor-Operated Water Pumps; Underwriters Laboratories Inc.; 2002. 

1.4 PERFORMANCE REQUIREMENTS 

A. Ensure pumps operate at specified system fluid temperatures without vapor binding and 
cavitation, are non-overloading in parallel or individual operation, and operate within 25 percent 
of midpoint of published maximum efficiency curve. 

1.5 SUBMITTALS 

A. See Section 01330 - Administrative Requirements, for Submittal Procedures. 

B. Product Data:  Provide certified pump curves showing performance characteristics with pump 
and system operating point plotted.  Include NPSH curve when applicable.  Include electrical 
characteristics and connection requirements. 

C. Manufacturer's Installation Instructions:  Indicate hanging and support requirements and 
recommendations. 

D. Operation and Maintenance Data:  Include installation instructions, assembly views, lubrication 
instructions, and replacement parts list. 
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1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacture, assembly, and field 
performance of pumps, with minimum three years of documented experience. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Little Giant. 

B. Beckett. 

C. Dayton 

2.2 IN LINE CONDENSATE PUMP 

A. Condensate pump with vertical type pump, fully automatic, with leak proof tank, stainless steel 
motor and shaft, drain holes, thermal overload protection, built in check valves, with optional 
safety switch to shut down heat pump if condensate pump does not operate. 

B. Performance: 

1. See schedule on M001. 

C. Electrical Characteristics: 

1. See schedule on M001. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Provide access space around pumps for service.  Provide no less than minimum space 
recommended by manufacturer. 

C. Mount condensate pump next to HP. 

D. Provide unit with own power supply, do not route through HP.  

E. Connect optional condensate flow switch to HP to shut down if condensate pump does not 
operate. 

3.2 FIELD QUALITY CONTROL 

A. Lubricate pumps before start-up. 
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B. Motors:  Ensure proper alignment and rotation. 

C. Verify existing power requirements on-site with Control Contractor and Electrical Contractor. 

3.3 TESTING AND ADJUSTING 

A. Upon completion of the installation, start-up the system, perform necessary testing and adjust 
the system to ensure proper operation. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. HVAC circulating fluid requirements. 

1.2 RELATED REQUIREMENTS 

A. Section 01600 - Product Requirements:  Owner furnished treatment equipment. 

B. Section 15182 - Hydronic Piping. 

C. Section 15183 - Hydronic Specialties. 

1.3 SUBMITTALS 

A. See Section 01300 - Administrative Requirements, for Submittal Procedures. 

B. Product Data:  Provide chemical treatment materials, chemicals, and equipment including 
electrical characteristics and connection requirements. 

C. Manufacturer's Installation Instructions:  Indicate placement of equipment in systems, piping 
configuration, and connection requirements. 

D. Project Record Documents:  Record actual locations of equipment and piping, including 
sampling points and location of chemical injectors. 

E. Operation and Maintenance Data:  Include data on chemical feed pumps, mixers, and other 
equipment including spare parts lists, procedures, and treatment programs.  Include step by step 
instructions on test procedures including target concentrations. 

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project. 

1. See Section 01600 - Product Requirements, for additional provisions. 
2. Sufficient chemicals for treatment and testing during required maintenance period. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 
specified in this section, with minimum three years of documented experience.  Company shall 
have local representatives with water analysis laboratories and full time service personnel. 

B. Installer Qualifications:  Company specializing in performing the type of work specified in this 
section, with minimum 2 years of experience and approved by manufacturer. 

1.5 MAINTENANCE MATERIALS 

A. See Section 01600 - Product Requirements, for additional provisions. 

B. Supply sufficient chemicals for treatment and testing during warranty period. 
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PART 2 - PRODUCTS 

2.1 ANTIFREEZE CIRCULATING FLUID 

A. Methanol Anti-freeze: 

1. Manufacturers: 
a. Dow Chemical. 
b. Lyondell Chemical. 

2. Provide methanol solution for a 15% anti-freeze methanol to water mixture.  Minimum of 
50 gallons of 50% methanol/water solution required.  Store quantity not used in initial fill 
and steady state operation in storage containers in Mechanical Room 101.    

3. System will require drain of existing methanol solution for installation of new equipment.  
Save solution removed from system for refilling.  Store solution during construction in 
Mechanical Room 101. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Mix methanol solution to mix required and fill the existing anti-freeze tank in Mechanical Room 
101. 

3.2 CLOSEOUT ACTIVITIES 

A. Training:  Train Owner's personnel on operation and maintenance of chemical treatment system. 

1. Provide minimum of two hours of instruction for two people. 
2. Have operation and maintenance data prepared and available for review during training. 
3. Conduct training using actual equipment after treated system has been put into full 

operation. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Relocation of sink. 

1.2 RELATED REQUIREMENTS 

A. Section 06402 - Interior Architectural Woodwork:  Preparation of counters for sinks; lavatory 
tops. 

B. Section 07920 - Joint Sealers:  Seal fixtures to walls and floors. 

C. Section 15145 - Plumbing Piping. 

D. Section 15146 - Plumbing Specialties. 

1.3 REFERENCE STANDARDS 

A. ASME A112.6.1M - Supports for Off-the-Floor Plumbing Fixtures for Public Use; The 
American Society of Mechanical Engineers; 1997 (Reaffirmed 2002). 

B. ASME A112.18.1 - Plumbing Supply Fittings; The American Society of Mechanical Engineers; 
2005. 

C. ASME A112.19.2 - Vitreous China Plumbing Fixtures and Hydraulic Requirements for Water 
Closets and Urinals; The American Society of Mechanical Engineers; 2003. 

D. ASME A112.19.3 - Stainless Steel Plumbing Fixtures (Designed for Residential Use); The 
American Society of Mechanical Engineers; 2001 (R2004). 

E. ASME A112.19.5 - Trim for Water-Closet Bowls, Tanks and Urinals; The American Society of 
Mechanical Engineers; 2005. 

PART 2 - PRODUCTS 

2.1 SINKS 

A. Relocate existing stainless steel self rimming sink, faucet, related piping, and all trim.   Provide 
new stops and flexible supply risers. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures. 
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B. Confirm that millwork is constructed with adequate provision for the installation of counter top 
sinks. 

C. See Architectural documents for all mounting heights. 

3.2 PREPARATION 

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture 
rough-in schedule for particular fixtures. 

3.3 INSTALLATION 

A. Install each fixture with trap, easily removable for servicing and cleaning. 

B. Provide chrome plated rigid supplies to fixtures with quarter turn ball valve stops, reducers, and 
escutcheons.  Brass or plastic nipples used for connection of urinals. 

C. Install components level and plumb. 

D. Stops installed in each supply pipe at each fixture, accessible located.  Quarter turn ball valves 
stops. 

3.4 INTERFACE WITH WORK OF OTHER SECTIONS 

A. Review millwork shop drawings.  Confirm location and size of fixtures and openings before 
rough-in and installation. 

3.5 ADJUSTING 

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or 
overflow. 

B. Test and verify in writing that maximum hot water temperature at sinks are operating at 115F.   

3.6 CLEANING 

A. Clean plumbing fixtures and equipment whether new or existing. 

3.7 PROTECTION 

A. Protect installed products from damage due to subsequent construction operations.  Do not 
permit use of fixtures by construction personnel. Do not permit use of fixtures. 

B. Repair or replace damaged products before Date of Substantial Completion. 

C. Suitable protective cover placed over fixtures immediately after installation.  Damaged fixtures 
replaced at no additional cost to the Owner. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Water-source water-to-air for installation in conjunction with hydronic HVAC system. 

1.2 RELATED REQUIREMENTS 

A. Section 15145 - Plumbing Piping:  Condensate drains. 

B. Section 15182 - Hydronic Piping:  Connections to ground loop heat exchanger. 

C. Section 15183 - Hydronic Specialties:  Valves, strainers, and other hydronic piping specialties.  

D. Section 15950 - Testing, Adjusting, and Balancing. 

E. Section 15926 - Digital Control Equipment:  HVAC controls. 

F. Section 16120 – Conductors & Cables. 

G. Section 16130 – Raceways & Boxes. 

1.3 REFERENCE STANDARDS 

A. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 
2008. 

B. NFPA 70 - National Electrical Code; 2008. 

C. UL 94 - Tests for Flammability of Plastic Materials for Parts in Devices and Appliances; 1996. 

1.4 SUBMITTALS 

A. See Section 01330 - Administrative Requirements, for Submittal Procedures. 

B. Product Data:  Manufacturer's data sheets for each product furnished, including: 

1. Electrical and performance data showing compliance with specifications. 
2. Required water flow rates and temperatures for inflow and outflow. 
3. Detailed electrical wiring diagrams. 
4. Storage and handling requirements and recommendations. 
5. Installation instructions. 
6. Start-up, troubleshooting, and TAB instructions. 
7. Specimen warranty. 

C. Shop Drawings:  Show piping connections and interface to source-side and load-side piping, 
circulator pumps, and condensate drains. Include control wiring diagrams prepared specifically 
for this project, showing interface to space temperature control systems. 

D. Field Test Reports. 
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E. Operation and Maintenance Data:  Include replaceable parts lists, parts sources, and 
troubleshooting guide. 

F. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in 
Owner's name and registered with manufacturer.  Provide copies of all data in O&M manual. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type 
specified in this section, with not less than three years of documented experience. 

B. Installer Qualifications:  Company specializing in performing the work of the type this section 
and approved by manufacturer. 

C. Factory Testing:   All units shall be fully quality tested by factory run testing under normal 
operating conditions and water flow rates as described herein. Quality control system shall 
automatically perform via computer: triple leak check, pressure tests, evacuate and accurately 
charge system, perform detailed heating and cooling mode tests, and quality cross check all 
operational and test conditions to pass/fail data base.  Detailed report card provided with each 
unit displaying all test performance data.  Units tested without water flow are not acceptable. 

D. Start-up:  Qualified technician to provide start-up and testing of heat pump operation.  Factory 
technical representative shall be available on the phone during all start-up procedures to provide 
assistance and troubleshooting.   

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Verify upon delivery that equipment nameplate data, including electrical data, matches specified 
and ordered equipment.  Verify that refrigerant charge has been retained during shipping. 

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

C. Store products under cover and elevated above grade. 

1.7 WARRANTY 

A. See Section 01770 - Closeout Procedures, for additional warranty requirements. 

B. Provide two year manufacturer warranty for compressors and motors, expansion devices, heat 
exchangers, and reversing valves. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Water-to-Air Heat Pumps (HP):  ClimateMaster TS Series for standardization. 
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2.2 HEAT PUMPS 

A. Heat Pumps:  Factory-assembled water-source water-to-air heat pump; unit comprised of but not 
limited to the following components:  compressor(s), reversing valve, refrigerant thermal 
expansion valve, refrigerant-to-water condensing coil, refrigerant-to-water evaporator coil, 
motors, hoses, controls, and internal wiring.  Horizontal water-to-air heat pump units with 
Left/Right Inlet and Back/Straight discharge options, field convertible.  

1. Water Source:  Ground-coupled closed loop vertical well type heat exchanger provided 
under another Contract Project.  Water source will be antifreeze 20% methanol to water 
mixture.  

2. Leaving Water Temperature Range:  Provide units capable of producing water temperature 
up to 130 degrees F and down to 25 degrees F. 

3. Equipment using refrigerants R-11, R-12, R-113, R-114, R-115, R-500, or refrigerants with 
ozone depletion factor (ODF) greater than 0.05 will not be permitted.  HFC 410A 
refrigerant was used in design. 

4. Certification:  Provide units listed by ETL, UL, or CSA. 
5. Water Connections:  1 inch NPT with gaskets. 
6. Flow Rate, Source-Side: As scheduled in gpm. 
7. Cooling Output:  As scheduled in MBtuh, at entering water temperature of 30 degrees F 

and entering air temperature of 80 degrees F dry bulb and 67 degrees F wet bulb (for 
Water-to-Air heat pumps).    

8. Cooling Efficiency:  EER of 30, minimum, at ARI/ISO standard conditions. 
9. Heating Output:  As scheduled in MBtuh, at entering water temperature of 30 degrees F 

and entering air temperature of 70 degrees F dry bulb (for Water-to-Air heat pumps).    
10. Heating Efficiency:  COP of 3.19 minimum, at ARI/ISO standard conditions. 
11. Unit hung from factory installed unit mounting brackets with all thread rod and rubber 

isolation grommets at four corners and in the middle if necessary. 
12. Electrical Characteristics:  60 Hz, as scheduled. 
13. Labels:  Prominently located permanent label showing equipment characteristics; include 

instructional and warning labels inside cabinet or cabinet covers. 
14. Equipment of sizes larger than indicated, requiring additional electrical service, larger sized 

piping or pumps, or other modifications, are not acceptable. 

B. Cabinet:  Manufacturer's heavy gauge galvanized steel cabinet finished with appliance-grade 
corrosion resistant epoxy, acrylic lacquer, or electrostatic powder coating, with removable access 
panels for full serviceability, inspection and access to internal parts. 

1. Cabinet Insulation:  Minimum 1/2 inch 1-1/2 pcf density fiberglass insulation.  Air 
handling section interior surfaces shall be foil backed for ease in cleaning.  Exposed 
insulation edges covered to prevent introduction of glass fibers into air stream.  Standard 
cabinet panel insulation must meet NFPA 90A requirements, air erosion and mold growth 
limits of UL-181, stringent fungal resistance test per ASTM-C1071 and ASTM G21, and 
shall meet zero level bacteria growth per ASTM G22. 

2. Pipe Connections:  Copper or stainless steel female threaded pipe connections 
mechanically fastened to the cabinet. 

3. Low Temperature Pipe, Tubing, and Heat Exchangers:  Insulated with elastomeric 
insulation having flame spread index less than 25 and smoke developed index of less than 
50, when tested in accordance with ASTM E 84; and UL 94 rated. 

4. Horizontal units with factory installed 1-inch duct collars 
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C. Refrigeration Circuits:  All units shall contain an EarthPureTM (HFC 410A) sealed refrigerant 
circuit or similar approved circuit including a high efficiency scroll or rotary compressor 
designed for heat pump operation, a thermostatic expansion valve for refrigerant metering, an 
enhanced corrugated aluminum lanced fin and rifled copper tube refrigerant to air heat exchanger, 
reversing valve, coaxial (tube in tube) refrigerant to water heat exchanger, and safety controls 
including a high pressure switch, low pressure switch (loss of charge), water coil low temperature 
sensor, and air coil low temperature sensor.  Access fittings shall be factory installed on high and 
low pressure refrigerant lines to facilitate field service. Activation of any safety device shall 
prevent compressor operation via a microprocessor lockout circuit.  Water-water units shall have 
two sealed, isolated refrigerant circuits, each including a high efficiency scroll compressor, two 
sets of coaxial (tube in tube) refrigerant to water heat exchangers.   

1. Compressor:  Hermetic compressors shall be internally sprung.  The compressor shall have 
a dual level vibration isolation system. The compressor will be mounted on computer 
selected vibration isolation springs to a large heavy gauge compressor mounting tray plate, 
which is then isolated from the cabinet base with rubber grommets for maximized vibration 
attenuation.  All units (except units with rotary compressors) shall include a discharge 
muffler to further enhance sound attenuation.  Compressor shall have thermal overload 
protection.  Compressor shall be located in an insulated compartment away from air stream 
to minimize sound transmission. 

2. Refrigerant to air heat exchangers shall utilize enhanced corrugated lanced aluminum fins 
and rifled copper tube construction rated to withstand 625 PSIG (3101 kPa) refrigerant 
working pressure.  Refrigerant to water heat exchangers shall be of copper inner water tube 
and steel refrigerant outer tube design, rated to withstand 625 PSIG (3101 kPa) working 
refrigerant pressure and 500 PSIG (3101 kPa) working water pressure.  The refrigerant to 
water heat exchanger shall be “electro-coated” with a low cure cathodic epoxy material a 
minimum of 0.4 mils thick (0.4 – 1.5 mils range) on all surfaces.  The black colored 
coating shall provide a minimum of 1000 hours salt spray protection per ASTM B117-97 
on all external steel and copper tubing.  The material shall be formulated without the 
inclusion of any heavy metals and shall exhibit a pencil hardness of 2H (ASTM D3363-
92A), crosshatch adhesion of 4B-5B (ASTM D3359-95), and impact resistance of 160 in-
lbs (184 kg-cm) direct (ASTM D2794-93). 

3. Refrigerant metering shall be accomplished by thermostatic expansion valve only. 
Expansion valves shall be dual port balanced types with external equalizer for optimum 
refrigerant metering. Units shall be designed and tested for operating ranges of entering 
water temperatures from 20° to 120°F  (-6.7° to 43.3°C). Reversing valve shall be four-way 
solenoid activated refrigerant valve, which shall default to heating mode should the 
solenoid fail to function.  If the reversing valve solenoid defaults to cooling mode, an 
additional low temperature thermostat must be provided to prevent over-cooling an already 
cold room. 

D. Drain Pan:   The drain pan shall be constructed of 304 Stainless Steel to inhibit corrosion.  This 
corrosion protection system shall meet the stringent 1000 hour salt spray test per ASTM B117. If 
plastic type material is used, it must be HDPE (High Density Polyethylene) to avoid thermal 
cycling shock stress failure over the lifetime of the unit.  Drain pan shall be fully insulated. Drain 
outlet shall be located at pan as to allow complete and unobstructed drainage of condensate. Drain 
outlet for horizontal units shall be connected from pan directly to IPT fitting. No hidden internal 
tubing extensions from pan outlet extending to unit casing (that can create drainage problems) 
will be accepted. The unit as standard will be supplied with solid-state electronic condensate 
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overflow protection.  Mechanical float switches will NOT be accepted. 

E. Fan and Motor Assembly (Water-to-Air Heat Pumps):   

1. The fan motor shall be an ECM2 variable speed ball bearing type motor. The ECM2 fan 
motor shall provide soft starting, maintain constant CFM over its static operating range 
and provide airflow adjustment on its control board.  The fan motor shall be isolated from 
the housing by rubber grommets. The motor shall be permanently lubricated and have 
thermal overload protection.   

2. Blower shall have inlet rings to allow removal of wheel and motor from one side without 
removing housing. Units shall have a direct-drive centrifugal fan.  The fan and motor 
assembly must be capable of overcoming the external static pressures as shown on the 
schedule. Airflow / Static pressure rating of the unit shall be based on a dry coil and a 
clean filter in place. 

