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SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Work covered by the Contract Documents. 
2. Use of premises. 
3. Owner's occupancy requirements. 
4. Specification formats and conventions. 

1.2 WORK COVERED BY CONTRACT DOCUMENTS 

A. Project Identification: UTNG – Fillmore Armory Remodel 

1. DFCM Project No. #09241420 

2. Project Location:  36 West Center Street, Fillmore, Utah 84631 

B. Owner:  State of Utah, Department of Administrative Services, Division of Facilities 
Construction and Management, State Office Building, Suite 4110, Salt Lake City, Utah 84114. 

1. Owner's Representative:  

DFCM: Wayne Smith 

Utah National Guard: Scott Potter 

C. Architect:  JSA Architects, 6465 South 3000 East, Salt Lake City, Utah 84121. 

D. The Work includes but is not limited to the following: 

1. The Work includes the upgrading of the parking lot by re-striping, adding accessible 
parking stalls, signage, curb cuts, and landscaping. 

2. The remodeling of the existing armory shall include the modification of the existing 
restrooms for the addition of a Women’s Toilet Room and enlargement of the Men’s 
Toilet Room to increase the number of fixtures and the locker capacity.  

3. These changes shall include fixtures that shall meet the requirements for ADA 
compliance for both Men and Women.  Restrooms will have new finishes throughout 
including floor and wall tile, ceiling, paint, countertops, light fixtures, toilet room 
accessories, etc. 

4. All existing doors will be replaced with new door panels and new hardware.  Doors and 
hardware shall meet the requirements for ADA compliance. 

SUMMARY 011000 - 1 
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5. New aluminum windows to restore the appearance of the original windows throughout 
the building. 

6. New ceilings and lighting shall be provided.   

7. New mechanical, electrical and plumbing shall be provided in the additional spaces as 
well as in the remodeled toilet rooms. 

8. Maybe we should mention that data cabling to be updated. 

9. All walls to be furred and refinished, unless noted otherwise. 

10. All floors to be refinished unless noted otherwise. 

11. See the drawings for the extent of the addition and remodel. 

E. Project will be constructed under a single prime contract. 

1.3 WORK PHASES 

A. The Work will be conducted in one phase.  

1.4 WORK UNDER OTHER CONTRACTS: none. 

1.5 USE OF PREMISES 

A. General:  Contractor shall have limited use of premises for construction operations as indicated 
on Drawings by the Contract limits. 

B. Use of Site:  Limit use of premises to work areas indicated and access thereto. Do not disturb 
portions of Project site beyond areas in which the Work is indicated.  Owner will designate 
construction staging, delivery and trash areas and Contractor parking area. 

1. Owner Occupancy:  Owner will not use the existing metal shelter site during 
construction.  However, Contractor will allow for Owner’s normal use of the remainder 
of the Armory site at all times. 

2. Driveways and Entrances:  Keep driveways and entrances serving premises clear and 
available to Owner, Owner's employees, and emergency vehicles at all times.  Do not use 
these areas for parking or storage of materials. 

a. Schedule deliveries to minimize obstruction of driveways and entrances. 
b. Schedule deliveries to minimize space and time requirements for storage of 

materials and equipment on-site. 

C. Use of Existing Building:  Maintain existing Armory building in an undisturbed condition 
throughout construction period.  Repair damage caused by construction operations.  Protect 
Armory building and its occupants during construction period. 

SUMMARY 011000 - 2 
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1.6 OWNER'S OCCUPANCY REQUIREMENTS 

A. Full Owner Occupancy:  Owner will occupy site and Armory building during entire 
construction period.  Cooperate with Owner during construction operations to minimize 
conflicts and facilitate Owner usage.  Perform the Work so as not to interfere with Owner's day-
to-day 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 authorities having jurisdiction. 

B. Owner Occupancy of Completed Areas of Construction:  Owner reserves the right to occupy 
and to place and install equipment in completed areas of building, before Substantial 
Completion, provided such occupancy does not interfere with completion of the Work.  Such 
placement of equipment and partial occupancy shall not constitute acceptance of the total Work. 

1. Architect will prepare a Certificate of Substantial Completion for each specific portion of 
the Work to be occupied before Owner occupancy. 

2. Before partial Owner occupancy, mechanical and electrical systems shall be fully 
operational, and required tests and inspections shall be successfully completed.  Upon 
occupying the space, Owner will operate and maintain mechanical and electrical systems 
serving occupied portions of the building. 

3. On occupancy, Owner will assume responsibility for maintenance and custodial service 
for occupied portions of building. 