F. External Filter Cabinet (Water-to-Air Heat Pumps):    Field installed 2-inch thick filter rack for 
MERV 11 filter assembly with removable access door located at return air inlet to unit.   
Contractor shall provide standard size filter rack and filters; 12, 18, 20, 24 inch sizes.  Contractor 
shall provide six sets of filters for each unit.   

G. Water Valve:  The unit will be supplied with internally factory mounted two-way water valve for 
variable speed pumping requirements.  A factory-mounted or field-installed high pressure switch 
shall be installed in the water piping to disable compressor operation in the event water pressures 
build due to water freezing in the piping system. Motorized water valve shall be slow acting, 24v, 
IPT connections. 

H. Accessories: 

1. Hose Kits:  All units shall be connected with flexible stainless steel braided hoses.  The 
hoses shall be 2 feet long, complete with adapters.  

I. Control Enclosures:   A control box shall be located within the unit compressor compartment 
and shall contain a 50VA transformer, 24 volt activated, 2 or 3 pole compressor contactor, 
terminal block for thermostat wiring and solid-state control system for complete unit operation. 
Reversing valve and fan motor wiring shall be routed through this electronic controller. Units 
shall be name-plated for use with time delay fuses or HACR circuit breakers. Unit controls shall 
be 24 Volt and provide heating or cooling as required by the remote thermostat / sensor. 

J. Control Components:  Units shall have a solid-state control system capable of two stage control 
of cooling and two stage control of heating modes for exacting temperature and 
dehumidification purposes by automatically operating the blower fan at different speeds. Units 
utilizing electro-mechanical control shall not be acceptable. The control system microprocessor 
board shall be specifically designed to protect against building electrical system noise 
contamination, EMI, and RFI interference. The control system shall interface with an electronic 
type DDC thermostat.  

K. Control Features:   
1. Anti-short cycle time delay on compressor operation. 
2. Random start on power up mode. 
3. Low voltage protection. 
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4. High voltage protection. 
5. Unit shutdown on high or low refrigerant pressures. 
6. Unit shutdown on low water temperature. 
7. Condensate overflow electronic protection. 
8. Option to reset unit at thermostat or disconnect. 
9. Automatic intelligent reset.  Unit shall automatically reset the unit 5 minutes after trip if 

the fault has cleared. If a fault occurs 3 times sequentially without thermostat meeting 
temperature, then lockout requiring manual reset will occur. 

10. Ability to defeat time delays for servicing. 
11. Light emitting diode (LED) on circuit board to indicate high pressure, low pressure, low 

voltage, high voltage, low water/air temperature cut-out, condensate overflow, and 
control voltage status. 

12. The low-pressure switch shall not be monitored for the first 120 seconds after a 
compressor start command to prevent nuisance safety trips. 

13. 24V output to cycle a motorized water valve or other device with compressor contactor. 
14. Unit monitoring:  warns when the heat pump is running inefficiently. 
15. Water coil low temperature sensing (selectable for water or anti-freeze). 
16. Air coil low temperature sensing.  

 
And Expanded Features: 
17. Removable thermostat connector. 
18. Night setback control. 
19. Random start on return from night setback. 
20. Minimized reversing valve operation (Unit control logic shall only switch the reversing 

valve when cooling is demanded for the first time.  The reversing valve shall be held in 
this position until the first call for heating, ensuring quiet operation and increased valve 
life.). 

21. Override temperature control with 2-hour (adjustable) timer for room occupant to 
override setback temperature at the thermostat. 

22. Dry contact night setback output for digital night setback thermostats. 
23. Ability to work with heat pump or heat/cool (Y, W) type thermostats. 
24. Ability to work with heat pump thermostats using O or B reversing valve control. 
25. Emergency shutdown contacts. 
26. Ability to allow up to 3 units to be controlled by one thermostat. 
27. Relay to operate an external damper. 
28. Ability to automatically change fan speed from multistage thermostat. 
29. 75 VA control transformer. Control transformer shall have load side short circuit and 

overload protection via a built in circuit breaker.  

L. MPC (Multiple Protocol Control) interface system:  Units shall have all the features listed above 
(either CXM or DXM) and the control board will be supplied with a Multiple Protocol interface 
board. Available protocols are BACnet MS/TP, Modbus, or Johnson Controls N2. The choice of 
protocol shall be field selectable/changeable via the use of a simple selector switch.  Protocol 
selection shall not require any additional programming or special external hardware or software 
tools. This will permit all units to be daisy chain connected by a 2-wire twisted pair shielded 
cable. The following points must be available at a central or remote computer location:    

1. Space temperature  
2. Leaving water temperature 
3. Discharge air temperature 
4. Command of space temperature setpoint 
5. Cooling status 
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6. Heating status 
7. Low temperature sensor alarm 
8 low pressure sensor alarm 
9. High pressure switch alarm 
10. Condensate overflow alarm 
11. Hi/low voltage alarm 
12. Fan "on/auto" position of space thermostat as specified above 
13. Unoccupied / occupied command 
14. Cooling command 
15. Heating command 
16. Fan "on / auto" command 
17. Fault reset command 
18. Itemized fault code revealing reason for specific shutdown fault (any one of 7) 

M. Warranty: Warranty all equipment for a period of 12 months from start up or 18 months from 
shipping (which ever occurs first).  Provide extended 4-year warranty for a total of 5 years for 
the following components: 

1. Option: Extended 4-year compressor warranty covers compressor for a total of 5 years. 
2. Refrigeration circuit warranty covering coils, reversing valve, expansion valve and 

compressor for a total of 5 years. 
3. Control board warranty covers the CXM/DXM control board for a total of 5 years. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that power supply complies with equipment specifications. 

B. Verify that all connections for water and electricity are available, operational, and placed 
correctly for unit installation. 

C. Verify that equipment is undamaged, including refrigerant components and valves and electrical 
connections. 

D. Verify that substrates are sound and ready for installation. 

E. Do not begin installation until installation sites have been properly prepared.  If installation site 
preparation, such as the water source, is the responsibility of another installer, notify Architect 
of unsatisfactory preparation before proceeding. 

3.2 PREPARATION 

A. Clean surfaces thoroughly prior to installation. 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best 
result for the substrate under the project conditions. 

C. Sequence installation to ensure utility connections are achieved in an orderly and expeditious 
manner. 
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3.3 INSTALLATION 

A. Install equipment in accordance with the manufacturer's written installation instructions. 

B. Do not obstruct maintenance access to equipment by any type of piping, electrical conduit, or 
any other utility. 

C. Install horizontal heat pump units with proper pitch for correct condensate drain pan operation 
per manufacturer's written installation instructions. 

D. Install condensate drain piping with water trap and vent per manufacturer's written installation 
instructions.  Route drain piping with proper pitch to drain at service sink or floor sink. 

E. Flush and clean piping before placing in operation; take precautions to prevent introduction of 
debris into piping systems. 

F. Connections to Existing Systems:  Obtain approval before interrupting service; notify the 
Architect in writing at least 15 calendar days prior to the date the connections are required. 

G. Start system and adjust controls and equipment so as to give satisfactory operation. 

H. Adjust water temperature control system and place in operation so that water quantities 
circulated are as required. 

3.4 OWNER'S PERSONNEL INSTRUCTION 

A. Upon completion of work and at time designated by Architect, provide services of water source 
heat pump manufacturer's technical representative for period of not less than one 8-hour 
working day for instruction of Owner operating personnel in proper operation and maintenance 
of equipment. 

3.5 SYSTEMS STARTUP 

A. Upon completion and before final acceptance of work, qualified technician to start and test each 
system to demonstrate compliance with the contract requirements. 

1. Adjust controls and balance systems prior to final acceptance of completed systems. 
2. Test controls through every cycle of operation. 
3. Test safety controls to demonstrate performance of required function. 
4. Furnish water, electricity, instruments, connecting devices, and personnel for tests. 
5. Clean equipment, piping, strainers, ducts, and filters. 
6. Coordinate testing with testing of related piping, specified elsewhere. 

B. Correct defects in work and repeat tests. 

3.6 FIELD QUALITY CONTROL 

A. Upon completion and before final acceptance of work, test each system to demonstrate 
compliance with the contract requirements. 
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1. Adjust controls and balance systems prior to final acceptance of completed systems. 
2. Test controls through every cycle of operation. 
3. Test safety controls to demonstrate performance of required function. 
4. Furnish water, electricity, instruments, connecting devices, and personnel for tests. 
5. Clean equipment, piping, strainers, ducts, and filters. 
6. Coordinate testing with testing of related piping, specified elsewhere. 
7. Correct defects in work and repeat tests. 

B. Operational Testing:  After demonstration of satisfactory operation perform operational testing: 

1. Notify Architect in writing at least 15 calendar days prior to the testing. 
2. Test each item of equipment in operation for continuous period of not less than 24 hours 

under every condition of operation in accordance with equipment manufacturer's 
recommendations. 

3. Verify that each item of equipment operating parameters are within limits recommended by 
the manufacturer. 

4. Manufacturer's Recommended Test:  Conduct the manufacturer's recommended field 
testing; furnish a factory trained field representative authorized by and to represent the 
equipment manufacturer during the complete execution of the field testing.  Provide 
written copy in standard report format of unit and system checkout procedures and 
findings. 

C. Additional requirements for testing, adjusting, and balancing (TAB) of piping, equipment, and 
controls are specified in Section 15950. 

D. Within 30 calendar days after acceptable completion of testing, submit each test report for 
review and approval; include: 

1. Unit nameplate data, and actual voltage and ampere consumption. 
2. Load-side supply and return water flow and temperatures, and measurement equipment. 
3. Source-side supply and return water flow and temperatures, and measurement equipment. 
4. Ambient air temperature at heat pump unit. 
5. Date and name and signature of person testing and reporting. 

3.7 CLOSEOUT ACTIVITIES 

A. Training:  Upon completion of work and at time designated by Architect, provide services of 
water source heat pump manufacturer's technical representative for period of not less than one 
8-hour working day for instruction of Owner operating personnel in proper operation and 
maintenance of equipment. 

3.8 PROTECTION 

A. Protect installed products until completion of project. 

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

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Finned tube radiation. 

1.2 RELATED REQUIREMENTS 

A. Section 15182 - Hydronic Piping. 

B. Section 15183 - Hydronic Specialties. 

C. Section 15926 – Building Automation System and Automatic Controls. 

D. Section 16140 – Wiring Devices:  Electrical characteristics and wiring connections.  Installation 
of room thermostats.  Electrical supply to units. 

1.3 SUBMITTALS 

A. See Section 01300 - Submittals, for Submittal Procedures. 

B. Product Data:  Provide typical catalog of information including arrangements.  Coordinate 
length of enclosures with site conditions and requirements.   

C. Manufacturer's Instructions:  Indicate installation instructions and recommendations. 

D. Project Record Documents:  Record actual locations of components and locations of access 
doors in radiation cabinets required for access or valving. 

E. Operation and Maintenance Data:  Include manufacturer’s descriptive literature, operating 
instructions, installation instructions, maintenance and repair data, and parts listings. 

F. Warranty:  Submit manufacturer's warranty and ensure forms have been completed in City and 
Borough of Juneau's name and registered with manufacturer. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 
this section with minimum three years documented experience. 

B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories 
Inc. as suitable for the purpose specified and indicated. 
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1.5 WARRANTY 

A. See Section 01770 –Closeout Procedures, for additional warranty requirements. 

PART 2 - PRODUCTS 

2.1 FINNED TUBE RADIATION 

A. Manufacturers: 

1. Slant/Fin Corporation:  www.slantfin.com. 
2. Marley Engineered Products:  www.marleymeh.com. 
3. Trane Inc:  www.trane.com. 
4. Rittling. 

B. Heating Elements:  1 inch ID seamless copper tubing, mechanically expanded into evenly 
spaced aluminum fins sized 4-1/4 x 4-1/4, suitable for soldered fittings. 

C. Element Hangers:  Quiet operating, ball bearing cradle type providing unrestricted longitudinal 
movement, on enclosure brackets. 

D. FP-2 to be bare element in architectural cabinet. 

1. Support rigidly, on wall or floor mounted brackets at least 3 feet on center maximum. 

E. FP-1:  Enclosures:  0.0478 inch steel up to 14 inches in height, 0.0598 inch steel over 14 inches 
in height or aluminum as detailed, with easily jointed components for wall to wall installation. 

1. Support rigidly, on wall or floor mounted brackets. 
2. Support rigidly, on wall or floor mounted brackets at least 3 feet on center maximum. 
3. Finish:  Factory applied baked enamel of color as selected. 
4. Access Doors:  For otherwise inaccessible valves, provide factory-made permanently 

hinged access doors, 6 x 7 inch minimum size, integral with cabinet. 

F. Capacity:  As scheduled, based on 65 degree F entering air temperature, 180 degree F average 
water temperature. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install equipment exposed to finished areas after walls and ceiling are finished and painted.  Do 
not damage equipment or finishes. 
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C. Protection:  Provide finished cabinet units with protective covers during balance of construction. 

D. Finned Tube Radiation:  Locate on outside walls and run cover wall-to-wall unless otherwise 
indicated.  Center elements under windows. Install wall angles where units butt against walls. 

3.2 CLEANING 

A. After construction is completed, including painting, clean exposed surfaces of units.  Vacuum 
clean coils and inside of cabinets. 

B. Touch-up marred or scratched surfaces of factory-finished cabinets, using finish materials 
furnished by manufacturer. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Metal ductwork. 

B. Nonmetal ductwork. 

C. Casing and plenums. 

D. Duct cleaning. 

1.2 RELATED REQUIREMENTS 

A. Section 15086 - Duct Insulation:  External insulation and duct liner. 

B. Section 15820 - Duct Accessories. 

C. Section 15850 - Air Outlets and Inlets. 

D. Section 15950 - Testing, Adjusting, and Balancing. 

1.3 REFERENCE STANDARDS 

A. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2007. 

B. ASTM A 1008/A 1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, 
Structural, High-Strength, Low Alloy, and High-Strength Low-Alloy with Improved 
Formability, Solution Hardened, and Bake Hardenable; 2007a. 

C. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 
National Fire Protection Association; 2002. 

D. NFPA 90B - Standard for the Installation of Warm Air Heating and Air Conditioning Systems; 
National Fire Protection Association; 2006. 

E. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; Sheet Metal and Air Conditioning 
Contractors' National Association; 1985, First Edition. 

F. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and 
Air Conditioning Contractors' National Association; 2005. 

G. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; Underwriters Laboratories 
Inc.; 2005. 

1.4 PERFORMANCE REQUIREMENTS 

A. No variation of duct configuration or sizes permitted except by written permission.  Size round 
ducts installed in place of rectangular ducts in accordance with ASHRAE table of equivalent 
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rectangular and round ducts. 

1.5 SUBMITTALS 

A. See Section 01330 - Administrative Requirements, for Submittal Procedures. 

B. Product Data:  Provide data for duct materials. 

C. Manufacturer's Installation Instructions:  Indicate special procedures for glass fiber ducts. 

D. Manufacturer's Certificate:  Certify that installation of glass fiber ductwork meet or exceed 
specified requirements. 

E. Project Record Documents:  Record actual locations of ducts and duct fittings.  Record changes 
in fitting location and type.  Show additional fittings used. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 
specified in this section, with minimum three years of documented experience. 

B. Installer Qualifications:  Company specializing in performing the type of work specified in this 
section, with minimum 3 years of documented experience. 

C. All sheet metal workers shall have a minimum documented sheet metal fabrication and 
installation experience in commercial or industrial facilities of 3 years or be enrolled in an 
Alaska Department of Labor approved Sheet Metal Apprentice program.  The ration on on-site 
workers shall not exceed 3 apprentices or sheet metal workers for every one foreman.  A 
foreman is defined as a sheet metal worker with a minimum of 3 years experience as detailed 
above or is an approved Journeyman. 

1.7 REGULATORY REQUIREMENTS 

A. Construct ductwork to NFPA 90A standards. 

1.8 FIELD CONDITIONS 

A. Do not install duct sealants when temperatures are less than those recommended by sealant 
manufacturers. 

B. Maintain temperatures within acceptable range during and after installation of duct sealants. 

C. Particular care shall be taken in storage and handling of such materials to maintain its clean 
condition.  Provide temporary end caps and closures on ductwork and fittings until ready for 
immediate use.  Maintain in place until installation.  Store ductwork and equipment in clean, 
enclosed from weather, location at all times.  Materials are not to be stored in direct contact with 
dirty surfaces or on dirt floor.  If ductwork, equipment, and components are found to be 
improperly stored they shall be removed from the project immediately and new, clean materials 
shall be used. 
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D. All ductwork, grilles, and diffusers shall be covered at all times when not in use to preclude 
accumulation of dust and debris. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Manufacturers: 
1. ACME Manufacturing Co. 
2. Semco 
3. United McGill Sheet Metal 

C. Galvanized Steel Ducts:  Hot-dipped galvanized steel sheet, ASTM A 525 and ASTM A527, 
lock-forming quality, having G60 zinc coating in conformance with ASTM A90.  Minimum of 
24 gage. 

D. Fasteners: Rivets, bolts, or sheet metal screws. 

2.2 DUCTWORK FABRICATION 

A. Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards - 
Metal and Flexible, and as indicated on the Contract Documents.  Provide duct material, gages, 
reinforcing, and sealing for operating pressures indicated. 

B. Construct T's, bends, and elbows with radius of not less than 1-1/4 times width of duct on 
centerline.  Where not possible and where rectangular elbows must be used, provide air foil 
turning vanes.  Where acoustical lining is indicated, provide turning vanes of perforated metal 
with glass fiber insulation. 

C. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; 
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence 
downstream. 

D. Fabricate spot welded round and spiral type duct fittings two gages heavier than duct gages 
indicated in SMACNA Standard.  Prime coat welded joints.  All round ductwork 8 inch 
diameter and larger shall be spiral type.  Longitudinal seam ductwork is not acceptable. 

E. Provide standard 45 degree lateral wye takeoffs unless otherwise indicated where 90 degree 
conical tee connections may be used. 

F. Pleated 90 degree round elbows may be used only on duct 8 inch diameter and under.  Use 
segmented 5 piece elbows on 90 degree elbows 10 inches and over.  90 degree adjustable 
elbows are not acceptable unless approved on a case by case basis by the Engineer. 

G. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver frame, 
provide blank-out panels sealing louver area around duct.  Use same material as duct, painted 
black on exterior side; seal to louver frame and duct. 
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H. Flanged closures must be SMACNA “J” rated with minimum 1-3/8 inch flange.  Flange shall be 
gasketed.  Corners bolted. Metal cleat for application around perimeter of transverse joint.   
Acceptable joining systems: Ductmate 35, Accuduct, TDF. 

2.3. MANUFACTURED METAL DUCTWORK AND FITTINGS 

A. Manufacture in accordance with SMACNA HVAC Duct Construction Standards - Metal and 
Flexible, and as indicated.  Provide duct material, gages, reinforcing, and sealing for operating 
pressures indicated. 

B. Double Wall Insulated Round Ducts:  Round spiral lock seam duct with galvanized steel outer 
wall, 1 inch thick fiberglass insulation, perforated galvanized steel inner wall; fitting with solid 
inner wall. 

C. Transverse Duct Connection System:  SMACNA "E" rated rigidly class connection, 
interlocking angle and duct edge connection system with sealant, gasket, cleats, and corner 
clips. 

2.4 FLEXIBLE DUCTS: 

A. Insulated Flexible Ducts: 

1. Manufacturers: 

a. Thermaflex 
b. Thermoid 
c. Wiremold 

2. Two ply vinyl film supported by helically wound spring steel wire; fiberglass insulation; 
polyethylene vapor barrier film. 

a. Pressure Rating:  10 inches WG positive and 1.0 inches WG negative. 
b. Maximum Velocity:  4000 fpm . 
c. Temperature Range:  -10 degrees F to 160 degrees F. 

2.5 CASINGS 

A. Fabricate casings in accordance with SMACNA HVAC Duct Construction Standards - Metal 
and Flexible, and construct for operating pressures indicated. 

B. Fabricate acoustic casings with reinforcing turned inward.  Provide 16 gage back facing and 22 
gage perforated front facing with 3/32 inch diameter holes on 5/32 inch centers.  Construct 
panels 3 inches thick packed with 4.5 lb/cu ft minimum glass fiber media, on inverted channels 
of 16 gage. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Duct sizes indicated are inside clear dimensions. 

C. Install and seal metal and flexible ducts in accordance with SMACNA HVAC Duct 
Construction Standards - Metal and Flexible. 

D. Provide openings in ductwork where required to accommodate thermometers and controllers.  
Provide pilot tube openings where required for testing of systems, complete with metal can with 
spring device or screw to ensure against air leakage.  Where openings are provided in insulated 
ductwork, install insulation material inside a metal ring. 

E. Locate ducts with sufficient space around equipment to allow normal operating and 
maintenance activities. 

F. Connect diffusers to low pressure ducts directly or with 5 feet maximum length of flexible duct 
held in place with strap or clamp.  Provide double clamp or trap at each flexible connection. 

G. During construction provide temporary closures of metal or taped polyethylene on open 
ductwork to prevent construction dust from entering ductwork system. 

H. Duct, Casing, and Plenum Sealing: 

1. Plenums:  Seal plenum longitudinal and latitudinal joints with sealant.  Apply sealant in 
accordance with manufacturer’s recommendations.  Inspect seams with ductwork 
pressurized and reapply as required for an airtight application. 

2. Seal metal ducts and casing longitudinal and latitudinal joints with foil tape or sealant.  
Apply sealant in accordance with manufacture’s recommendations.  Inspect seams with 
ductwork pressurized and reapply as required for airtight application. 

I. Provide all temporary ducting using low pressure resistance rigid material as required for the 
phasing of Work. 

3.2 CLEANING 

A. If supply, exhaust, or return air ductwork is found to be dirty during construction due to 
inadequately capped/sealed ductwork or operation of fans without filters, the CONTRACTOR 
shall clean all affected duct systems with high power vacuum machines to the satisfaction of the 
ARCHITECT.  Protect equipment that may be harmed by excessive dirt with filters, or bypass 
during cleaning.  Provide adequate access into ductwork for cleaning purposes.  All construction 
debris is to be removed by CONTRACTOR prior to cleaning. 

3.3 INTERFACE WITH OTHER PRODUCTS 

A. Provide openings in ductwork where required to accommodate thermometers and controllers.  
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Provide Pitot tube openings where required for testing of system, complete with metal can with 
spring device or screw to ensure against air leakage.  Where openings are provided in insulated 
ductwork, install insulation material inside a metal ring. 

3.4 SCHEDULES 

A. Ductwork Material: 

1. Low Pressure Supply (Heating Systems):  Galvanized Steel. 
2. Low Pressure Supply (System with Cooling):  Galvanized Steel. 
3. Medium and High Pressure Supply:  Galvanized Steel. 
4. Return and Relief:  Galvanized Steel. 
5. General Exhaust:  Galvanized Steel. 

B. Ductwork Pressure Class: 

1. Supply (Heating Systems):  2 inch 
2. Supply (System with Cooling Coils):  2 inch. 
3. Return and Relief:  2 inch. 
4. General Exhaust:  2 inch . 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Air turning devices/extractors. 

B. Duct access doors. 

C. Duct test holes. 

D. Flexible duct connections. 

E. Volume control dampers. 

1.2 RELATED REQUIREMENTS 

A. The mechanical Work is governed by the entire specification and not just Division 15.  The 
entire specification must be examined for requirements relating to the Work hereunder. The 
Work covered by this and all other Mechanical subsections consists of furnishing labor, 
equipment, and materials in accordance with the specifications or drawings, or both, together 
with any incidental items not shown or specified which can be reasonably inferred or taken as 
belonging to the Work and necessary in good practice to provide a complete system described 
or shown as intended. 

B. Section 15072 - Vibration Isolation. 

C. Section 15810 - Ducts. 

1.3 REFERENCE STANDARDS 

A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 
National Fire Protection Association; 2002. 

B. NFPA 92A - Standard for Smoke-Control Systems Utilizing Barriers and Pressure Differences; 
2006. 

C. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and 
Air Conditioning Contractors' National Association; 2005. 

1.4 SUBMITTALS 

A. See Section 01330 - Administrative Requirements, for Submittal Procedures. 

B. Product Data:  Provide for shop fabricated assemblies including volume control dampers.   
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1.5 PROJECT RECORD DOCUMENTS 

A. Record actual locations of access doors and test holes. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 
specified in this section, with minimum three years of documented experience. 

B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories 
Inc. as suitable for the purpose specified and indicated. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect dampers from damage to operating linkages and blades. 

PART 2 - PRODUCTS 

2.1 DUCT ACCESS DOORS 

A. Manufacturers: 

1. Air Balance. 
2. Ruskin Company. 
3. Durodyne. 
4. Ventlock. 

B. Fabrication:  Rigid and close-fitting of galvanized steel with sealing gaskets and quick fastening 
locking devices.  For insulated ducts, install minimum 1 inch thick insulation with sheet metal 
cover. 

1. Less Than 12 inches Square:  Secure with sash locks. 
2. Up to 18 inches Square:  Provide two small hinges or one continuous hingd and one 

compression latch. 
3. Up to 24 x 48 inches:  Three large hinges and two compression latches with outside and 

inside handles. 
4. Larger Sizes: Provide an additional hinge or use continuous hinge and heavy duty 

compression latches with outside and inside handles.. 
5. Sash Lock:  Similar to Ventlock Model 90. 
6. Compression Latch:  Model Similar to Ventlock Model 140, 202, or 310 
7. Hinge:  Small hinges to be zinc plated steel minimum 2 x 1-1/2 inches wide or 1-1/2 inch 

wide piano hinge.  Large hinges to be zinc plated steel, minimum 3 x 2 inches wide or 2 
inch wide piano hinge.  Similar to Ventlock Model 150, 157, or 167, 250. 

8. Access panels with sheet metal screw fasteners are not acceptable. 

2.2 DUCT TEST HOLES 

A. Temporary Test Holes:  Cut or drill in ducts as required.  Cap with neat patches, neoprene plugs, 
threaded plugs, or threaded or twist-on metal caps. 
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B. Permanent Test Holes:  Factory fabricated, air tight flanged fittings with screw cap.  Provide 
extended neck fittings to clear insulation. 

2.3 FLEXIBLE DUCT CONNECTIONS 

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and 
Flexible, and as indicated. 

B. Flexible Duct Connections:  Fabric crimped into metal edging strip. 

1. Fabric:  UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A, 
minimum density 30 oz per sq yd (1.0 kg/sq m). 
a. Net Fabric Width:  Approximately 2 inches (50 mm) wide. 

2.4 VOLUME CONTROL DAMPERS 

A. Manufacturers: 

1. Air Balance 
2. Durodyne. 
3. Greenheck. 
4. Ruskin. 
5. Ventlock. 

B. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and 
Flexible, and as indicated. 

C. Splitter Dampers: 

1. Material:  Same gage as duct to 24 inches (600 mm) size in either direction, and two gages 
heavier for sizes over 24 inches (600 mm). 

2. Blade:  Fabricate of single thickness sheet metal to streamline shape, secured with 
continuous hinge or rod. 

3. Operator:  Minimum 1/4 inch (6 mm) diameter rod in self aligning, universal joint action, 
flanged bushing with set screw . 

D. Single Blade Dampers:  Fabricate for duct sizes up to 6 x 30 inch. 

E. Multi-Blade Damper:  Fabricate of opposed blade pattern with maximum blade sizes 8 x 72 
inches.  Assemble center and edge crimped blades in prime coated or galvanized channel frame 
with suitable hardware. 

F. End Bearings:  Except in round ducts 12 inches and smaller, provide end bearings.  On multiple 
blade dampers, provide oil-impregnated nylon or sintered bronze bearings.  Provide closed end 
bearings on all ducts having a pressure classification over 2 inches wg; Ventlock Model 607 or 
609.  Similar to Durodyne or Young. 

G. Regulators: 

1. Provide self-locking, indicating regulators with heavy steel stamped handle on single and 
multi-blade dampers. 
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2. On insulated ducts mount regulators on standoff mounting brackets, bases, or adapters. 
3. Where rod lengths exceed 30 inches provide regulator at both ends. 
4. Ventlock Model 641.  Similar Durodyne or Young. 
5. For concealed damper locations use concealed damper regulator type for installation in 

ceilings.  Ventlock Model 666.  Similar Durodyne or Young. 

H. Quadrants: 

1. Provide locking, indicating quadrant regulators on single and multi-blade dampers. 
2. On insulated ducts mount quadrant regulators on stand-off mounting brackets, bases, or 

adapters. 
3. Where rod lengths exceed 30 inches provide regulator at both ends. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow 
SMACNA HVAC Duct Construction Standards - Metal and Flexible.  Refer to Section 15810 
for duct construction and pressure class. 

B. Provide duct access doors for inspection and cleaning before and after filters, coils, fans, 
automatic dampers, and elsewhere as indicated.  Provide for cleaning kitchen exhaust ducts in 
accordance with NFPA 96.  Provide minimum 8 x 8 inch size for hand access, 18 x 18 inch size 
for shoulder access, and as indicated.  Provide 4 x 4 inch for balancing dampers only.  Review 
locations prior to fabrication. 

C. Provide duct test holes where indicated and required for testing and balancing purposes. 

D. At fans and motorized equipment associated with ducts, provide flexible duct connections 
immediately adjacent to the equipment. 

E. At equipment supported by vibration isolators, provide flexible duct connections immediately 
adjacent to the equipment; see Section 15072. 

F. Provide balancing dampers at points on supply, return, and exhaust systems where branches are 
taken from larger ducts as required for air balancing.  Install minimum 2 duct widths from duct 
take-off. 

G. Use splitter dampers only where indicated. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Diffusers.  

B. Registers/grilles.  

1.2 REFERENCE STANDARDS 

A. AMCA 500-L - Laboratory Methods of Testing Louvers for Rating; Air Movement and Control 
Association International, Inc.; 2007. 

B. ARI 890 - Standard for Air Diffusers and Air Diffuser Assemblies; Air-Conditioning and 
Refrigeration Institute; 2001. 

C. ASHRAE Std 70 - Method of Testing for Rating the Performance of Air Outlets and Inlets; 
American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc.; 2006. 

D. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and 
Air Conditioning Contractors' National Association; 2005. 

1.3 SUBMITTALS  

A. See Section 01330 - Administrative Requirements for Submittal Procedures. 

B. Product Data:  Provide data for equipment required for this project.  Review outlets and inlets as 
to size, finish, and type of mounting prior to submission.  Submit schedule of outlets and inlets 
showing type, size, location, application, and noise level. 

C. Project Record Documents:  Record actual locations of air outlets and inlets. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 
specified in this section, with minimum three years of documented experience. 

PART 2 – PRODUCTS 

2.1 CEILING SUPPLY DIFFUSERS (SG-1 and SG-2) 

A. Manufacturers:   

1. Titus TDCA 
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2. Krueger 
3. Anemostat 
4. Price 

B. Type:  Square 24x24 inch module size for lay-in type (SG-1).  Surface mount type (SG-2) for 
hard ceilings.  Removable Core.  Louver size as shown on plans.  Round neck with size as 
shown on drawings. 

C. Diffusers:  Movable vanes, accessible from face to adjust discharge from horizontal to vertical. 
Core for discharge pattern of four-way corner blow.  Diffusers are four-way blow unless 
otherwise shown on schedule.   

D. Frame:  24"x24" Lay-in type border for all T-bar ceilings, surface type border for hard ceilings.  
Coordinate with ceiling plans for border type. 

E. Fabrication:  Steel with white baked enamel finish. 

2.2 EXHAUST/RETURN GRILLES (RG-2/EG-1) 

A. Manufacturers:   

1. Titus 355 FL 
2. Krueger 
3. Carnes  
4. Price 

B.  Description:  Ceiling and wall return/exhaust grille. 

C. Face: Blades with 1/2 inch spacing, 35 degree deflection, blades parallel to long dimension. 

D. Frame:  1-1/4 inch border.  With sponge rubber gaskets under flanges. 

E. Fabrication: Aluminum.  White baked enamel finish. 

2.3 RETURN GRILLES (RG-1) 

A. Manufacturers:   

1. Titus PAR 
2. Krueger 
3. Carnes  
4. Price 

B.  Description:  Ceiling lay in, perforated ceiling return diffusers. 

C. Frame:  24"x24" Lay-in type border for all T-bar ceilings, surface type border for hard ceilings.  
Coordinate with ceiling plans for border type. 

C. Face: Perforated 3/16 inch diameter holes on ¼ inch staggered centers. 

D. Inlet collar for duct connection. 
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E. Fabrication: Aluminum.  White baked enamel finish. 

PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Install in accordance with manufacturer's instructions. 

B. Check location of outlets and inlets and make necessary adjustments in position to conform with 
architectural features, symmetry, and lighting arrangement. 

C. Install diffusers to ductwork with air tight connection. 

D. Provide balancing dampers on duct take-off to diffusers, and grilles and registers, despite 
whether dampers are specified as part of the diffuser, or grille and register assembly. 

E. Paint ductwork visible behind air outlets and inlets matte black.  Refer to Section 09912. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Control equipment. 

B. Software. 

1.2 RELATED REQUIREMENTS 

B. Section 16140 - Wiring Devices:  Electrical characteristics and wiring connections. 

1.3 SYSTEM DESCRIPTION 

A. Automatic temperature control field monitoring and control system using field programmable 
micro-processor based units with communications to Building Management System. 

B. Base system on distributed system of fully intelligent, stand-alone controllers, operating in a 
multi-tasking, multi-user environment on token passing network, with central and remote 
hardware, software, and interconnecting wire and conduit. 

C. Include computer software and hardware, operator input/output devices, control units, local area 
networks (LAN), sensors, control devices, actuators. 

D. Controls for variable air volume ground source heat pumps, and the like when directly 
connected to the control units.  Individual terminal unit control is specified in Section 15928. 

E. Provide control systems consisting of thermostats, control valves, dampers and operators, 
indicating devices, interface equipment and other apparatus and accessories required to operate 
mechanical systems, and to perform functions specified. 

F. Include installation and calibration, supervision, adjustments, and fine tuning necessary for 
complete and fully operational system. 

1.4 SUBMITTALS 

A. See Section 01330 - Administrative Requirements, for Submittal Procedures. 

B. Product Data:  Provide data for each system component and software module. 

C. Shop Drawings: 

1. Indicate trunk cable schematic showing programmable control unit locations, and trunk 
data conductors. 

2. List connected data points, including connected control unit and input device. 
3. Indicate system graphics indicating monitored systems, data (connected and calculated) 

point addresses, and operator notations.  Provide demonstration diskette containing 
graphics. 

4. Show system configuration with peripheral devices, batteries, power supplies, diagrams, 
modems, and interconnections. 
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5. Indicate description and sequence of operation of operating, user, and application software. 

D. Manufacturer's Instructions:  Indicate manufacturer's installation instructions for all 
manufactured components. 

E. Project Record Documents:  Record actual locations of control components, including control 
units, thermostats, and sensors. 

1. Revise shop drawings to reflect actual installation and operating sequences. 
2. Include submittals data in final "Record Documents" form. 

F. Operation and Maintenance Data: 

1. Include interconnection wiring diagrams complete field installed systems with identified 
and numbered, system components and devices. 

2. Include keyboard illustrations and step-by-step procedures indexed for each operator 
function. 

3. Include inspection period, cleaning methods, cleaning materials recommended, and 
calibration tolerances. 

G. Warranty:  Submit manufacturer's warranty and ensure forms have been filled out in Owner s 
name and registered with manufacturer. 

1.5 QUALITY ASSURANCE 

A. Perform work in accordance with NFPA 70. 

B. Design system software under direct supervision of a Professional Engineer experienced in 
design of this Work and licensed at the State in which the Project is located. 

C. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 
this section with minimum three years documented experience. 

D. Installer Qualifications:  Company specializing in performing the work of this section with 
minimum 3 years experience approved by manufacturer. 

E. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories 
Inc., as suitable for the purpose specified and indicated. 