1.7 WORK RESTRICTIONS 

A. Nonsmoking Building:  Smoking is not permitted within the building or within 25 feet of 
entrances, operable windows, or outdoor air intakes. 

1.8 SPECIFICATION FORMATS AND CONVENTIONS 

A. Specification Format:  The Specifications are organized into Divisions and Sections using the 
16-division format and CSI/CSC's "MasterFormat" numbering system. 

1. Division 01:  Sections in Division 01 govern the execution of the Work of all Sections in 
the Specifications. 

B. 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. Abbreviated Language:  Language used in the Specifications and other Contract 
Documents is abbreviated.  Words and meanings shall be interpreted as appropriate.  
Words implied, but not stated, shall be inferred as the sense requires.  Singular words 
shall be interpreted as plural, and plural words shall be interpreted as singular where 
applicable as the context of the Contract Documents indicates. 

2. Imperative mood and streamlined language are generally used in the Specifications.  
Requirements expressed in the imperative mood are to be performed by Contractor.  

SUMMARY 011000 - 3 
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Occasionally, the indicative or subjunctive mood may be used in the Section Text for 
clarity to describe responsibilities that must be fulfilled indirectly by Contractor or by 
others when so noted. 

a. 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. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011000 
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SECTION 012100 - ALLOWANCES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements governing allowances. 

B. Types of allowances include the following: 

1. Contingency allowances. 

1.2 COORDINATION 

A. Coordinate allowance items with other portions of the Work.  Furnish templates as required to 
coordinate installation. 

1.3 CONTINGENCY ALLOWANCES 

A. Use the contingency allowance only as directed by Architect for Owner's purposes and only by 
Change Orders that indicate amounts to be charged to the allowance. 

B. Contractor's overhead, profit, and related costs for products and equipment ordered by Owner 
under the contingency allowance are included in the allowance and are not part of the Contract 
Sum.  These costs include delivery, installation, taxes, insurance, equipment rental, and similar 
costs. 

C. Change Orders authorizing use of funds from the contingency allowance will include 
Contractor's related costs and reasonable overhead and profit margins. 

D. At Project closeout, credit unused amounts remaining in the contingency allowance to Owner 
by Change Order. 

E. Submit claims for increased costs because of a change in scope or nature of the allowance 
described in the Contract Documents, whether for the purchase order amount or Contractor's 
handling, labor, installation, overhead, and profit. 

1. Do not include Contractor's or subcontractor's indirect expense in the Change Order cost 
amount unless it is clearly shown that the nature or extent of work has changed from what 
could have been foreseen from information in the Contract Documents. 

ALLOWANCES 012100 - 1
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ALLOWANCES 012100 - 2

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine products covered by an allowance promptly on delivery for damage or defects.  Return 
damaged or defective products to manufacturer for replacement. 

3.2 PREPARATION 

A. Coordinate materials and their installation for each allowance with related materials and 
installations to ensure that each allowance item is completely integrated and interfaced with 
related work. 

3.3 SCHEDULE OF ALLOWANCES 

A. Allowance No. 1:  Contingency Allowance:  Include the sum of $60,000.00 (sixty-thousand) 
dollars: 

1. This allowance includes material cost, receiving, handling, and installation, and 
Contractor overhead and profit. 

END OF SECTION 012100 
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SECTION 012300 - ALTERNATES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for alternates. 

1.2 DEFINITIONS 

A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined 
in the Bidding Requirements that may be added to or deducted from the base bid amount if 
Owner decides to accept a corresponding change either in the amount of construction to be 
completed or in the products, materials, equipment, systems, or installation methods described 
in the Contract Documents. 

1. Alternates described in this Section are part of the Work only if enumerated in the 
Agreement. 

2. The cost or credit for each alternate is the net addition to or deduction from the Contract 
Sum to incorporate alternate into the Work.  No other adjustments are made to the 
Contract Sum. 

1.3 PROCEDURES 

A. Coordination:  Modify or adjust affected adjacent work as necessary to completely integrate 
work of the alternate into Project. 

1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar 
items incidental to or required for a complete installation whether or not indicated as part 
of alternate. 

B. Notification:  Immediately following award of the Contract, notify each party involved, in 
writing, of the status of each alternate.  Indicate if alternates have been accepted, rejected, or 
deferred for later consideration.  Include a complete description of negotiated modifications to 
alternates. 

C. Execute accepted alternates under the same conditions as other work of the Contract. 

D. Schedule:  A schedule of alternates is included at the end of this Section.  Specification Sections 
referenced in schedule contain requirements for materials necessary to achieve the work 
described under each alternate. 