1.6 WARRANTY 

A. See Section 01770 - Closeout Submittals, for additional warranty requirements. 

B. Correct defective Work within a five year period after Substantial Completion. 

C. Provide five year manufacturer's warranty for field programmable micro-processor based units. 

1.7 MAINTENANCE SERVICE 

A. Provide service and maintenance of energy management and control systems for one year from 
Date of Substantial Completion. 
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B. Provide two complete inspections per year, one in each season, to inspect, calibrate, and adjust 
controls as required, and submit written reports. 

C. Provide complete service of systems, including call backs.  Make minimum of 4 complete 
normal inspections of approximately4 hours duration in addition to normal service calls to 
inspect, calibrate, and adjust controls, and submit written reports. 

1.8 EXTRA MATERIALS 

A. See Section 01600 - Product Requirements, for additional provisions. 

B. Provide two printer ribbons, cartons of printer paper. 

1.9 PROTECTION OF SOFTWARE RIGHTS 

A. Prior to delivery of software, the Owner and the party providing the software will enter into a 
software license agreement with provisions for the following: 

1. Limiting use of software to equipment provided under these specifications. 
2. Limiting copying. 
3. Preserving confidentiality. 
4. Prohibiting transfer to a third party. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. ATS Controls.  (EXISTING SYSTEM) 

2.2 CONTROL UNITS 

A. Units:  Modular in design and consisting of processor board with programmable RAM memory, 
local operator access and display panel, and integral interface equipment. 

B. Battery Backup:  For minimum of 48 hours for complete system including RAM without 
interruption, with automatic battery charger. 

C. Control Units Functions: 

1. Monitor or control each input/output point. 
2. Completely independent with hardware clock/calendar and software to maintain control 

independently. 
3. Acquire, process, and transfer information to operator station or other control units on 

network. 
4. Accept, process, and execute commands from other control unit's or devices or operator 

stations. 
5. Access both data base and control functions simultaneously. 
6. Record, evaluate, and report changes of state or value that occur among associated points.  

Continue to perform associated control functions regardless of status of network. 
7. Perform in stand-alone mode: 

a. Start/stop. 
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b. Duty cycling. 
c. Automatic Temperature Control. 
d. Demand control via a sliding window, predictive algorithm. 
e. Event initiated control. 
f. Calculated point. 
g. Scanning and alarm processing. 
h. Full direct digital control. 
i. Trend logging. 
j. Global communications. 
k. Maintenance scheduling. 

D. Global Communications: 

1. Broadcast point data onto network, making that information available to all other system 
control units. 

2. Transmit any or all input/output points onto network for use by other control units and 
utilize data from other control units. 

E. Input/Output Capability: 

1. Discrete/digital input (contact status). 
2. Discrete/digital output. 
3. Analog input. 
4. Analog output. 
5. Pulse input (5 pulses/second). 
6. Pulse output (0-655 seconds in duration with 0.01 second resolution). 

F. Monitor, control, or address data points.  Mix shall include analog inputs, analog outputs, pulse 
inputs, pulse outputs and discrete inputs/outputs, as required.  Install control unit's with 
minimum 30 percent spare capacity. 

G. Point Scanning:  Set scan or execution speed of each point to operator selected time from 1 to 
250 seconds. 

H. Upload/Download Capability:  Download from or upload to operator station. Upload/Download 
time for entire control unit database maximum 10 seconds on hard wired LAN, or 60 seconds 
over voice grade phone lines. 

I. Test Mode Operation:  Place input/output points in test mode to allow testing and developing of 
control algorithms on line without disrupting field hardware and controlled environment.  In test 
mode: 

1. Inhibit scanning and calculation of input points. Issue manual control to input points (set 
analog or digital input point to operator determined test value) from work station. 

2. Control output points but change only data base state or value; leave external field 
hardware unchanged. 

3. Enable control actions on output points but change only data base state or value. 

J. Local display and adjustment panel:  Portable control unit, containing digital display, and 
numerical keyboard.  Display and adjust: 



SECTION 15926 - DIGITAL CONTROL EQUIPMENT 

JUNEAU INTERNATIONAL AIRPORT  DIGITAL CONTROL EQUIPMENT  
TERMINAL MAIN ENTRY RENOVATION   Page 15926 - 5  
CBJ Contract No. E12-036 

1. Input/output point information and status. 
2. Controller set points. 
3. Controller tuning constants. 
4. Program execution times. 
5. High and low limit values. 
6. Limit differential. 
7. Set/display date and time. 
8. Control outputs connected to the network. 
9. Automatic control outputs. 
10. Perform control unit diagnostic testing. 
11. Points in "Test" mode. 

2.4 LOCAL AREA NETWORK (LAN) 

A. Provide communication between control units over local area network (LAN). 

B. LAN Capacity:  Not less than 60 stations or nodes. 

C. Break in Communication Path:  Alarm and automatically initiate LAN reconfiguration. 

D. LAN Data Speed:  Minimum 19.2 Kb. 

E. Communication Techniques:  Allow interface into network by multiple operation stations and 
by auto-answer/auto-dial modems.  Support communication over telephone lines utilizing 
modems. 

F. Transmission Median:  Fiber optic or single pair of solid 24 gauge twisted, shielded copper 
cable. 

G. Network Support:  Time for global point to be received by any station, shall be less than 3 
seconds.  Provide automatic reconfiguration if any station is added or lost.  If transmission cable 
is cut, reconfigure two sections with no disruption to system's operation, without operator 
intervention. 

2.5 OPERATING SYSTEM SOFTWARE 

A. Input/Output Capability From Operator Station: 

1. Request display of current values or status in tabular or graphic format. 
2. Command selected equipment to specified state. 
3. Initiate logs and reports. 
4. Change analog limits. 
5. Add, delete, or change points within each control unit or application routine. 
6. Change point input/output descriptors, status, alarm descriptors, and engineering unit 

descriptors. 
7. Add new control units to system. 
8. Modify and set up maintenance scheduling parameters. 
9. Develop, modify, delete or display full range of color graphic displays. 
10. Automatically archive select data even when running third party software. 
11. Provide capability to sort and extract data from archived files and to generate custom 

reports. 
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12. Support two printer operations. 

a. Alarm printer:  Print alarms, operator acknowledgements, action messages, system 
alarms, operator sign-on and sign-off. 

b. Data printer:  Print reports, page prints, and data base prints. 

13. Select daily, weekly or monthly as scheduled frequency to synchronize time and date in 
digital control units.  Accommodate daylight savings time adjustments. 

14. Print selected control unit data base. 

B. Operator System Access:  Via software password with minimum 30 access levels at work 
station and minimum 3 access levels at each control unit. 

C. Data Base Creation and Support:  Changes shall utilize standard procedures.  Control unit shall 
automatically check work station data base files upon connection and verify data base match.  
Minimum capability shall include: 

1. Add and delete points. 
2. Modify any point parameter. 
3. Change, add, or delete English language descriptors. 
4. Add, modify, or delete alarm limits. 
5. Add, modify, or delete points in start/stop programs, trend logs, etc. 
6. Create custom relationship between points. 
7. Create or modify DDC loops and parameters. 
8. Create or modify override parameters. 
9. Add, modify, and delete any applications program. 
10. Add, delete, develop, or modify dynamic color graphic displays. 

D. Dynamic Color Graphic Displays: 

1. Utilizes custom symbols or system supported library of symbols. 
2. Sixteen (16) colors. 
3. Sixty (60) outputs of real time, live dynamic data per graphic. 
4. Dynamic graphic data. 
5. 1,000 separate graphic pages. 
6. Modify graphic screen refresh rate between 1 and 60 seconds. 

E. Alarm Processing: 

1. Off normal condition:  Cause alarm and appropriate message, including time, system, point 
descriptor, and alarm condition.  Select alarm state/value and which alarms shall cause 
automatic dial-out. 

2. Critical alarm or change-of-state:  Display message, stored on disk for review and sort, or 
print. 

3. Print on line changeable message, up to 60 characters in length, for each alarm point 
specified. 

4. Display alarm reports on video.  Display multiple alarms in order of occurrence. 
5. Define time delay for equipment start-up or shutdown. 
6. Allow unique routing of specific alarms. 
7. Operator specifies if alarm requires acknowledgement. 
8. Continue to indicate unacknowledged alarms after return to normal. 
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9. Alarm notification: 

a. Automatic print. 
b. Display indicating alarm condition. 
c. Selectable audible alarm indication. 

F. Event Processing:  Automatically initiate commands, user defined messages, take specific 
control actions or change control strategy and application programs resulting from event 
condition.  Event condition may be value crossing operator defined limit, change-of-state, 
specified state, or alarm occurrence or return to normal. 

G. Automatic Restart:  Automatically restart field equipment on restoration of power.  Provide time 
delay between individual equipment restart and time of day start/stop. 

H. Messages: 

1. Automatically display or print user-defined message subsequent to occurrence of selected 
events. 

2. Compose, change, or delete any message. 
3. Display or log any message at any time. 
4. Assign any message to any event. 

I. Reports: 

1. Manually requested with time and date. 
2. Long term data archiving to hard disk. 
3. Automatic directives to download to transportable media such as floppy diskettes for 

storage. 
4. Data selection methods to include data base search and manipulation. 
5. Data extraction with mathematical manipulation. 
6. Data reports shall allow development of XY curve plotting, tabular reports (both statistical 

and summary), and multi-point timed based plots with not less than four (4) variables 
displayed. 

7. Generating reports either normally at operator direction, or automatically under work 
station direction. 

8. Reports may either manually displayed or printed, or may be printed automatically on 
daily, weekly, monthly, yearly or scheduled basis. 

9. Include capability for statistical data manipulation and extraction. 
10. Provide capability to generate four types of reports:  Statistical detail reports, summary 

reports, trend graphic plots, x-y graphic plots. 

J. Parameter Save/Restore:  Store most current operating system, parameter changes, and 
modifications on disk or diskette. 

K. Data Collection: 

1. Automatically collect and store in disk files. 
2. Daily electrical energy consumption, peak demand, and time of peak demand for up to 

electrical meters over 2 year period. 
3. Daily consumption for up to 100 feet over a 2 year period. 
4. Daily billable electrical energy consumption and time for up to 1024 zones over a 10 year 
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period. 
5. Provide archiving of stored data for use with system supplied custom reports. 

L. Graphic Display:  Support graphic development on work station with software features: 

1. Page linking. 
2. Generate, store, and retrieve library symbols. 
3. Single or double height characters. 
4. Sixty (60) dynamic points of data per graphic page. 
5. Pixel level resolution. 
6. Animated graphics for discrete points. 
7. Analog bar graphs. 
8. Display real time value of each input or output line diagram fashion. 

M. Maintenance Management: 

1. Run time monitoring, per point. 
2. Maintenance scheduling targets with automatic annunciation, scheduling and shutdown. 
3. Equipment safety targets. 
4. Display of maintenance material and estimated labor. 
5. Target point reset, per point. 

N. Advisories: 

1. Summary which contains status of points in locked out condition. 
2. Continuous operational or not operational report of interrogation of system hardware and 

programmable control units for failure. 
3. Report of power failure detection, time and date. 
4. Report of communication failure with operator device, field interface unit, point, 

programmable control unit. 

2.6 HVAC CONTROL PROGRAMS 

A. General: 

1. Support Inch-pounds units of measurement. 
2. Identify each HVAC Control system. 

B. Optimal Run Time: 

1. Control start-up and shutdown times of HVAC equipment for both heating and cooling. 
2. Base on occupancy schedules, outside air temperature, seasonal requirements, and interior 

room mass temperature. 
3. Start-up systems by using outside air temperature, room mass temperatures, and adaptive 

model prediction for how long building takes to warm up or cool down under different 
conditions. 

4. Use outside air temperature to determine early shut down with ventilation override. 
5. Analyze multiple building mass sensors to determine seasonal mode and worse case 

condition for each day. 
6. Operator commands: 
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a. Define term schedule 
b. Add/delete fan status point. 
c. Add/delete outside air temperature point. 
d. Add/delete mass temperature point. 
e. Define heating/cooling parameters. 
f. Define mass sensor heating/cooling parameters. 
g. Lock/unlock program. 
h. Request optimal run time control summary. 
i. Request optimal run time mass temperature summary. 
j. Request HVAC point summary. 
k. Request HVAC saving profile summary. 

7. Control Summary: 

a. HVAC Control system begin/end status. 
b. Optimal run time lock/unlock control status. 
c. Heating/cooling mode status. 
d. Optimal run time schedule. 
e. Start/Stop times. 
f. Selected mass temperature point ID. 
g. Optimal run time system normal start times. 
h. Occupancy and vacancy times. 
i. Optimal run time system heating/cooling mode parameters. 

8. Mass temperature summary: 

a. Mass temperature point type and ID. 
b. Desired and current mass temperature values. 
c. Heating/cooling season limits. 
d. Break point temperature for cooling mode analysis. 

9. HVAC point summary: 

a. Control system identifier and status. 
b. Point ID and status. 
c. Outside air temperature point ID and status. 
d. Mass temperature point ID and point. 
e. Calculated optimal start and stop times. 
f. Period start. 

C. Supply Air Reset: 

1. Monitor heating and cooling loads in building spaces, terminal reheat systems, single zone 
unit discharge temperatures. 

2. Adjust discharge temperatures to most energy efficient levels satisfying measured load by: 

a. Raising cooling temperatures to highest possible value. 
b. Reducing heating temperatures to lowest possible level. 

3. Operator commands: 
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a. Add/delete fan status point. 
b. Lock/unlock program. 
c. Request HVAC point summary. 
d. Add/Delete discharge controller point. 
e. Define discharge controller parameters. 
f. Add/delete air flow rate. 
g. Define space load and load parameters. 
h. Request space load summary. 

4. Control summary: 

a. HVAC control system status (begin/end). 
b. Supply air reset system status. 
c. Optimal run time system status. 
d. Heating and cooling loop. 
e. High/low limits. 
f. Deadband. 
g. Response timer. 
h. Reset times. 

5. Space load summary: 

a. HVAC system status. 
b. Optimal run time status. 
c. Heating/cooling loop status. 
d. Space load point ID. 
e. Current space load point value. 
f. Control heat/cool limited. 
g. Gain factor. 
h. Calculated reset values. 
i. Fan status point ID and status. 
j. Control discharge temperature point ID and status. 
k. Space load point ID and status. 
l. Air flow rate point ID and status. 

2.7 PROGRAMMING APPLICATION FEATURES 

A. Trend Point: 

1. Output trend logs as line graphs or bar graphs.  Output graphic on terminal, with each point 
for line and bar graphs designated with a unique pattern, vertical scale either actual values 
or percent of range, and horizontal scale time base.  Print trend logs up to 12 columns of 
one point/column. 

B. Alarm Messages: 

1. Allow definition of minimum of4 messages, each having minimum length of 20 characters 
for each individual message. 

2. Assign alarm messages to system messages including point's alarm condition, point's off-
normal condition, totalized point's warning limit, hardware elements advisories. 

3. Output assigned alarm with "message requiring acknowledgement". 
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4. Operator commands include define, modify, or delete; output summary listing current 
alarms and assignments; output summary defining assigned points. 

C. Weekly Scheduling: 

1. Automatically initiate equipment or system commands, based on preselected time schedule 
for points specified. 

2. Provide program times for each day of week, per point, with one minute resolution. 
3. Automatically generate alarm output for points not responding to command. 
4. Provide for holidays, minimum of 366 consecutive holidays. 
5. Operator commands: 

a. System logs and summaries. 
b. Start of stop point. 
c. Lock or unlock control or alarm input. 
d. Add, delete, or modify analog limits and differentials. 
e. Adjust point operation position. 
f. Change point operational mode. 
g. Open or close point. 
h. Enable/disable, lock/unlock, or execute interlock sequence or computation profile. 
i. Begin or end point totalization. 
j. Modify totalization values and limits. 
k. Access or secure point. 
l. Begin or end HVAC or load control system. 
m. Modify load parameter. 
n. Modify demand limiting and duty cycle targets. 

6. Output summary:  Listing of programmed function points, associated program times, and 
respective day of week programmed points by software groups or time of day. 

D. Interlocking: 

1. Permit events to occur, based on changing condition of one or more associated master 
points. 

2. Binary contact, high/low limit of analog point or computed point shall be capable of being 
utilized as master.  Same master may monitor or command multiple slaves. 

3. Operator commands: 

a. Define single master/multiple master interlock process. 
b. Define logic interlock process. 
c. Lock/unlock program. 
d. Enable/disable interlock process. 
e. Execute terminate interlock process. 
f. Request interlock type summary. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify existing conditions before starting work. 

B. Verify that conditioned power supply is available to the control units and to the operator work 
station.  Verify that field end devices, wiring, and pneumatic tubing is installed prior to 
installation proceeding. 

3.2 INSTALLATION 

A. Install control units and other hardware in position on permanent walls where not subject to 
excessive vibration. 

B. Install software in control units and in operator work station.  Implement all features of 
programs to specified requirements and appropriate to sequence of operation.  See Control 
Diagram drawings for additional information. 

C. Provide with 120v AC, 15 amp dedicated emergency power circuit to each programmable 
control unit. 

D. Provide conduit and electrical wiring in accordance with Section 16140.  Electrical material and 
installation shall be in accordance with appropriate requirements of Division 16. 

3.3 MANUFACTURER'S FIELD SERVICES 

A. Start and commission systems.  Allow sufficient time for start-up and commissioning prior to 
placing control systems in permanent operation. 

B. Provide service engineer to instruct Owner's representative in operation of systems plant and 
equipment for 3 day period. 

C. Provide basic operator training for 4 persons on data display, alarm and status descriptors, 
requesting data, execution of commands and request of logs.  Include a minimum of 4 hours 
dedicated instructor time.  Provide training on site. 

3.4 DEMONSTRATION AND INSTRUCTIONS 

A. Demonstrate complete and operating system to Owner. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Testing, adjustment, and balancing of air systems in project area and related systems 
immediately adjacent. 

B. Testing, adjustment, and balancing of hydronic and ground loop systems. 

C. Measurement of final operating condition of HVAC systems. 

1.2 RELATED REQUIREMENTS 

A. The mechanical Work is governed by the entire specification and not just Division 15.  The 
entire specification must be examined for requirements relating to the Work hereunder. The 
Work covered by this and all other Mechanical subsections consists of furnishing labor, 
equipment, and materials in accordance with the specifications or drawings, or both, together 
with any incidental items not shown or specified which can be reasonably inferred or taken as 
belonging to the Work and necessary in good practice to provide a complete system described 
or shown as intended. 