ALTERNATES 012300 - 1
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ALTERNATES 012300 - 2

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF ALTERNATES 

A. Alternate No. 1:  Manual Transfer Switch. 

B. Alternate No. 2:  Court Floor 

1. Base Bid:  Existing floor to remain. Sand and refinish floor as specified in Division 9 
Section 096466 Wood Athletic Flooring Paragraph 2.4 Finishes.  

2. Alternate:  Wood athletic flooring in Drill Hall as shown on Sheet A-106 and as specified 
in Division 9 Section 096466 Wood Athletic Flooring.   

C. Alternate No. 3:  Landscaping 

1. Base Bid:  The landscaping from the building to a perimeter distance of 5’-0” away from 
the building shall be included in the base bid. 

2. Alternate:  Landscaping beyond 5’-0” perimeter distance from the building.  (See Sheet 
L-L1) 

D. Alternate No. 4:  Heat Recovery Unit on Roof Top Unit No. 1.  

1. Base Bid:  Heat Recovery Unit on Roof Top Unit No. 1 to remain. 
2. Alternate:  Remove Heat Recovery Unit on Roof Top Unit No. 1.  Patch and repair and 

damages to roof in a manner to maintain roof warranty and finishes to existing adjacent 
finishes.  See Division 7 Section 075113. 

E. Alternate No. 5:  Roof Top Unit No. 1 

1. Base Bid:  Existing Roof Top Unit No. 1 to remain.  
2. Alternate:  Removal of Roof Top Unit No. 1 and associated ducts.  Complete materials 

and installation for four (4) gas-fired unit heaters to replace roof top unit.  Patch and 
repair and damages to roof in a manner to maintain roof warranty and finishes to existing 
adjacent finishes.  See Division 7 Section 075113. 

END OF SECTION 012300 
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SECTION 015639 TREE PROTECTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section includes the protection and trimming of trees that interfere with, or are 

affected by, execution of the Work, whether temporary or new construction. 

B. Related Sections include the following: 

1. Division 1 Sections and General and Supplementary Conditions.. 

2. Division 31 Section "Site Clearing" for removal limits of trees, shrubs, and other 

plantings affected by new construction. 

3. Division 31 Section "Earth Moving" for building and utility trench excavation, 

backfilling, compacting and grading requirements, and soil materials. 

4. Division 32 Section “Landscape Planting” for tree and shrub planting and 

transplanting, tree support systems, and soil materials. 

5. Division 32 Section “Landscape Irrigation” for irrigation system. 

1.3 SUBMITTALS 

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

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

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

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

information specified. 

C. Certification:  From a qualified arborist that trees indicated to remain have been protected 

during all phases of construction according to recognized standards and those trees were 

promptly and properly treated and repaired when damaged. 

D. Maintenance Recommendations:  From a qualified arborist for care and protection of trees 

affected by construction during and after completing the Work. 

1.4 QUALITY ASSURANCE 

A. Tree Service Qualifications:  An experienced tree service firm that has successfully 

completed tree protection and trimming work similar to that required for this Project and 

that will assign an experienced, qualified arborist to Project site during execution of the 

Work. 
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B. Arborist Qualifications:  An arborist certified by the International Society of Arboriculture 

or licensed in the jurisdiction where Project is located. 

C. Tree Pruning Standards:  Comply with ANSI A300, "Trees, Shrubs, and Other Woody 

Plant Maintenance--Standard Practices," unless more stringent requirements are indicated. 

D. Preinstallation Conference:  Conduct conference at Project site to comply with 

requirements in Division 1 Section "Project Management and Coordination." 

1. Before starting tree protection and trimming, meet with representatives of 

authorities having jurisdiction, Owner, Architect, consultants, and other concerned 

entities.  Review tree protection and trimming procedures and responsibilities.  

Notify participants at least three working days before convening conference.  

Record discussions and agreements and furnish a copy to each participant. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Drainage Fill:  Selected crushed stone, or crushed or uncrushed gravel, washed, 

ASTM D 448, Size 24, with 90 to 100 percent passing a 2-1/2-inch (63-mm) sieve and not 

more than 10 percent passing a 3/4-inch (19-mm) sieve. 

B. Topsoil:  Fertile, friable, surface soil, containing natural loam and complying with 

Landscape Planting 329200.  Provide topsoil that is free of stones larger than 1 inch (25 

mm) in any dimension and free of other extraneous or toxic matter harmful to plant 

growth.   

C. Filter Fabric:  Manufacturer's standard, nonwoven, pervious, geotextile fabric of 

polypropylene, nylon, or polyester fibers. 

D. Chain Link Fence:  Metallic-coated steel chain link fence fabric, 0.120-inch- (3-mm-) 

diameter wire size; 48 inches (1200 mm) high, minimum; line posts, 1.9 inches (48 mm) 

in diameter; terminal and corner posts, 2-3/8 inches (60 mm) in diameter; top rail, 1-5/8 

inches (41 mm) in diameter; bottom tension wire, 0.177 inch (4.5 mm) in diameter; with 

tie wires, hog ring ties, and other accessories for a complete fence system. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Temporary Fencing:  Install temporary fencing located as indicated or outside the drip line 

of trees to protect remaining vegetation from construction damage.  As indicated on the 

Drawings. Contractor to meet with Architect and Arborist to define specific fencing 

locations for this project during phases of construction. 

1. Install chain link fence according to ASTM F 567 and manufacturer's written 

instructions.  
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B. Protect tree root systems from damage due to noxious materials caused by runoff or 

spillage while mixing, placing, or storing construction materials.  Protect root systems 

from flooding, eroding, or excessive wetting caused by dewatering operations. 

C. Do not store construction materials, debris, or excavated material within the drip line of 

remaining trees.  Do not permit vehicles or foot traffic within the drip line; prevent soil 

compaction over root systems. 

D. Do not allow fires under or adjacent to remaining trees or other plants. 

3.2 EXCAVATION 

A. Install shoring or other protective support systems to minimize sloping or benching of 

excavations. 

B. Do not excavate within drip line of trees, unless otherwise indicated.  

C. Where excavation for new construction is required within drip line of trees, hand clear and 

excavate to minimize damage to root systems.  Use narrow-tine spading forks and comb 

soil to expose roots. 

1. Relocate roots in backfill areas where possible.  If encountering large, main lateral 

roots, expose roots beyond excavation limits as required to bend and relocate them 

without breaking.  If encountered immediately adjacent to location of new 

construction and relocation is not practical, cut roots approximately 3 inches (75 

mm) back from new construction. 

2. Do not allow exposed roots to dry out before placing permanent backfill.  Provide 

temporary earth cover or pack with peat moss and wrap with burlap.  Water and 

maintain in a moist condition.  Temporarily support and protect roots from damage 

until they are permanently relocated and covered with soil. 

D. Where utility trenches are required within drip line of trees, tunnel under or around roots 

by drilling, auger boring, pipe jacking, or digging by hand. 

3.3 REGRADING 

A. Grade Lowering:  Where new finish grade is indicated below existing grade around trees, 

slope grade beyond drip line of trees.  Maintain existing grades within drip line of trees. 

B. Grade Lowering:  Where new finish grade is indicated below existing grade around trees, 

slope grade away from trees as recommended by qualified arborist, unless otherwise 

indicated. 

1. Root Pruning:  Prune tree roots exposed during grade lowering.  Do not cut main 

lateral roots or taproots; cut only smaller roots.  Cut roots with sharp pruning 

instruments; do not break or chop. 
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C. Minor Fill:  Where existing grade is 6 inches (150 mm) or less below elevation of finish 

grade, fill with topsoil.  Place topsoil in a single uncompacted layer and hand grade to 

required finish elevations. 

D. Moderate Fill:  Where existing grade is more than 6 inches (150 mm), but less than 12 

inches (300 mm), below elevation of finish grade, place drainage fill, filter fabric, and 

topsoil on existing grade as follows: 

1. Carefully place drainage fill against tree trunk approximately 2 inches (50 mm) 

above elevation of finish grade and extend not less than 18 inches (450 mm) from 

tree trunk on all sides.  For balance of area within drip-line perimeter, place 

drainage fill up to 6 inches (150 mm) below elevation of grade. 

2. Place filter fabric with edges overlapping 6 inches (150 mm) minimum. 

3. Place fill layer of topsoil to finish grade.  Do not compact drainage fill or topsoil.  

Hand grade to required finish elevations. 

3.4 TREE PRUNING 

A. Prune remaining trees affected by temporary and new construction. 

B. Prune remaining trees to compensate for root loss caused by damaging or cutting root 

system.  Provide subsequent maintenance during Contract period as recommended by 

qualified arborist. 

C. Pruning Standards:  Prune trees according to ANSI A300 as follows: 

1. Type of Pruning:  Crown cleaning. 

2. Type of Pruning:  Crown thinning. 

3. Type of Pruning:  Crown raising. 

4. Type of Pruning:  Crown reduction. 

5. Type of Pruning:  Vista pruning. 

6. Type of Pruning:  Crown restoration. 

D. Cut branches with sharp pruning instruments; do not break or chop. 

E. Chip branches removed from trees.  Spread chips where indicated or as directed by 

Architect. 