1.3 REFERENCE STANDARDS 

A. AABC MN-1 - AABC National Standards for Total System Balance; Associated Air Balance 
Council; 2002. 

B. ASHRAE Std 111 - Practices for Measurement, Testing, Adjusting and Balancing of Building 
Heating, Ventilation, Air-Conditioning, and Refrigeration Systems; American Society of 
Heating, Refrigerating and Air-Conditioning Engineers, Inc.; 1988, with 1997 Errata. 

C. NEBB (TAB) - Procedural Standards for Testing Adjusting Balancing of Environmental 
Systems; National Environmental Balancing Bureau; 2005, Seventh Edition. 

D. SMACNA (TAB) - HVAC Systems Testing, Adjusting, and Balancing; Sheet Metal and Air 
Conditioning Contractors' National Association; 2002. 

1.4 SUBMITTALS  

A. See Section 01300 - Administrative Requirements, for Submittal Procedures. 

B. Qualifications:  Submit name of adjusting and balancing agency and TAB supervisor for 
approval within 30 days after award of Contract. 

C. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be 
followed and the specific approach for each system and component. 

1. Submit to Architect. 
2. Submit six weeks prior to starting the testing, adjusting, and balancing work. 
3. Include certification that the plan developer has reviewed the contract documents, the 
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equipment and systems, and the control system with the Architect and other installers to 
sufficiently understand the design intent for each system. 

4. Include at least the following in the plan: 

a. List of all air flow, water flow, sound level, system capacity and efficiency 
measurements to be performed and a description of specific test procedures, 
parameters, formulas to be used. 

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to 
be tested, adjusted and balanced with the data cells to be gathered for each. 

c. Identification and types of measurement instruments to be used and their most recent 
calibration date. 

d. Discussion of what notations and markings will be made on the duct and piping 
drawings during the process. 

e. Final test report forms to be used. 
f. Specific procedures that will ensure that both air and water side are operating at the 

lowest possible pressures and methods to verify this. 
g. Procedures for field technician logs of discrepancies, deficient or uncompleted work 

by others, contract interpretation requests and lists of completed tests (scope and 
frequency). 

h. Procedures for formal progress reports, including scope and frequency. 
i. Procedures for formal deficiency reports, including scope, frequency and distribution. 

D. Field Logs:  Submit. 

E. Control System Coordination Reports:  Communicate in writing to the controls installer all 
setpoint and parameter changes made or problems and discrepancies identified during TAB that 
affect, or could affect, the control system setup and operation. 

F. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and 
balancing of systems and equipment to achieve specified performance. 

1. Submit under provisions of Section 01400. 
2. Revise TAB plan to reflect actual procedures and submit as part of final report. 
3. Submit draft copies of report for review prior to final acceptance of Project.  Provide final 

copies for Architect and for inclusion in operating and maintenance manuals. 
4. Provide reports in soft cover, letter size, 3-ring binder manuals, complete with index page 

and indexing tabs, with cover identification at front and side.  Include set of reduced 
drawings with air outlets and equipment identified to correspond with data sheets, and 
indicating thermostat locations. 

5. Include actual instrument list, with manufacturer name, serial number, and date of 
calibration. 

6. Form of Test Reports:  Where the TAB standard being followed recommends a report 
format use that; otherwise, follow ASHRAE Std 111. 

7. Units of Measure:  Report data in both I-P (inch-pound) and SI (metric) units. 
8. Include the following on the title page of each report: 

a. Name of Testing, Adjusting, and Balancing Agency. 
b. Address of Testing, Adjusting, and Balancing Agency. 
c. Telephone number of Testing, Adjusting, and Balancing Agency. 
d. Project name. 
e. Project location. 
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f. Project Architect. 
g. Project Engineer. 
h. Project Contractor. 
i. Report date. 

G. Project Record Documents:  Record actual locations of flow measuring stations and balancing 
valves and rough setting. 

PART 2 - PRODUCTS - NOT USED 

PART 3 - EXECUTION 

3.1 GENERAL REQUIREMENTS 

A. Perform total system balance in accordance with one of the following: 

1. AABC MN-1, AABC National Standards for Total System Balance. 
2. ASHRAE Std 111, Practices for Measurement, Testing, Adjusting and Balancing of 

Building Heating, Ventilation, Air-Conditioning, and Refrigeration Systems. 
3. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems. 
4. SMACNA HVAC Systems Testing, Adjusting, and Balancing. 
5. Maintain at least one copy of the standard to be used at project site at all times. 

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work 
prior to Substantial Completion of the project. 

C. Where HVAC systems and/or components interface with life safety systems, including fire and 
smoke detection, alarm, and control, coordinate scheduling and testing and inspection 
procedures with the authorities having jurisdiction. 

D. TAB Agency Qualifications: 

1. Company specializing in the testing, adjusting, and balancing of systems specified in this 
section. 

2. Having minimum of three years documented experience. 
3. Certified by one of the following: 

a. AABC, Associated Air Balance Council:  . 
b. NEBB, National Environmental Balancing Bureau:   
c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy 

Management Institute:   

E. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB 
agency. 

3.2 EXAMINATION  

A. Verify that systems are complete and operable before commencing work.  Ensure the following 
conditions: 
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1. Systems are started and operating in a safe and normal condition. 
2. Temperature control systems are installed complete and operable. 
3. Proper thermal overload protection is in place for electrical equipment. 
4. Final filters are clean and in place.  If required, install temporary media in addition to final 

filters. 
5. Duct systems are clean of debris. 
6. Fans are rotating correctly. 
7. Fire and volume dampers are in place and open. 
8. Air coil fins are cleaned and combed. 
9. Access doors are closed and duct end caps are in place. 
10. Air outlets are installed and connected. 
11. Duct system leakage is minimized. 
12. Hydronic systems are flushed, filled, and vented. 
13. Pumps are rotating correctly. 
14. Proper strainer baskets are clean and in place. 
15. Service and balance valves are open. 
16. Ground source piping system are purged and ready for operation. 
17. Variable speed drives are installed and functional as intended by the contract documents. 
18. Heat exchange systems are operational and functional as intended by the contract 

documents. 

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system 
balance. 

C. Beginning of work means acceptance of existing conditions. 

3.3 PREPARATION  

A. Hold a pre-balancing meeting at least one week prior to starting TAB work. 

1. Require attendance by all installers whose work will be tested, adjusted, or balanced. 

B. Provide instruments required for testing, adjusting, and balancing operations.  Make instruments 
available to Architect to facilitate spot checks during testing. 

C. Provide additional balancing devices as required. 

3.4 ADJUSTMENT TOLERANCES 

A. Air Outlets and Inlets:  Adjust total to within plus 10 percent and minus 5 percent of design to 
space.  Adjust outlets and inlets in space to within plus or minus 10 percent of design. 

B. Hydronic Systems:  Adjust to within plus or minus 10 percent of design. 
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3.5 RECORDING AND ADJUSTING  

A. Field Logs:  Maintain written logs including: 

1. Running log of events and issues. 
2. Discrepancies, deficient or uncompleted work by others. 
3. Contract interpretation requests. 
4. Lists of completed tests. 

B. Ensure recorded data represents actual measured or observed conditions. 

C. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings to 
be restored.  Set and lock memory stops. 

D. Mark on the drawings the locations where traverse and other critical measurements were taken 
and cross reference the location in the final report. 

E. After adjustment, take measurements to verify balance has not been disrupted or that such 
disruption has been rectified. 

F. Leave systems in proper working order, replacing belt guards, closing access doors, closing 
doors to electrical switch boxes, and restoring thermostats to specified settings. 

G. At final inspection, recheck random selections of data recorded in report.  Recheck points or 
areas as selected and witnessed by the Owner. 

H. Check and adjust systems approximately six months after final acceptance and submit report. 

3.6 AIR SYSTEM PROCEDURE 

A. Adjust air handling and distribution systems to provide required or design supply, return, and 
exhaust air quantities at site altitude. 

B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of 
duct. 

C. Measure air quantities at air inlets and outlets. 

D. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts 
and noise. 

E. Use volume control devices to regulate air quantities only to extend that adjustments do not 
create objectionable air motion or sound levels.  Effect volume control by duct internal devices 
such as dampers and splitters. 

F. Vary total system air quantities by adjustment of fan speeds.  Provide drive changes required.  
Vary branch air quantities by damper regulation. 

G. Provide system schematic with required and actual air quantities recorded at each outlet or inlet. 

H. Measure static air pressure conditions on air supply units, including filter and coil pressure 
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drops, and total pressure across the fan.  Make allowances for 50 percent loading of filters. 

I. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design 
conditions. 

J. Measure temperature conditions across outside air, return air, and exhaust dampers to check 
leakage. 

K. Where modulating dampers are provided, take measurements and balance at extreme conditions.  
Balance variable volume systems at maximum air flow rate, full cooling, and at minimum air 
flow rate, full heating. 

L. Measure building static pressure and adjust supply, return, and exhaust air systems to provide 
required relationship between each to maintain approximately 0.05 inches positive static 
pressure near the building entries. 

3.7 WATER SYSTEM PROCEDURE 

A. Adjust water systems to provide required or design quantities. 

B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gauges to determine 
flow rates for system balance.  Where flow metering devices are not installed, base flow balance 
on temperature difference across various heat transfer elements in the system. 

C. Adjust systems to provide specified pressure drops and flows through heat transfer elements 
prior to thermal testing.  Perform balancing by measurement of temperature differential in 
conjunction with air balancing. 

D. Effect system balance with automatic control valves fully open to heat transfer elements. 

E. Effect adjustment of water distribution systems by means of balancing cocks, valves, and 
fittings.  Do not use service or shut-off valves for balancing unless indexed for balance point. 

F. Where available pump capacity is less than total flow requirements or individual system parts, 
full flow in one part may be simulated by temporary restriction of flow to other parts. 

3.8 SCOPE 

A. Test, adjust, and balance the following: 

1. Ground Source Pumps; variable speed. 
2. Heat pumps 
3. Air Inlets and Outlets 
4. All Flow devices; Flow setters. 

3.9 MINIMUM DATA TO BE REPORTED 

A. Electric Motors: 

1. Manufacturer  
2. Model/Frame  
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3. HP/BHP  
4. Phase, voltage, amperage; nameplate, actual, no load 
5. RPM  
6. Service factor 
7. Starter size, rating, heater elements 
8. Sheave Make/Size/Bore 

B. V-Belt Drives: 

1. Identification/location  
2. Required driven RPM 
3. Driven sheave, diameter and RPM 
4. Belt, size and quantity 
5. Motor sheave diameter and RPM 
6. Center to center distance, maximum, minimum, and actual 

C. Ground Source Pumps: 

1. Identification/number  
2. Manufacturer  
3. Size/model  
4. Impeller  
5. Service  
6. Design flow rate, pressure drop, BHP 
7. Actual flow rate, pressure drop, BHP 
8. Discharge pressure 
9. Suction pressure 
10. Total operating head pressure 
11. Shut off, discharge and suction pressures 
12. Shut off, total head pressure 

D. Air Moving Equipment: 

1. Location  
2. Manufacturer  
3. Model number 
4. Serial number 
5. Arrangement/Class/Discharge  
6. Air flow, specified and actual 
7. Return air flow, specified and actual 
8. Outside air flow, specified and actual 
9. Total static pressure (total external), specified and actual 
10. Inlet pressure 
11. Discharge pressure 
12. Sheave Make/Size/Bore 
13. Number of Belts/Make/Size 
14. Fan RPM 

END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes:  Grounding systems and equipment. 

1.3 ACTION SUBMITTALS 

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

1.4 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. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors:  ASTM B 3. 
2. Stranded Conductors:  ASTM B 8. 
3. Tinned Conductors:  ASTM B 33. 
4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter. 
5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 
6. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches wide and 1/16 inch thick. 
7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches wide and 1/16 inch thick. 



SECTION 16060 – GROUNDING AND BONDING 

JNU TERMINAL MAIN ENTRY RENOVATION  GROUNDING AND BONDING  
CBJ Contract No. E12-036 Page 16060 - 2 

2.2 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 
No. 6 AWG and larger unless otherwise indicated. 

B. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow stripe.   

C. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 

3.2 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners, heaters, 
dampers, humidifiers, and other duct electrical equipment.  Bond conductor to each unit and to 
air duct and connected metallic piping. 

3.3 INSTALLATION 

A. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit. 

1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install 
bonding so vibration is not transmitted to rigidly mounted equipment. 

B. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of 
associated fans, blowers, electric heaters, and air cleaners.  Install tinned bonding jumper to 
bond across flexible duct connections to achieve continuity. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. IMC:  Intermediate metal conduit. 

C. RMC:  Rigid metal conduit. 

1.4 PERFORMANCE REQUIREMENTS 

A. Design supports for multiple raceways capable of supporting combined weight of supported 
systems and its contents. 

B. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

C. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of five times the 
applied force. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For the following: 

1. Steel slotted support systems. 

1.6 QUALITY ASSURANCE 

A. Comply with NFPA 70. 
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1.7 COORDINATION 

A. Coordinate installation of raceway and equipment supports with exposed structural members.   

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field 
assembly. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to 
MFMA-4. 

3. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-
4. 

4. Channel Dimensions:  Selected for applicable load criteria. 

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

C. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated 
fittings, designed for types and sizes of raceway or cable to be supported. 

D. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized. 

E. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or 
their supports to building surfaces include the following: 

1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

1) Hilti Inc. 
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2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
3) MKT Fastening, LLC. 
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 

2. Mechanical-Expansion Anchors:  Insert-wedge-type, stainless steel, for use in hardened 
portland cement concrete with tension, shear, and pullout capacities appropriate for 
supported loads and building materials in which used. 

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

1) Cooper B-Line, Inc.; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti Inc. 
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
5) MKT Fastening, LLC. 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 
Type 18; complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 
attached structural element. 

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with 
ASTM A 325. 

6. Toggle Bolts:  All-steel springhead type. 
7. Hanger Rods:  Threaded steel. 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions 
of supported equipment. 

B. Materials:  Comply with requirements in Section 05500 "Metal Fabrications" for steel shapes 
and plates. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 
EMT, IMC, and RMC as required by  NFPA 70.  Minimum rod size shall be 1/4 inch in 
diameter. 
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C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support 
system, sized so capacity can be increased by at least 25 percent in future without exceeding 
specified design load limits. 

1. Secure raceways and cables to these supports with single-bolt conduit clamps. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch and smaller raceways serving branch circuits and communication systems above 
suspended ceilings and for fastening raceways to trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and 
RMC may be supported by openings through structure members, as permitted in NFPA 70. 

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits.  
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb. 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code: 

1. To Wood:  Fasten with lag screws or through bolts. 
2. To New Concrete:  Bolt to concrete inserts. 
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 
4. To Existing Concrete:  Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches thick or 
greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs less than 
4 inches thick. 

6. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69. 
7. To Light Steel:  Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 
bars. 
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3.3 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 
after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 

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

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment identification labels. 
2. Miscellaneous identification products. 

1.3 QUALITY ASSURANCE 

A. Comply with ANSI A13.1. 

B. Comply with NFPA 70. 

C. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969. 

1.4 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in 
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's 
wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes, 
standards, and 29 CFR 1910.145.  Use consistent designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

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

PART 2 - PRODUCTS 

2.1 CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 
to 2 inches wide. 
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B. Self-Adhesive, Self-Laminating Polyester Labels Write-on, 3-mil- thick flexible label with 
acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical-resistant, self-
laminating, protective shield over the legend.  Labels sized to fit the conductor diameter such 
that the clear shield overlaps the entire printed legend. 

C. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with 
diameter sized to suit diameter of conductor it identifies and to stay in place by gripping action. 

D. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve 
with diameter sized to suit diameter of conductor it identifies and to stay in place by gripping 
action. 

E. Heat-Shrink Preprinted Tubes:  Flame-retardant polyolefin tube with machine-printed 
identification label.  Sized to suit diameter of and shrinks to fit firmly around conductor it 
identifies.  Full shrink recovery at a maximum of 200 deg F.  Comply with UL 224. 

F. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process. 

G. Write-On Tags:  Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable. 

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer. 

2.2 FLOOR MARKING TAPE 

A. 2-inch- wide, 5-mil pressure-sensitive vinyl tape, with yellow and black stripes and clear vinyl 
overlay. 

2.3 EQUIPMENT IDENTIFICATION LABELS 

A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white 
letters on a dark-gray background.  Minimum letter height shall be 3/8 inch. 

2.4 CABLE TIES 

A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, Type 6/6 
nylon. 

1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi. 
3. Temperature Range:  Minus 40 to plus 185 deg F. 
4. Color:  Black except where used for color-coding. 

B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, 
self extinguishing, one piece, self locking, Type 6/6 nylon. 
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1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi. 
3. Temperature Range:  Minus 40 to plus 185 deg F. 
4. Color:  Black. 

C. Plenum-Rated Cable Ties:  Self extinguishing, UV stabilized, one piece, self locking. 

1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 73 deg F, According to ASTM D 638:  7000 psi. 
3. UL 94 Flame Rating:  94V-0. 
4. Temperature Range:  Minus 50 to plus 284 deg F. 
5. Color:  Black. 

2.5 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint:  Comply with requirements in painting Sections for paint materials and application 
requirements.  Select paint system applicable for surface material and location (exterior or 
interior). 

B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device. 

E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

F. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or 
cable at a location with high visibility and accessibility. 

G. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below: 

1. Outdoors:  UV-stabilized nylon. 
2. In Spaces Handling Environmental Air:  Plenum rated. 
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3.2 IDENTIFICATION SCHEDULE 

A. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in pull and junction 
boxes use color-coding conductor tape to identify the phase. 

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors 
listed below for ungrounded feeder and branch-circuit conductors. 

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if 
authorities having jurisdiction permit. 

b. Colors for 208/120-V Circuits: 

1) Phase A:  Black. 
2) Phase B:  Red. 
3) Phase C:  Blue. 

c. Colors for 480/277-V Circuits: 

1) Phase A:  Brown. 
2) Phase B:  Orange. 
3) Phase C:  Yellow. 

d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 
minimum 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.  Locate bands to avoid obscuring factory cable markings. 

B. Control-Circuit Conductor Identification:  For conductors and cables in pull and junction boxes, 
manholes, and handholes, use write-on tags with the conductor or cable designation, origin, and 
destination. 