3.5 TREE REPAIR AND REPLACEMENT 

A. Promptly repair trees damaged by construction operations within 24 hours.  Treat 

damaged trunks, limbs, and roots according to written instructions of the qualified 

arborist. 

B. Remove and replace dead and damaged trees that the qualified arborist determines to be 

incapable of restoring to a normal growth pattern. 

1. Provide new trees of the same size and species as those being replaced; plant and 

maintain as specified in Division 32 Section "Landscape Planting." 
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2. Provide new trees of 6-inch (150-mm) caliper size and of a species selected by 

Owner’s Representative when trees more than 6 inches (150 mm) in caliper size, 

measured 12 inches (300 mm) above grade, are required to be replaced. 

C. Aerate surface soil, compacted during construction, 10 feet (3 m) beyond drip line and no 

closer than 36 inches (900 mm) to tree trunk.  Drill 2-inch- (50-mm-) diameter holes a 

minimum of 12 inches (300 mm) deep at 24 inches (600 mm) o.c.  Backfill holes with an 

equal mix of augered soil and sand. 

3.6 DISPOSAL OF WASTE MATERIALS 

A. Burning is not permitted. 

B. Disposal:  Remove excess excavated material, displaced trees, and excess chips from 

Owner's property. 

END OF SECTION 015639 
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SECTION 024119 - SELECTIVE STRUCTURE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Demolition and removal of selected portions of building or structure. 

2. Demolition and removal of selected site elements. 

a. SOP No. 3:  Ground Disturbing Activities 
b. SOP No. 6:  Inadvertant Discovery 

1) Contact: 
 
Shaun Nelson 
Cultural Resources Program Manager 
Environmental Resources Management 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020-1776 
Telephone:  (801) 523-4097 
Cellphone:  (801) 636-6504 
Email:  shaunnelson@utah.gov or shaun.nelson1@us.army.mil 
 

3. Salvage of existing items to be reused or recycled. 

a. Emblem from Drill Hall wood athletic floor. 
b. Bronze plaque on building façade. 

B. See Division 01 Section "Construction Waste Management and Disposal" for disposal of 
demolished materials. 

C. See Division 31 Section "Site Clearing" for site clearing and removal of above- and below-
grade improvements. 

1.2 DEFINITIONS 

A. Remove:  Detach items from existing construction and legally dispose of them off-site, unless 
indicated to be removed and salvaged or removed and reinstalled. 

B. Remove and Salvage:  Detach items from existing construction and deliver them to 
Owner ready for reuse. 

C. Remove and Reinstall:  Detach items from existing construction, prepare them for reuse, and 
reinstall them where indicated. 
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D. Existing to Remain:  Existing items of construction that are not to be removed and that are not 
otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 

1.3 SUBMITTALS 

A. Schedule of Selective Demolition Activities:  Indicate detailed sequence of selective demolition 
and removal work, with starting and ending dates for each activity, interruption of utility 
services, use of elevator and stairs, and locations of temporary partitions and means of egress. 

B. Predemolition Photographs:  Show existing conditions of adjoining construction and site 
improvements, including finish surfaces, that might be misconstrued as damage caused by 
selective demolition operations.  Comply with Division 01 Section "Photographic 
Documentation." Submit before Work begins. 

C. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility 
licensed to accept hazardous wastes. 

1. Comply with submittal requirements in Division 01 Section "Construction Waste 
Management and Disposal." 

1.4 QUALITY ASSURANCE 

A. Demolition Firm Qualifications:  An experienced firm that has specialized in demolition work 
similar in material and extent to that indicated for this Project. 

B. Refrigerant Recovery Technician Qualifications:  Certified by an EPA-approved certification 
program. 

C. Regulatory Requirements:  Comply with governing EPA notification regulations before 
beginning selective demolition.  Comply with hauling and disposal regulations of authorities 
having jurisdiction. 

D. Standards:  Comply with ANSI A10.6 and NFPA 241. 

E. Predemolition Conference:  Conduct conference at Project site. 

1.5 PROJECT CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area.  
Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 
far as practical. 

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 
with selective demolition. 

D. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the 
Work. 
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1. If materials suspected of containing hazardous materials are encountered, do not disturb; 
immediately notify Architect and Owner.  Owner will remove hazardous materials under 
a separate contract. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service:  Maintain existing utilities indicated to remain in service and protect them 
against damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

1.6 WARRANTY 

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged 
during selective demolition, by methods and with materials so as not to void existing warranties. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped. 

B. Survey existing conditions and correlate with requirements indicated to determine extent of 
selective demolition required. 

C. Inventory and record the condition of items to be removed and reinstalled and items to be 
removed and salvaged. 

D. When unanticipated mechanical, electrical, or structural elements that conflict with intended 
function or design are encountered, investigate and measure the nature and extent of conflict.  
Promptly submit a written report to Architect. 

E. Engage a professional engineer to survey condition of building to determine whether removing 
any element might result in structural deficiency or unplanned collapse of any portion of 
structure or adjacent structures during selective demolition operations. 

F. Survey of Existing Conditions:  Record existing conditions by use of preconstruction 
photographs. 

1. Comply with requirements specified in Division 01 Section "Photographic 
Documentation." 

G. Perform surveys as the Work progresses to detect hazards resulting from selective demolition 
activities. 
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3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems:  Maintain services/systems indicated to remain and protect them 
against damage during selective demolition operations. 

B. Service/System Requirements:  Locate, identify, disconnect, and seal or cap off indicated utility 
services and mechanical/electrical systems serving areas to be selectively demolished. 

1. Arrange to shut off indicated utilities with utility companies. 
2. If services/systems are required to be removed, relocated, or abandoned, before 

proceeding with selective demolition provide temporary services/systems that bypass 
area of selective demolition and that maintain continuity of services/systems to other 
parts of building. 

3. Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal 
remaining portion of pipe or conduit after bypassing. 

3.3 PREPARATION 

A. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

1. Comply with requirements for access and protection specified in Division 01 Section 
"Temporary Facilities and Controls." 

B. Temporary Facilities:  Provide temporary barricades and other protection required to prevent 
injury to people and damage to adjacent buildings and facilities to remain. 

C. Temporary Shoring:  Provide and maintain shoring, bracing, and structural supports as required 
to preserve stability and prevent movement, settlement, or collapse of construction and finishes 
to remain, and to prevent unexpected or uncontrolled movement or collapse of construction 
being demolished. 

3.4 SELECTIVE DEMOLITION 

A. General:  Demolish and remove existing construction only to the extent required by new 
construction and as indicated.  Use methods required to complete the Work within limitations of 
governing regulations and as follows: 

1. Neatly cut openings and holes plumb, square, and true to dimensions required.  Use 
cutting methods least likely to damage construction to remain or adjoining construction.  
Use hand tools or small power tools designed for sawing or grinding, not hammering and 
chopping, to minimize disturbance of adjacent surfaces.  Temporarily cover openings to 
remain. 

2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

3. Do not use cutting torches until work area is cleared of flammable materials.  At 
concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden 
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space before starting flame-cutting operations.  Maintain portable fire-suppression 
devices during flame-cutting operations. 

4. Locate selective demolition equipment and remove debris and materials so as not to 
impose excessive loads on supporting walls, floors, or framing. 

5. Dispose of demolished items and materials promptly. Comply with requirements in 
Division 01 Section "Construction Waste Management and Disposal." 

B. Reuse of Building Elements:  Project has been designed to result in end-of-Project rates for 
reuse of building elements as follows.  Do not demolish building elements beyond what is 
indicated on Drawings without Architect's approval. 

C. Removed and Salvaged Items: 

1. Clean salvaged items. 
2. Pack or crate items after cleaning.  Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to Owner's storage area designated by Owner. 
5. Protect items from damage during transport and storage. 

D. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse.  Paint 
equipment to match new equipment. 

2. Pack or crate items after cleaning and repairing.  Identify contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated.  Comply with installation requirements for new 

materials and equipment.  Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 

E. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling 
during selective demolition.  When permitted by Architect, items may be removed to a suitable, 
protected storage location during selective demolition and cleaned and reinstalled in their 
original locations after selective demolition operations are complete. 

3.5 DISPOSAL OF DEMOLISHED MATERIALS 

A. General:  Except for items or materials indicated to be reused, salvaged, reinstalled, or 
otherwise indicated to remain Owner's property, remove demolished materials from Project site 
and legally dispose of them in an EPA-approved landfill. 

1. Comply with requirements specified in Division 01 Section "Construction Waste 
Management and Disposal." 

B. Burning:  Do not burn demolished materials. 

C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them. 
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3.6 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations.  Return adjacent areas to condition existing before selective demolition 
operations began. 

END OF SECTION 024119 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete 
materials, mixture design, placement procedures, and finishes. 

B. See Division 31 Section "Earth Moving" for drainage fill under slabs-on-grade. 

1.2 SUBMITTALS 

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

B. Design Mixtures:  For each concrete mixture. 

C. Shop Drawings:  For steel reinforcement.  Material test reports and certificates. 

1.3 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94/C 94M requirements for production facilities and 
equipment. 