C. Control-Circuit Conductor Termination Identification:  For identification at terminations 
provide heat-shrink preprinted tubes with the conductor designation. 

D. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source. 

E. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, 
and signal connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points.  Identify by system and circuit designation. 

2. Use system of marker tape designations that is uniform and consistent with system used 
by manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 
Operation and Maintenance Manual. 

F. Workspace Indication:  Install floor marking tape to show working clearances in the direction of 
access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless 
otherwise indicated.  Do not install at flush-mounted panelboards and similar equipment in 
finished spaces. 
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G. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification. 

1. Labeling Instructions: 

a. Indoor Equipment:  Self-adhesive, engraved, laminated acrylic or melamine label.  
Unless otherwise indicated, provide a single line of text with 1/2-inch- high letters 
on 1-1/2-inch- high label; where two lines of text are required, use labels 2 inches 
high. 

b. Elevated Components:  Increase sizes of labels and letters to those appropriate for 
viewing from the floor. 

c. Unless provided with self-adhesive means of attachment, fasten labels with 
appropriate mechanical fasteners that do not change the NEMA or NRTL rating of 
the enclosure. 

2. Equipment to Be Labeled: 

a. Panelboards:  Typewritten directory of circuits in the location provided by 
panelboard manufacturer.  Panelboard identification shall be [self-adhesive, 
engraved] [engraved], laminated acrylic or melamine label. 

b. Enclosures and electrical cabinets. 
c. Access doors and panels for concealed electrical items. 
d. Enclosed circuit breakers. 
e. Enclosed controllers. 
f. Variable-speed controllers. 
g. Push-button stations. 
h. Contactors. 
i. Remote-controlled switches, dimmer modules, and control devices. 

END OF SECTION 
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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. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 

B. Related Requirements: 

1. Section 16123 "Control-Voltage Electrical Power Cables" for control systems 
communications cables and Classes 1, 2 and 3 control cables. 

1.3 DEFINITIONS 

A. VFC:  Variable frequency controller. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Alcan Products Corporation; Alcan Cable Division. 
2. Alpha Wire. 
3. Belden Inc. 
4. Encore Wire Corporation. 
5. General Cable Technologies Corporation. 
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6. Southwire Incorporated. 

B. Copper Conductors:  Comply with NEMA WC 70/ICEA S-95-658. 

C. Conductor Insulation:  Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-
THWN-2. 

D. Multiconductor Cable:  Comply with NEMA WC 70/ICEA S-95-658 for metal-clad cable, 
Type MC with ground wire. 

2.2 CONNECTORS AND SPLICES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. AFC Cable Systems, Inc. 
2. Gardner Bender. 
3. Hubbell Power Systems, Inc. 
4. Ideal Industries, Inc. 
5. Ilsco; a branch of Bardes Corporation. 
6. NSi Industries LLC. 
7. O-Z/Gedney; a brand of the EGS Electrical Group. 
8. 3M; Electrical Markets Division. 
9. Tyco Electronics. 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated. 

2.3 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. Comply with NFPA 70. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits:  Copper.  Stranded for No. 12 AWG and larger. 
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3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 

A. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-2-THWN-2, 
single conductors in raceway. 

B. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-2-THWN-2, single 
conductors in raceway. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

B. Complete raceway installation between conductor and cable termination points according to 
Section 16130 "Raceways and Boxes" prior to pulling conductors and cables. 

C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway. 

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 
follow surface contours where possible. 

F. Support cables according to Section 16073 "Hangers and Supports for Electrical Systems." 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A-486B. 

B. Make splices, terminations, and taps that are compatible with conductor material. 

1. Use oxide inhibitor in each splice, termination, and tap for exterior conductors. 

C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack. 

3.5 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 16075 "Electrical 
Identification." 

B. Identify each spare conductor at each end with identity number and location of other end of 
conductor, and identify as spare conductor. 
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3.6 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

B. Test and Inspection Reports:  Prepare a written report to record the following: 

1. Procedures used. 
2. Results that comply with requirements. 
3. Results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

C. Cables will be considered defective if they do not pass tests and inspections. 

END OF SECTION 
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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. UTP cabling. 
2. RS-485 cabling. 
3. Low-voltage control cabling. 
4. Control-circuit conductors. 
5. Identification products. 

1.3 DEFINITIONS 

A. EMI:  Electromagnetic interference. 

B. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or 
for remote-control and signaling power-limited circuits. 

C. Plenum:  A space forming part of the air distribution system to which one or more air ducts are 
connected.  An air duct is a passageway, other than a plenum, for transporting air to or from 
heating, ventilating, or air-conditioning equipment. 

D. RCDD:  Registered Communications Distribution Designer. 

E. UTP:  Unshielded twisted pair. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified layout technician, installation supervisor, and field inspector. 

B. Source quality-control reports. 

C. Field quality-control reports. 
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PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

2.2 PERFORMANCE REQUIREMENTS 

A. Flame Travel and Smoke Density in Plenums:  As determined by testing identical products 
according to NFPA 262 by a qualified testing agency.  Identify products for installation in 
plenums with appropriate markings of applicable testing agency. 

1. Flame Travel Distance:  60 inches or less. 
2. Peak Optical Smoke Density:  0.5 or less. 
3. Average Optical Smoke Density:  0.15 or less. 

B. Flame Travel and Smoke Density for Riser Cables in Non-Plenum Building Spaces:  As 
determined by testing identical products according to UL 1666. 

C. Flame Travel and Smoke Density for Cables in Non-Riser Applications and Non-Plenum 
Building Spaces:  As determined by testing identical products according to UL 1685. 

2.3 UTP CABLE 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. ADC. 
2. Alpha Wire Company; a division of Belden Inc. 
3. Belden Inc. 
4. CommScope, Inc. 
5. Draka Cableteq USA. 
6. Genesis Cable Products; Honeywell International, Inc. 
7. Mohawk; a division of Belden Inc. 
8. Nexans; Berk-Tek Products. 
9. Siemon Company (The). 
10. Superior Essex Inc. 
11. SYSTIMAX Solutions; a CommScope, Inc. brand. 
12. 3M. 
13. Tyco Electronics/AMP Netconnect; Tyco International Ltd. 

B. Description:  100-ohm, four-pair UTP. 

1. Comply with ICEA S-90-661 for mechanical properties of Category 5e cables. 
2. Comply with TIA-568-C.1 for performance specifications. 
3. Comply with TIA-568-C.2, Category 5e. 
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4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying 
with NEMA WC 66, UL 444 and NFPA 70 for the following types: 

a. Communications, Plenum Rated:  Type CMP complying with UL 1685. 
b. Communications, Riser Rated:  Type CMR complying with UL 1666. 
c. Communications, General Purpose:  Type CM or Type CMG; or Type CM, 

Type CMG, Type CMP, or Type CMR in listed communications raceways. 
d. Communications, Limited Purpose:  Type CMX. 

2.4 UTP CABLE HARDWARE 

A. Manufacturers:  Subject to compliance with requirements available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. ADC. 
2. American Technology Systems Industries, Inc. 
3. Belden Inc. 
4. Dynacom Inc. 
5. Hubbell Incorporated. 
6. Leviton Commercial Networks Division. 
7. Molex Premise Networks; a division of Molex, Inc. 
8. Panduit Corp. 
9. Siemon Company (The). 
10. Tyco Electronics/AMP Netconnect; Tyco International Ltd. 

B. General Requirements for Cable Connecting Hardware:  Comply with TIA/EIA-568-C.2, IDC 
type, with modules designed for punch-down caps or tools.  Cables shall be terminated with 
connecting hardware of same category or higher. 

C. Connecting Blocks:  110-style IDC for Category 5e.  Provide blocks for the number of cables 
terminated on the block, plus 25 percent spare.  Integral with connector bodies, including plugs 
and jacks where indicated. 

D. Cross-Connect:  Modular array of connecting blocks arranged to terminate building cables and 
permit interconnection between cables. 

1. Number of Terminals per Field:  One for each conductor in assigned cables. 

E. Jacks and Jack Assemblies:  100-ohm, balanced, twisted-pair connector; four-pair, eight-
position modular.  Comply with TIA/EIA-568-C.1. 

2.5 RS-485 CABLE 

A. Standard Cable:  NFPA 70, Type CMG. 

1. Paired, two pairs, twisted, No. 22 AWG, stranded (7x30) tinned-copper conductors. 
2. PVC insulation. 
3. Unshielded. 
4. PVC jacket. 
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5. Flame Resistance:  Comply with UL 1685. 

B. Plenum-Rated Cable:  NFPA 70, Type CMP. 

1. Paired, two pairs, No. 22 AWG, stranded (7x30) tinned-copper conductors. 
2. Fluorinated ethylene propylene insulation. 
3. Unshielded. 
4. Fluorinated ethylene propylene jacket. 
5. Flame Resistance:  NFPA 262. 

2.6 LOW-VOLTAGE CONTROL CABLE 

A. Paired Cable:  NFPA 70, Type CMG. 

1. Multi-pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors. 
2. PVC insulation. 
3. Unshielded. 
4. PVC jacket. 
5. Flame Resistance:  Comply with UL 1685. 

B. Plenum-Rated, Paired Cable:  NFPA 70, Type CMP. 

1. Multi-pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors. 
2. PVC insulation. 
3. Unshielded. 
4. PVC jacket. 
5. Flame Resistance:  Comply with NFPA 262. 

2.7 CONTROL-CIRCUIT CONDUCTORS 

A. Manufacturers:  Subject to compliance with requirements available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Encore Wire Corporation. 
2. General Cable Technologies Corporation. 
3. Southwire Company. 

B. Class 1 Control Circuits:  Stranded copper, Type THHN-2-THWN-2 Type XHHW-2, in 
raceway, complying with UL 44. 

C. Class 2 Control Circuits:  Stranded copper, Type THHN-2-THWN-2 Type XHHW-2, in 
raceway, complying with UL 44. 

D. Class 3 Remote-Control and Signal Circuits:  Stranded copper Type THHN-2-THWN-2 
Type XHHW-2, in raceway, complying with UL 44. 
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2.8 SOURCE QUALITY CONTROL 

A. Factory test UTP cables according to TIA-568-C.2. 

B. Cable will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Test cables on receipt at Project site. 

1. Test each pair of UTP cable for open and short circuits. 

3.2 INSTALLATION OF RACEWAYS AND BOXES 

A. Comply with requirements in Section 16130 "Raceways and Boxes" for raceway selection and 
installation requirements for boxes, conduits, and wireways as supplemented or modified in this 
Section. 

1. Outlet boxes shall be no smaller than 2 inches wide, 3 inches high, and 2-1/2 inches deep. 
2. Flexible metal conduit shall not be used. 

B. Comply with TIA-569-B for pull-box sizing and length of conduit and number of bends 
between pull points. 

C. Install manufactured conduit sweeps and long-radius elbows if possible. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Comply with NECA 1 and NFPA 70. 

B. General Requirements for Cabling: 

1. Comply with TIA-568-C Series of standards. 
2. Terminate all conductors; no cable shall contain unterminated elements.  Make 

terminations only at indicated outlets, terminals, and cross-connect and patch panels. 
3. Cables may not be spliced. 
4. Secure and support cables at intervals not exceeding 30 inches and not more than 6 

inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals. 
5. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 

limitations on bending radii, but not less than radii specified in BICSI ITSIMM, Ch. 5, 
"Copper Structured Cabling Systems."  Install lacing bars and distribution spools. 
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6. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable 
between termination, tap, or junction points.  Remove and discard cable if damaged 
during installation and replace it with new cable. 

7. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Do not 
use heat lamps for heating. 

8. Pulling Cable:  Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling 
Systems" and Ch. 6, "Optical Fiber Structured Cabling Systems."  Monitor cable pull 
tensions. 

9. Support:  Do not allow cables to lay on removable ceiling tiles. 
10. Secure:  Fasten securely in place with hardware specifically designed and installed so as 

to not damage cables. 

C. UTP Cable Installation: 

1. Comply with TIA-568-C.2. 
2. Install termination hardware as specified in Section 16717 "Communications Horizontal 

Cabling" unless otherwise indicated. 
3. Do not untwist UTP cables more than 1/2 inch at the point of termination to maintain 

cable geometry. 

D. Installation of Control-Circuit Conductors: 

1. Install wiring in raceways.  Comply with requirements specified in Section 16130 
"Raceways and Boxes." 

E. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces 
with terminating hardware and interconnection equipment. 

2. Suspend copper cable not in a wireway or pathway a minimum of 8 inches above ceilings 
by cable supports not more than 30 inches apart. 

3. Cable shall not be run through or on structural members or in contact with pipes, ducts, or 
other potentially damaging items.  Do not run cables between structural members and 
corrugated panels. 

F. Separation from EMI Sources: 

1. Comply with BICSI TDMM and TIA-569-B recommendations for separating unshielded 
copper voice and data communications cable from potential EMI sources including 
electrical power lines and equipment. 

2. Separation between open communications cables or cables in nonmetallic raceways and 
unshielded power conductors and electrical equipment shall be as follows: 

a. Electrical Equipment or Circuit Rating Less Than 2 kVA:  A minimum of 5 inches. 
b. Electrical Equipment or Circuit Rating between 2 and 5 kVA:  A minimum of 12 

inches. 
c. Electrical Equipment or Circuit Rating More Than 5 kVA:  A minimum of 24 

inches. 

3. Separation between communications cables in grounded metallic raceways and 
unshielded power lines or electrical equipment shall be as follows: 



SECTION 16123 - CONTROL-VOLTAGE ELECTRICAL POWER CABLES 

JNU TERMINAL MAIN ENTRY RENOVATION  CONTROL-VOLTAGE 
CBJ Contract No. E12-036 ELECTRICAL POWER CABLES  
 Page 16123 - 7 

a. Electrical Equipment or Circuit Rating Less Than 2 kVA:  A minimum of 2-1/2 
inches. 

b. Electrical Equipment or Circuit Rating between 2 and 5 kVA:  A minimum of 6 
inches. 

c. Electrical Equipment or Circuit Rating More Than 5 kVA:  A minimum of 12 
inches. 

4. Separation between communications cables in grounded metallic raceways and power 
lines and electrical equipment located in grounded metallic conduits or enclosures shall 
be as follows: 

a. Electrical Equipment or Circuit Rating Less Than 2 kVA:  No requirement. 
b. Electrical Equipment or Circuit Rating between 2 and 5 kVA:  A minimum of 3 

inches. 
c. Electrical Equipment or Circuit Rating More Than 5 kVA:  A minimum of 6 

inches. 

5. Separation between Communications Cables and Electrical Motors and Transformers, 5 
kVA or 5 HP and Larger:  A minimum of 48 inches. 

6. Separation between Communications Cables and Fluorescent Fixtures:  A minimum of 5 
inches. 

3.4 REMOVAL OF CONDUCTORS AND CABLES 

A. Remove abandoned conductors and cables.  Abandoned conductors and cables are those 
installed that are not terminated at equipment and are not identified for future use with a tag. 

3.5 CONTROL-CIRCUIT CONDUCTORS 

A. Minimum Conductor Sizes: 

1. Class 1 remote-control and signal circuits; No. 14 AWG. 
2. Class 2 low-energy, remote-control, and signal circuits; No. 16 AWG. 
3. Class 3 low-energy, remote-control, alarm, and signal circuits; No. 12 AWG. 

3.6 GROUNDING 

A. For data communication wiring, comply with ANSI-J-STD-607-A and with BICSI TDMM, 
"Bonding and Grounding (Earthing)" Chapter. 

B. For low-voltage control wiring and cabling, comply with requirements in Section 16060 
"Grounding and Bonding." 

3.7 IDENTIFICATION 

A. Comply with requirements for identification specified in Section 16075 "Electrical 
Identification." 
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B. Identify data and communications system components, wiring, and cabling according to TIA-
606-A; label printers shall use label stocks, laminating adhesives, and inks complying with 
UL 969. 

3.8 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Visually inspect UTP cable jacket materials for UL or third-party certification markings.  
Inspect cabling terminations to confirm color-coding for pin assignments, and inspect 
cabling connections to confirm compliance with TIA-568-C.1. 

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment 
and patch cords, and labeling of all components. 

3. Test UTP cabling for direct-current loop resistance, shorts, opens, intermittent faults, and 
polarity between conductors.  Test operation of shorting bars in connection blocks.  Test 
cables after termination but not after cross-connection. 

a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.2.  
Perform tests with a tester that complies with performance requirements in "Test 
Instruments (Normative)" Annex, complying with measurement accuracy specified 
in "Measurement Accuracy (Informative)" Annex.  Use only test cords and 
adapters that are qualified by test equipment manufacturer for channel or link test 
configuration. 

B. Document data for each measurement.  Print data for submittals in a summary report that is 
formatted using Table 10.1 in BICSI TDMM as a guide, or transfer the data from the instrument 
to the computer, save as text files, print, and submit. 

C. End-to-end cabling will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal conduits, tubing, and fittings. 
2. Metal wireways and auxiliary gutters. 
3. Nonmetal wireways and auxiliary gutters. 
4. Surface raceways. 
5. Boxes, enclosures, and cabinets. 

1.3 DEFINITIONS 

A. ARC:  Aluminum rigid conduit. 

B. GRC:  Galvanized rigid steel conduit. 

C. IMC:  Intermediate metal conduit. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, hinged-cover enclosures, and 
cabinets. 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS, TUBING, AND FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. AFC Cable Systems, Inc. 
2. Allied Tube & Conduit; a Tyco International Ltd. Co. 
3. Anamet Electrical, Inc. 
4. Electri-Flex Company. 
5. O-Z/Gedney; a brand of EGS Electrical Group. 
6. Picoma Industries, a subsidiary of Mueller Water Products, Inc. 
7. Republic Conduit. 
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8. Robroy Industries. 
9. Southwire Company. 
10. Thomas & Betts Corporation. 
11. Western Tube and Conduit Corporation. 
12. Wheatland Tube Company; a division of John Maneely Company. 

B. Listing and Labeling:  Metal conduits, tubing, and fittings shall be listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and application. 