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

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

1. ACI 301, "Specification for Structural Concrete," Sections 1 through 5. 
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

C. Preinstallation Conference:  Conduct conference at Project site. 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and 
smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints. 

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  
Provide lumber dressed on at least two edges and one side for tight fit. 
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2.2 STEEL REINFORCEMENT 

A. Recycled Content of Steel Products:  Provide products with an average recycled content of steel 
products so postconsumer recycled content plus one-half of preconsumer recycled content is not 
less than [60] <Insert number> percent. 

B. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

C. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel 
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice." 

2.3 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source, throughout Project: 

1. Portland Cement:  ASTM C 150, Type I.  Supplement with the following: 

a. Fly Ash:  ASTM C 618, Class C. 
b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 

B. Normal-Weight Aggregates:  ASTM C 33, graded, 3/4-inch nominal maximum coarse-
aggregate size. 

1. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Water:  ASTM C 94/C 94M and potable. 

D. Air-Entraining Admixture:  ASTM C 260. 

E. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with 
other admixtures and that will not contribute water-soluble chloride ions exceeding those 
permitted in hardened concrete.  Do not use calcium chloride or admixtures containing calcium 
chloride. 

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, 

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

F. Synthetic Fiber:  Monofilament or fibrillated polypropylene fibers engineered and designed 
for use in concrete pavement, complying with ASTM C 1116, Type III, 1-1/2 inches long. 
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2.4 VAPOR RETARDERS 

A. Plastic Vapor Retarder:  ASTM E 1745, Class A.  Include manufacturer's recommended 
adhesive or pressure-sensitive tape. 

2.5 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application 
to fresh concrete. 

B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. (305 g/sq. m) when dry. 

C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene 
sheet. 

D. Water:  Potable. 

E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 
dissipating. 

F. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 
nondissipating[, certified by curing compound manufacturer to not interfere with bonding 
of floor covering]. 

G. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, 
Type 1, Class A. 

H. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, 
Type 1, Class A. 

2.6 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic 
fiber or ASTM D 1752, cork or self-expanding cork. 

2.7 CONCRETE MIXTURES 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301. 

B. Cementitious Materials:  Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica 
fume as needed to reduce the total amount of portland cement, which would otherwise be used, 
by not less than 40 percent. 

C. Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  [3000 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio:  0.50. 
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3. Slump Limit:  5 inches for concrete with verified slump of 2 to 4 inches before adding 
high-range water-reducing admixture or plasticizing admixture, plus or minus 1 
inch. 

4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch 
nominal maximum aggregate size. 

5. Air Content:  Do not allow air content of troweled finished floors to exceed 3 percent. 
6. Synthetic Fiber:  Uniformly disperse in concrete mixture at manufacturer's recommended 

rate, but not less than 1.5 lb/cu. yd. 

2.8 FABRICATING REINFORCEMENT 

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

2.9 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M[ and ASTM C 1116], and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork according to ACI 301 to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until structure 
can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117. 

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

3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work that 
is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded. 

3.3 VAPOR RETARDERS 

A. Plastic Vapor Retarders:  Place, protect, and repair vapor retarders according to ASTM E 1643 
and manufacturer's written instructions. 
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1. Lap joints 6 inches and seal with manufacturer's recommended tape. 

3.4 STEEL REINFORCEMENT 

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

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before 
placing concrete. 

3.5 JOINTS 

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

B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect. 

C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness as follows: 

1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing 
each edge of joint to a radius of 1/8 inch.  Repeat grooving of contraction joints after 
applying surface finishes.  Eliminate groover tool marks on concrete surfaces. 

2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades.  Cut 1/8-inch wide joints into concrete when cutting 
action will not tear, abrade, or otherwise damage surface and before concrete develops 
random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 

3.6 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 
items is complete and that required inspections have been performed. 

B. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete will be placed on concrete that has hardened enough to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as indicated.  
Deposit concrete to avoid segregation. 

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

C. Cold-Weather Placement:  Comply with ACI 306.1. 

D. Hot-Weather Placement:  Comply with ACI 301. 
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3.7 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 
and defects repaired and patched.  Remove fins and other projections that exceed specified 
limits on formed-surface irregularities. 

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

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in 
an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and 
defects.  Remove fins and other projections that exceed specified limits on formed-surface 
irregularities. 

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

C. Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where 
indicated: 

1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete 
surfaces and rub with carborundum brick or another abrasive until producing a uniform 
color and texture.  Do not apply cement grout other than that created by the rubbing 
process. 