C. GRC:  Comply with ANSI C80.1 and UL 6. 

D. IMC:  Comply with ANSI C80.6 and UL 1242. 

E. EMT:  Comply with ANSI C80.3 and UL 797. 

F. FMC:  Comply with UL 1; zinc-coated steel. 

G. LFMC:  Flexible steel conduit with PVC jacket and complying with UL 360. 

H. Fittings for Metal Conduit:  Comply with NEMA FB 1 and UL 514B. 

1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886 and 
NFPA 70. 

2. Fittings for EMT: 

a. Material:  Steel. 
b. Type:  Setscrew or compression. 

I. Joint Compound for IMC or GRC,:  Approved, as defined in NFPA 70, by authorities having 
jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect 
threaded conduit joints from corrosion and to enhance their conductivity. 

2.2 METAL WIREWAYS AND AUXILIARY GUTTERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper B-Line, Inc. 
2. Hoffman; a Pentair company. 
3. Mono-Systems, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Description:  Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless otherwise 
indicated, and sized according to NFPA 70. 

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 
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C. Fittings and Accessories:  Include covers, couplings, offsets, elbows, expansion joints, adapters, 
hold-down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 

D. Wireway Covers:  Screw-cover type unless otherwise indicated. 

E. Finish:  Manufacturer's standard enamel finish. 

2.3 NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

1. Allied Moulded Products, Inc. 
2. Hoffman; a Pentair company. 
3. Lamson & Sessions; Carlon Electrical Products. 
4. Niedax-Kleinhuis USA, Inc. 

B. Listing and Labeling:  Nonmetallic wireways and auxiliary gutters shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

C. Description:  PVC, extruded and fabricated to required size and shape, and having snap-on 
cover, mechanically coupled connections, and plastic fasteners. 

D. Fittings and Accessories:  Couplings, offsets, elbows, expansion joints, adapters, hold-down 
straps, end caps, and other fittings shall match and mate with wireways as required for complete 
system. 

E. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less, 
respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.4 SURFACE RACEWAYS 

A. Listing and Labeling:  Surface raceways and tele-power poles shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Surface Metal Raceways:  Galvanized steel with snap-on covers complying with UL 5.  Prime 
coated, ready for field painting. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Mono-Systems, Inc. 
b. Panduit Corp. 
c. Wiremold / Legrand. 



SECTION 16130 - RACEWAYS AND BOXES 
 

JNU TERMINAL MAIN ENTRY RENOVATION  RACEWAYS AND BOXES  
CBJ Contract No. E12-036 Page 16130 - 4 

2.5 BOXES, ENCLOSURES, AND CABINETS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Adalet. 
2. Cooper Technologies Company; Cooper Crouse-Hinds. 
3. EGS/Appleton Electric. 
4. Erickson Electrical Equipment Company. 
5. FSR Inc. 
6. Hoffman; a Pentair company. 
7. Hubbell Incorporated; Killark Division. 
8. Kraloy. 
9. Milbank Manufacturing Co. 
10. Mono-Systems, Inc. 
11. O-Z/Gedney; a brand of EGS Electrical Group. 
12. RACO; a Hubbell Company. 
13. Robroy Industries. 
14. Spring City Electrical Manufacturing Company. 
15. Stahlin Non-Metallic Enclosures; a division of Robroy Industries. 
16. Thomas & Betts Corporation. 
17. Wiremold / Legrand. 

B. General Requirements for Boxes, Enclosures, and Cabinets:  Boxes, enclosures, and cabinets 
installed in wet locations shall be listed for use in wet locations. 

C. Sheet Metal Outlet and Device Boxes:  Comply with NEMA OS 1 and UL 514A. 

D. Cast-Metal Outlet and Device Boxes:  Comply with NEMA FB 1, ferrous alloy, Type FD, with 
gasketed cover. 

E. Luminaire Outlet Boxes:  Nonadjustable, designed for attachment of luminaire weighing 50 lb.  
Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and 
marked for the maximum allowable weight. 

F. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

G. Cast-Metal Access, Pull, and Junction Boxes:  Comply with NEMA FB 1 and UL 1773, 
galvanized, cast iron with gasketed cover. 

H. Box extensions used to accommodate new building finishes shall be of same material as 
recessed box. 

I. Device Box Dimensions:  4 inches square by 2-1/8 inches deep. 

J. Hinged-Cover Enclosures:  Comply with UL 50 and NEMA 250, Type 1 with continuous-hinge 
cover with flush latch unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 
2. Interior Panels:  Steel; all sides finished with manufacturer's standard enamel. 
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K. Cabinets: 

1. NEMA 250, Type 1 galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit:  GRC or IMC. 
2. Concealed Conduit, Aboveground:  GRC or IMC. 
3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):   LFNC. 
4. Boxes and Enclosures, Aboveground:  NEMA 250, Type 4. 

B. Indoors:  Apply raceway products as specified below unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage:  EMT. 
2. Exposed and Subject to Severe Physical Damage:  GRC or IMC.   
3. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations. 

5. Damp or Wet Locations:  GRC or IMC. 
6. Boxes and Enclosures:  NEMA 250, Type 1. 

C. Minimum Raceway Size:  1/2-inch trade size. 

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings unless 
otherwise indicated.  Comply with NEMA FB 2.10. 

2. EMT:  Use setscrew or compression, steel fittings.  Comply with NEMA FB 2.10. 
3. Flexible Conduit:  Use only fittings listed for use with flexible conduit.  Comply with 

NEMA FB 2.20. 

E. Install surface raceways only where indicated on Drawings. 
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3.2 INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements 
on Drawings or in this article are stricter.   

B. Complete raceway installation before starting conductor installation. 

C. Comply with requirements in Section 16073 "Hangers and Supports for Electrical Systems" for 
hangers and supports. 

D. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

E. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
control wiring conduits, for which fewer bends are allowed.  Support within 12 inches of 
changes in direction. 

F. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.  
Install conduits parallel or perpendicular to building lines. 

G. Support conduit within 12 inchesof enclosures to which attached. 

H. Stub-ups to Above Recessed Ceilings: 

1. Use EMT, IMC, or GRC for raceways. 
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 

in an enclosure. 

I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply 
listed compound to threads of raceway and fittings before making up joints.  Follow compound 
manufacturer's written instructions. 

J. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 
to protect conductors including conductors smaller than No. 4 AWG. 

K. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes 
or cabinets.  Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal 
bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts.  Install insulated 
throat metal grounding bushings on service conduits. 

L. Install raceways square to the enclosure and terminate at enclosures with locknuts.  Install 
locknuts hand tight plus 1/4 turn more. 

M. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.  Remove coatings in 
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path. 

N. Cut conduit perpendicular to the length.  For conduits 2-inch trade size and larger, use roll cutter 
or a guide to make cut straight and perpendicular to the length. 

O. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire.  Cap 
underground raceways designated as spare above grade alongside raceways in use. 



SECTION 16130 - RACEWAYS AND BOXES 
 

JNU TERMINAL MAIN ENTRY RENOVATION  RACEWAYS AND BOXES  
CBJ Contract No. E12-036 Page 16130 - 7 

P. Surface Raceways: 

1. Secure surface raceway with screws or other anchor-type devices at intervals not 
exceeding 48 inches and with no less than two supports per straight raceway section.  
Support surface raceway according to manufacturer's written instructions.  Tape and glue 
are not acceptable support methods. 

Q. Install devices to seal raceway interiors at accessible locations.  Locate seals so no fittings or 
boxes are between the seal and the following changes of environments.  Seal the interior of all 
raceways at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces. 

2. Where an underground service raceway enters a building or structure. 
3. Where otherwise required by NFPA 70. 

R. Flexible Conduit Connections:  Comply with NEMA RV 3.  Use a maximum of 72 inches of 
flexible conduit for recessed and semirecessed luminaires, ]equipment subject to vibration, 
noise transmission, or movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage. 

S. Mount boxes at heights indicated on Drawings.  If mounting heights of boxes are not 
individually indicated, give priority to ADA requirements.  Install boxes with height measured 
to center of box unless otherwise indicated. 

T. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel. 

U. Locate boxes so that cover or plate will not span different building finishes. 

V. Support boxes of three gangs or more from more than one side by spanning two framing 
members or mounting on brackets specifically designed for the purpose. 

W. Fasten junction and pull boxes to or support from building structure.  Do not support boxes by 
conduits. 

3.3 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to paint finishes with matching touchup coating recommended by 
manufacturer. 

END OF SECTION 
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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. Wire-basket cable trays. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of cable tray. 

1. Include data indicating dimensions and finishes for each type of cable tray indicated. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR CABLE TRAYS 

A. Cable Trays and Accessories:  Identified as defined in NFPA 70 and marked for intended 
location, application, and grounding. 

1. Source Limitations:  Obtain cable trays and components from single manufacturer. 

B. Sizes and Configurations:  See the Cable Tray Schedule on Drawings for specific requirements 
for types, materials, sizes, and configurations. 

C. Structural Performance:  See articles for individual cable tray types for specific values for the 
following parameters: 

1. Uniform Load Distribution:  Capable of supporting a uniformly distributed load on the 
indicated support span when supported as a simple span and tested according to 
NEMA VE 1. 

2. Concentrated Load:  A load applied at midpoint of span and centerline of tray. 
3. Load and Safety Factors:  Applicable to both side rails and rung capacities. 
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2.2 WIRE-BASKET CABLE TRAYS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Allied Tube & Conduit; a Tyco International Ltd. Co. 
2. Cablofil/Legrande. 
3. Chalfant Manufacturing Company. 
4. Cooper B-Line, Inc. 
5. Enduro Systems, Inc. 
6. Mono-Systems, Inc. 
7. MP Husky. 
8. Niedax-Kleinhuis USA, Inc. 
9. Snaketray. 
10. Wiremaid Products Division; Vutec Corporation. 

B. Description: 

1. Configuration:  Wires are formed into a standard 2-by-4-inch wire mesh pattern with 
intersecting wires welded together.  Mesh sections must have at least one bottom 
longitudinal wire along entire length of section. 

2. Materials:  High-strength-steel longitudinal wires with no bends. 
3. Safety Provisions:  Wire ends along wire-basket sides (flanges) rounded during 

manufacturing to maintain integrity of cables and installer safety. 
4. Sizes: 

a. Straight sections shall be furnished in standard 118-inch lengths. 
b. Wire-Basket Depth:  2-inch usable loading depth by width illustrated in the 

Drawings. 

5. Connector Assemblies:  Bolt welded to plate shaped to fit around adjoining tray wires 
and mating plate.  Mechanically joins adjacent tray wires to splice sections together or to 
create horizontal fittings. 

6. Connector Assembly Capacity:  Splices located within support span shall not diminish 
rated loading capacity of cable tray. 

7. Hardware and Fasteners:  Steel, zinc plated according to ASTM B 633. 

2.3 CABLE TRAY ACCESSORIES 

A. Fittings:  Tees, crosses, risers, elbows, and other fittings as indicated, of same materials and 
finishes as cable tray. 

B. Cable tray supports and connectors, including bonding jumpers, as recommended by cable tray 
manufacturer. 

2.4 SOURCE QUALITY CONTROL 

A. Testing:  Test and inspect cable trays according to [NEMA FG 1] [NEMA VE 1]. 



SECTION 16136 - CABLE TRAYS FOR COMMUNICATIONS SYSTEMS 
 

 
JNU TERMINAL MAIN ENTRY RENOVATION  CABLE TRAYS  
CBJ Contract No. E12-036 FOR COMMUNICATIONS SYSTEMS  
 Page 16136 - 3 

PART 3 - EXECUTION 

3.1 CABLE TRAY INSTALLATION 

A. Install cable trays according to NEMA VE 2. 

B. Install cable trays as a complete system, including fasteners, hold-down clips, support systems, 
adjustable horizontal and vertical splice plates, elbows, reducers, tees, crosses, cable dropouts, 
adapters, covers, and bonding. 

C. Install cable trays so that the tray is accessible for cable installation and all splices are accessible 
for inspection and adjustment. 

D. Remove burrs and sharp edges from cable trays. 

E. Fasten cable tray supports to building structure. 

F. Design fasteners and supports to carry cable tray, the cables, and a concentrated load of 200 lb.  
Comply with requirements in Section 16073 "Hangers and Supports for Electrical Systems." 

G. Place supports so that spans do not exceed maximum spans on schedules and provide clearances 
shown on Drawings.  Install intermediate supports when cable weight exceeds the load-carrying 
capacity of the tray rungs. 

H. Construct supports from channel members, threaded rods, and other appurtenances furnished by 
cable tray manufacturer.  Arrange supports in trapeze or wall-bracket form as required by 
application. 

I. Locate and install supports according to NEMA VE 2.  Do not install more than one cable tray 
splice between supports. 

J. Support wire-basket cable trays with trapeze hangers. 

K. Support trapeze hangers for wire-basket trays with 1/4-inch- diameter rods. 

L. Install expansion connectors where cable trays cross building expansion joints and in cable tray 
runs that exceed dimensions recommended in NEMA VE 2.  Space connectors and set gaps 
according to applicable standard. 

M. Make changes in direction and elevation using manufacturer's recommended fittings. 

N. Make cable tray connections using manufacturer's recommended fittings. 

O. Install cable trays with enough workspace to permit access for installing cables. 
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3.2 CABLE TRAY GROUNDING 

A. Ground cable trays according to NFPA 70 unless additional grounding is specified.  Comply 
with requirements in Section 16060 "Grounding and Bonding." 

B. Cable trays with communications cable shall be bonded together with splice plates listed for 
grounding purposes or with listed bonding jumpers. 

C. Cable trays with control conductors shall be bonded together with splice plates listed for 
grounding purposes or with listed bonding jumpers. 

D. Bond cable trays to power source for cables contained within with bonding conductors sized 
according to NFPA 70, Article 250.122, "Size of Equipment Grounding Conductors." 

3.3 CABLE INSTALLATION 

A. Install cables only when each cable tray run has been completed and inspected. 

B. Fasten cables on horizontal runs with cable clamps or cable ties according to NEMA VE 2.  
Tighten clamps only enough to secure the cable, without indenting the cable jacket.  Install 
cable ties with a tool that includes an automatic pressure-limiting device. 

C. Fasten cables on vertical runs to cable trays every 18 inches. 

D. Fasten and support cables that pass from one cable tray to another or drop from cable trays to 
equipment enclosures.  Fasten cables to the cable tray at the point of exit and support cables 
independent of the enclosure.  The cable length between cable trays or between cable tray and 
enclosure shall be no more than 72 inches. 

E. In existing construction, remove inactive or dead cables from cable trays. 

3.4 CONNECTIONS 

A. Remove paint from all connection points before making connections.  Repair paint after the 
connections are completed. 

B. Connect pathways to cable trays according to requirements in NEMA VE 2 and NEMA FG 1. 

3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. After installing cable trays and after electrical circuitry has been energized, survey for 
compliance with requirements. 

2. Visually inspect cable insulation for damage.  Correct sharp corners, protuberances in 
cable trays, vibrations, and thermal expansion and contraction conditions, which may 
cause or have caused damage. 
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3. Verify that the number, size, and voltage of cables in cable trays do not exceed that 
permitted by NFPA 70.  Verify that communications or data-processing circuits are 
separated from power circuits by barriers or are installed in separate cable trays. 

4. Verify that there are no intruding items such as pipes, hangers, or other equipment in the 
cable tray. 

5. Remove dust deposits, industrial process materials, trash of any description, and any 
blockage of tray ventilation. 

6. Visually inspect each cable tray joint and each ground connection for mechanical 
continuity.  Check bolted connections between sections for corrosion.  Clean and retorque 
in suspect areas. 

7. Check for improperly sized or installed bonding jumpers. 
8. Check for missing, incorrect, or damaged bolts, bolt heads, or nuts.  When found, replace 

with specified hardware. 
9. Perform visual and mechanical checks for adequacy of cable tray grounding; verify that 

all takeoff raceways are bonded to cable trays.  Test entire cable tray system for 
continuity.  Maximum allowable resistance is 1 ohm. 

B. Prepare test and inspection reports. 

3.6 PROTECTION 

A. Protect installed cable trays and cables. 

1. Install temporary protection for cables in open trays to safeguard exposed cables against 
falling objects or debris during construction.  Temporary protection for cables and cable 
tray can be constructed of wood or metal materials and shall remain in place until the risk 
of damage is over. 

2. Repair damage to galvanized finishes with zinc-rich paint recommended by cable tray 
manufacturer. 

3. Repair damage to paint finishes with matching touchup coating recommended by cable 
tray manufacturer. 

END OF SECTION 
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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. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Twist-locking receptacles. 
3. Weather-resistant receptacles. 
4. Snap switches. 
5. Wall-switch and exterior occupancy sensors. 
6. Communications outlets. 

1.3 DEFINITIONS 

A. EMI:  Electromagnetic interference. 

B. GFCI:  Ground-fault circuit interrupter. 

C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor. 

D. RFI:  Radio-frequency interference. 

E. TVSS:  Transient voltage surge suppressor. 

F. UTP:  Unshielded twisted pair. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuals that include labeling conditions. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles: 

1. Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper). 
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
3. Leviton Mfg. Company Inc. (Leviton). 
4. Pass & Seymour/Legrand (Pass & Seymour). 

B. Source Limitations:  Obtain each type of wiring device and associated wall plate from single 
source from single manufacturer. 

2.2 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories:  Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

B. Comply with NFPA 70. 

C. Devices that are manufactured for use with modular plug-in connectors may be substituted 
under the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire. 
2. Devices shall comply with the requirements in this Section. 

2.3 STRAIGHT-BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 
Configuration 5-20R, UL 498, and FS W-C-596. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Cooper; 5351 (single), CR5362 (duplex). 
b. Hubbell; HBL5351 (single), HBL5352 (duplex). 
c. Leviton; 5891 (single), 5352 (duplex). 
d. Pass & Seymour; 5361 (single), 5362 (duplex). 

2.4 GFCI RECEPTACLES 

A. General Description: 

1. Straight blade, feed-through type. 
2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596. 
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3. Include indicator light that shows when the GFCI has malfunctioned and no longer 
provides proper GFCI protection. 

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Cooper; VGF20. 
b. Hubbell; GFR5352L. 
c. Pass & Seymour; 2095. 
d. Leviton; 7590. 

2.5 CORD AND PLUG SETS 

A. Description: 

1. Match voltage and current ratings and number of conductors to requirements of 
equipment being connected. 

2. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with 
green-insulated grounding conductor and ampacity of at least 130 percent of the 
equipment rating. 

3. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle type for 
connection. 

2.6 TOGGLE SWITCHES 

A. Comply with NEMA WD 1, UL 20, and FS W-S-896. 

B. Switches, 120/277 V, 20 A: 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Single Pole: 

1) Cooper; AH1221. 
2) Hubbell; HBL1221. 
3) Leviton; 1221-2. 
4) Pass & Seymour; CSB20AC1. 

b. Three Way: 

1) Cooper; AH1223. 
2) Hubbell; HBL1223. 
3) Leviton; 1223-2. 
4) Pass & Seymour; CSB20AC3. 
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2.7 WALL-BOX DIMMERS 

A. Dimmer Switches:  Modular, full-wave, solid-state units with integral, quiet on-off switches, 
with audible frequency and EMI/RFI suppression filters. 

B. Control:  Continuously adjustable slider; with single-pole or three-way switching.  Comply with 
UL 1472. 

2.8 WALL PLATES 

A. Single and combination types shall match corresponding wiring devices. 

1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material for Finished Spaces:  0.035-inch- thick, satin-finished, Type 302 stainless steel. 
3. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and listed 

and labeled for use in wet and damp locations. 

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with Type 3R, weather-
resistant, die-cast aluminum with lockable cover. 

2.9 FINISHES 

A. Device Color: 

1. Wiring Devices Connected to Normal Power System:  Ivory unless otherwise indicated or 
required by NFPA 70 or device listing. 

B. Wall Plate Color:  For plastic covers, match device color. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 
indicated. 

B. Coordination with Other Trades: 

1. Protect installed devices and their boxes.  Do not place wall finish materials over device 
boxes and do not cut holes for boxes with routers that are guided by riding against outside 
of boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 
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C. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced or terminated 
on devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough. 

D. Device Installation: 

1. Replace devices that have been in temporary use during construction and that were 
installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 
5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid 

conductor tightly clockwise, two-thirds to three-fourths of the way around terminal 
screw. 

6. Use a torque screwdriver when a torque is recommended or required by manufacturer. 
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 
8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold 

device-mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted 
receptacles to the left. 

F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 

G. Dimmers: 

1. Install dimmers within terms of their listing. 
2. Install unshared neutral conductors on line and load side of dimmers according to 

manufacturers' device listing conditions in the written instructions. 

H. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension 
vertical and with grounding terminal of receptacles on top.  Group adjacent switches under 
single, multigang wall plates. 
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3.2 GFCI RECEPTACLES 

A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is 
not required. 

3.3 IDENTIFICATION 

A. Comply with Section 16075 "Electrical Identification." 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test Instruments:  Use instruments that comply with UL 1436. 
2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital 

readout or illuminated digital-display indicators of measurement. 

B. Tests for Convenience Receptacles: 

1. Line Voltage:  Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is unacceptable. 
3. Ground Impedance:  Values of up to 2 ohms are acceptable. 
4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault current path, defective devices, or similar 
problems.  Correct circuit conditions, remove malfunctioning units and replace with new 
ones, and retest as specified above. 

C. Wiring device will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fusible switches. 
2. Nonfusible switches. 
3. Enclosures. 

1.3 DEFINITIONS 

A. NC:  Normally closed. 

B. NO:  Normally open. 

C. SPDT:  Single pole, double throw. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component 
indicated.  Include dimensioned elevations, sections, weights, and manufacturers' technical data 
on features, performance, electrical characteristics, ratings, accessories, and finishes. 

1. Enclosure types and details for types other than NEMA 250, Type 1. 
2. Current and voltage ratings. 
3. Short-circuit current ratings (interrupting and withstand, as appropriate). 
4. Include evidence of NRTL listing for series rating of installed devices. 
5. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices, accessories, and auxiliary components. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified testing agency. 

B. Field quality-control reports. 

1. Test procedures used. 
2. Test results that comply with requirements. 
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3. Results of failed tests and corrective action taken to achieve test results that comply with 
requirements. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in 
Section 01782 "Operation and Maintenance Data," include the following: 

1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit 
breakers. 

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. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than 
three of each size and type. 

1.8 QUALITY ASSURANCE 

A. Source Limitations:  Obtain enclosed switches and circuit breakers, overcurrent protective 
devices, components, and accessories, within same product category, from single source from 
single manufacturer. 

B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed 
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces 
and other items.  Comply with indicated maximum dimensions. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

D. Comply with NFPA 70. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Rate equipment for continuous operation under the following 
conditions unless otherwise indicated: 

1. Ambient Temperature:  Not less than minus 22 deg F and not exceeding 104 deg F. 
2. Altitude:  Not exceeding 6600 feet. 
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1.10 COORDINATION 

A. Coordinate layout and installation of switches, circuit breakers, and components with equipment 
served and adjacent surfaces.  Maintain required workspace clearances and required clearances 
for equipment access doors and panels. 

PART 2 - PRODUCTS 

2.1 FUSIBLE SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Type GD, General Duty, Single Throw, 240-V ac, 800 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, with cartridge fuse interiors to accommodate fuses, lockable 
handle with capability to accept two padlocks, and interlocked with cover in closed position. 

C. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, with clips or bolt pads to accommodate fuses, lockable handle with capability 
to accept three padlocks, and interlocked with cover in closed position. 

D. Accessories: 

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are 
specified. 

4. Lugs:  Mechanical type, suitable for number, size, and conductor material. 

2.2 NONFUSIBLE SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 
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B. Type GD, General Duty, Single Throw, 600 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept two padlocks, and interlocked with 
cover in closed position. 

C. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with 
cover in closed position. 

 
D. Accessories: 

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Isolated Ground Kit:  Internally mounted; insulated, capable of being grounded and 
bonded; labeled for copper and aluminum neutral conductors. 

4. Lugs:  Mechanical type, suitable for number, size, and conductor material. 

2.3 ENCLOSURES 

A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, 
to comply with environmental conditions at installed location. 

1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance 
with installation tolerances and other conditions affecting performance of the Work. 

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

3.2 INSTALLATION 

A. Install individual wall-mounted switches with tops at uniform height unless otherwise indicated. 

B. Install fuses in fusible devices. 

C. Comply with NECA 1. 

3.3 IDENTIFICATION 

A. Comply with requirements in Section 16075 "Electrical Identification." 
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1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs. 

2. Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each enclosed switch and circuit breaker, component, 
connecting supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

3. Perform the following infrared scan tests and inspections and prepare reports: 

a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 days 
after Final Acceptance, perform an infrared scan of each enclosed switch and 
circuit breaker.  Remove front panels so joints and connections are accessible to 
portable scanner. 

b. Instruments and Equipment:  Use an infrared scanning device designed to measure 
temperature or to detect significant deviations from normal values.  Provide 
calibration record for device. 

4. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and 
malfunctioning controls and equipment. 

D. Enclosed switches will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports, including a certified report that identifies enclosed switches 
and that describes scanning results.  Include notation of deficiencies detected, remedial action 
taken, and observations after remedial action. 

3.5 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior lighting fixtures, lamps, drivers, and ballasts. 
2. Emergency lighting units. 
3. Exit signs. 
4. Lighting fixture supports. 

B. Related Sections: 

1. Section 16140 "Wiring Devices" for manual wall-box dimmers for incandescent lamps. 

1.3 DEFINITIONS 

A. BF:  Ballast factor. 

B. CCT:  Correlated color temperature. 

C. CRI:  Color-rendering index. 

D. HID:  High-intensity discharge. 

E. LER:  Luminaire efficacy rating. 

F. Lumen:  Measured output of lamp and luminaire, or both. 

G. Luminaire:  Complete lighting fixture, including ballast housing if provided. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  
Include data on features, accessories, finishes, and the following: 

1. Physical description of lighting fixture including dimensions. 
2. Emergency lighting units including battery and charger. 
3. Ballast, including BF. 
4. Drivers. 
5. Energy-efficiency data. 
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6. Life, output (lumens, CCT, and CRI), and energy-efficiency data for lamps. 
7. Photometric data and adjustment factors based on laboratory tests, complying with 

IESNA Lighting Measurements Testing & Calculation Guides, of each lighting fixture 
type.  The adjustment factors shall be for lamps, ballasts, and accessories identical to 
those indicated for the lighting fixture as applied in this Project. 

a. Testing Agency Certified Data:  For indicated fixtures, photometric data shall be 
certified by a qualified independent testing agency.  Photometric data for 
remaining fixtures shall be certified by manufacturer. 

b. Manufacturer Certified Data:  Photometric data shall be certified by a 
manufacturer's laboratory with a current accreditation under the National 
Voluntary Laboratory Accreditation Program for Energy Efficient Lighting 
Products. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For lighting equipment and fixtures to include in emergency, 
operation, and maintenance manuals. 

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes. 

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. Lamps:  10 for every 100 of each type and rating installed.  Furnish at least one of each 
type. 

2. Plastic Diffusers and Lenses:  One for every 100 of each type and rating installed.  
Furnish at least one of each type. 

3. Ballasts and Drivers:  One for every 100 of each type and rating installed.  Furnish at 
least one of each type. 

1.8 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' 
laboratories that are accredited under the National Volunteer Laboratory Accreditation Program 
for Energy Efficient Lighting Products. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

C. Comply with NFPA 70. 



SECTION 16511 - INTERIOR LIGHTING 
 

JNU TERMINAL MAIN ENTRY RENOVATION  INTERIOR LIGHTING  
CBJ Contract No. E12-036 Page 16511 - 3 

1.9 COORDINATION 

A. Coordinate layout and installation of lighting fixtures and suspension system with other 
construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-
suppression system, and partition assemblies. 

1.10 WARRANTY 

A. Special Warranty for Emergency Lighting Batteries:  Manufacturer's standard form in which 
manufacturer of battery-powered emergency lighting unit agrees to repair or replace 
components of rechargeable batteries that fail in materials or workmanship within specified 
warranty period. 

1. Warranty Period for Emergency Fluorescent Ballast and Self-Powered Exit Sign 
Batteries:  Seven years from date of Substantial Completion.  Full warranty shall apply 
for first year, and prorated warranty for the remaining six years. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, provide product indicated on Drawings. 

2.2 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS 

A. Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures. 

B. Fluorescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to 
NEMA LE 5 and NEMA LE 5A as applicable. 

C. LED Fixtures:  Comply with UL.  Where LER is specified, test according to NEMA LE 5. 

D. Metal Parts:  Free of burrs and sharp corners and edges. 

E. Sheet Metal Components:  Steel unless otherwise indicated.  Form and support to prevent 
warping and sagging. 

F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position. 

G. Diffusers and Globes: 

1. Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to 
yellowing and other changes due to aging, exposure to heat, and UV radiation. 

a. Lens Thickness:  At least 0.125 inch minimum unless otherwise indicated. 
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b. UV stabilized. 

2. Glass:  Annealed crystal glass unless otherwise indicated. 

H. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  
Labels shall be located where they will be readily visible to service personnel, but not seen from 
normal viewing angles when lamps are in place. 

1. Label shall include the following lamp and ballast characteristics: 

a. "USE ONLY" and include specific lamp type. 
b. Lamp diameter code (T-4, T-5, T-8, T-12, etc.), tube configuration (twin, quad, 

triple, etc.), base type, and nominal wattage for fluorescent and compact 
fluorescent luminaires. 

c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for 
HID luminaires. 

d. Start type (preheat, rapid start, instant start, etc.) for fluorescent and compact 
fluorescent luminaires. 

e. ANSI ballast type (M98, M57, etc.) for HID luminaires. 
f. CCT and CRI for all luminaires. 

2.3 BALLASTS FOR LINEAR FLUORESCENT LAMPS 

A. General Requirements for Electronic Ballasts: 

1. Comply with UL 935 and with ANSI C82.11. 
2. Designed for type and quantity of lamps served. 
3. Ballasts shall be designed for full light output unless another BF, dimmer, or bi-level 

control is indicated. 
4. Sound Rating:  Class A. 
5. Total Harmonic Distortion Rating:  Less than 10 percent. 
6. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better. 
7. Operating Frequency:  42 kHz or higher. 
8. Lamp Current Crest Factor:  1.7 or less. 
9. BF:  0.88 or higher. 
10. Power Factor:  0.95 or higher. 
11. Parallel Lamp Circuits:  Multiple lamp ballasts shall comply with ANSI C82.11 and shall 

be connected to maintain full light output on surviving lamps if one or more lamps fail. 

B. Luminaires controlled by occupancy sensors shall have programmed-start ballasts. 

C. Electronic Programmed-Start Ballasts for T5 and T5HO Lamps:  Comply with ANSI C82.11 
and the following: 

1. Lamp end-of-life detection and shutdown circuit for T5 diameter lamps. 
2. Automatic lamp starting after lamp replacement. 
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2.4 DRIVERS FOR LED LAMPS 

A. General Requirements for Electronic Drivers: 

1. Comply with UL and ANSI C82.11 
2. Designed for type and quantity of lamps served. 
3. Drivers shall be designed for full light output unless dimmer control is indicated. 
4. Drivers shall operate at 60 Hz. 
5. Sound Rating:  Class A. 
6. Total Harmonic Distortion Rating:  Less than 20 percent. 
7. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, Category A or better. 
8. BF:  0.90, or higher. 
9. Power Factor:  0.95, or higher. 

2.5 EMERGENCY FLUORESCENT POWER UNIT 

A. Internal Type:  Self-contained, modular, battery-inverter unit, factory mounted within lighting 
fixture body and compatible with ballast.  Comply with UL 924. 

1. Emergency Connection:  Operate one fluorescent lamp(s) continuously at an output of 
1100 lumens each.  Connect unswitched circuit to battery-inverter unit and switched 
circuit to fixture ballast. 

2. Nightlight Connection:  Operate one fluorescent lamp continuously. 
3. Test Push Button and Indicator Light:  Visible and accessible without opening fixture or 

entering ceiling space. 

a. Push Button:  Push-to-test type, in unit housing, simulates loss of normal power 
and demonstrates unit operability. 

b. Indicator Light:  LED indicates normal power on.  Normal glow indicates trickle 
charge; bright glow indicates charging at end of discharge cycle. 

4. Battery:  Sealed, maintenance-free, nickel-cadmium type. 
5. Charger:  Fully automatic, solid-state, constant-current type with sealed power transfer 

relay. 
6. Remote Test:  Switch in hand-held remote device aimed in direction of tested unit 

initiates coded infrared signal.  Signal reception by factory-installed infrared receiver in 
tested unit triggers simulation of loss of its normal power supply, providing visual 
confirmation of either proper or failed emergency response. 

7. . 

2.6 QUARTZ LAMP LIGHTING CONTROLLER 

2.7 EXIT SIGNS 

A. General Requirements for Exit Signs:  Comply with UL 924; for sign colors, visibility, 
luminance, and lettering size, comply with authorities having jurisdiction. 

B. Internally Lighted Signs: 
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1. Lamps for AC Operation:  LEDs, 50,000 hours minimum rated lamp life. 
2. Self-Powered Exit Signs (Battery Type):  Integral automatic charger in a self-contained 

power pack. 

a. Battery:  Sealed, maintenance-free, nickel-cadmium type. 
b. Charger:  Fully automatic, solid-state type with sealed transfer relay. 
c. Operation:  Relay automatically energizes lamp from battery when circuit voltage 

drops to 80 percent of nominal voltage or below.  When normal voltage is restored, 
relay disconnects lamps from battery, and battery is automatically recharged and 
floated on charger. 

d. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal 
power and demonstrates unit operability. 

e. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle 
charge; bright glow indicates charging at end of discharge cycle. 

f. Remote Test:  Switch in hand-held remote device aimed in direction of tested unit 
initiates coded infrared signal.  Signal reception by factory-installed infrared 
receiver in tested unit triggers simulation of loss of its normal power supply, 
providing visual confirmation of either proper or failed emergency response. 

2.8 FLUORESCENT LAMPS 

A. T5 rapid-start lamps, rated 28 W maximum, nominal length of 45.2 inches, 2900 initial lumens 
(minimum), CRI 85 (minimum), color temperature 3500 degrees K, and average rated life of 
20,000 hours unless otherwise indicated. 

B. T5HO rapid-start, high-output lamps, rated 54 W maximum, nominal length of 45.2 inches, 
5000 initial lumens (minimum), CRI 85 (minimum), color temperature 3500 degrees K, and 
average rated life of 20,000 hours unless otherwise indicated. 

2.9 LIGHTING FIXTURE SUPPORT COMPONENTS 

A. Comply with Section 16073 "Hangers and Supports for Electrical Systems" for channel- and 
angle-iron supports and nonmetallic channel and angle supports. 

B. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Lighting fixtures: 

1. Set level, plumb, and square with ceilings and walls unless otherwise indicated. 
2. Install lamps in each luminaire. 

B. Temporary Lighting:  If it is necessary, and approved by Architect, to use permanent luminaires 
for temporary lighting, install and energize the minimum number of luminaires necessary.  
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When construction is sufficiently complete, remove the temporary luminaires, disassemble, 
clean thoroughly, install new lamps, and reinstall. 

C. Remote Mounting of Ballasts and Drivers:  Distance between the ballast or driver and fixture 
shall not exceed that recommended by ballast manufacturer.  Verify, with ballast manufacturers, 
maximum distance between ballast and luminaire. 

D. Lay-in Ceiling Lighting Fixtures Supports:  Use grid as a support element. 

1. Install ceiling support system rods or wires, independent of the ceiling suspension 
devices, for each fixture.  Locate not more than 6 inches from lighting fixture corners. 

2. Support Clips:  Fasten to lighting fixtures and to ceiling grid members at or near each 
fixture corner with clips that are UL listed for the application. 

3. Fixtures of Sizes Less Than Ceiling Grid:  Install 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. 

4. Install at least one independent support rod or wire from structure to a tab on lighting 
fixture.  Wire or rod shall have breaking strength of the weight of fixture at a safety factor 
of 3. 

E. Connect wiring according to Section 16120 "Conductors and Cables." 

3.2 IDENTIFICATION 

A. Install labels with panel and circuit numbers on concealed junction and outlet boxes.  Comply 
with requirements for identification specified in Section 16075 "Electrical Identification." 

3.3 FIELD QUALITY CONTROL 

A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify 
transfer from normal power to battery and retransfer to normal. 

END OF SECTION 
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