2. Grout-Cleaned Finish:  Wet concrete surfaces and apply grout of a consistency of thick 
paint to coat surfaces and fill small holes.  Mix one part portland cement to one and one-
half parts fine sand with a 1:1 mixture of bonding admixture and water.  Add white 
portland cement in amounts determined by trial patches so color of dry grout will match 
adjacent surfaces.  Scrub grout into voids and remove excess grout.  When grout whitens, 
rub surface with clean burlap and keep surface damp by fog spray for at least 36 hours. 

3. Cork-Floated Finish:  Wet concrete surfaces and apply a stiff grout.  Mix one part 
portland cement and one part fine sand with a 1:1 mixture of bonding agent and water.  
Add white portland cement in amounts determined by trial patches so color of dry grout 
will match adjacent surfaces.  Compress grout into voids by grinding surface.  In a 
swirling motion, finish surface with a cork float. 

D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 
formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces, unless otherwise indicated. 

3.8 FINISHING FLOORS AND SLABS 

A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Scratch Finish:  While still plastic, texture concrete surface that has been screeded and bull-
floated or darbied.  Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 
inch in 1 direction. 
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1. Apply scratch finish to surfaces [indicated] [and] [to receive concrete floor toppings] 
[to receive mortar setting beds for bonded cementitious floor finishes] <Insert 
locations>. 

C. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small 
or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 
texture. 

1. Apply float finish to surfaces [indicated] [to receive trowel finish] [and] [to be covered 
with fluid-applied or sheet waterproofing, built-up or membrane roofing, or sand-
bed terrazzo] <Insert locations>. 

D. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by 
hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of 
trowel marks and uniform in texture and appearance.  Grind smooth any surface defects that 
would telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces [indicated] [exposed to view] [or] [to be covered with 
resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, 
paint, or another thin-film-finish coating system] <Insert locations>. 

2. Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-foot- (3.05-m-) long straightedge resting on 2 high spots and 
placed anywhere on the surface does not exceed [1/4 inch (6 mm)] [3/16 inch (4.8 mm)] 
[1/8 inch (3.2 mm)] 

E. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces [indicated] [where 
ceramic or quarry tile is to be installed by either thickset or thin-set method].  While 
concrete is still plastic, slightly scarify surface with a fine broom. 

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

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

3.9 CONCRETE PROTECTING AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-
weather protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and 
during finishing operations.  Apply according to manufacturer's written instructions after 
placing, screeding, and bull floating or darbying concrete, but before float finishing. 

C. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days. 
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2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining 
cover for curing concrete, placed in widest practicable width, with sides and ends lapped 
at least 12 inches (300 mm), and sealed by waterproof tape or adhesive.  Cure for not less 
than seven days.  Immediately repair any holes or tears during curing period using cover 
material and waterproof tape. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 
within three hours after initial application.  Maintain continuity of coating and repair 
damage during curing period. 

a. After curing period has elapsed, remove curing compound without damaging 
concrete surfaces by method recommended by curing compound 
manufacturer[ unless manufacturer certifies curing compound will not 
interfere with bonding of floor covering used on Project]. 

4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions.  Recoat areas subjected to heavy rainfall within three hours after initial 
application.  Repeat process 24 hours later and apply a second coat.  Maintain continuity 
of coating and repair damage during curing period. 

3.10 CONCRETE SURFACE REPAIRS 

A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove 
and replace concrete that cannot be repaired and patched to Architect's approval. 

3.11 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Owner will engage a qualified independent testing and inspecting 
agency to perform field tests and inspections and prepare test reports. 

1. Testing Services:  Tests shall be performed according to ACI 301. 

END OF SECTION 033000 
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SECTION 054000 - COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Exterior non-load-bearing wall framing. 

1.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide cold-formed metal framing capable of withstanding design 
loads within limits and under conditions indicated. 

1. Design Loads:  As indicated. 

a. Dead Loads:  Weights of materials and construction. 

2. Deflection Limits:  Design framing systems to withstand design loads without deflections 
greater than the following: 

a. Exterior Load-Bearing Wall Framing:  Horizontal deflection of 1/360 of the wall 
height. 

b. Exterior Non-Load-Bearing Framing:  Horizontal deflection of 1/240 of the wall 
height. 

1.3 SUBMITTALS 

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

B. Shop Drawings:  Show layout, spacings, sizes, thicknesses, and types of cold-formed metal 
framing; fabrication; and fastening and anchorage details, including mechanical fasteners. 

1. For cold-formed metal framing indicated to comply with design loads, include structural 
analysis data signed and sealed by the qualified professional engineer responsible for 
their preparation. 

C. Welding certificates. 

D. Qualification data. 

E. Product test reports. 

F. Research/evaluation reports. 
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1.4 QUALITY ASSURANCE 

A. Product Tests:  Mill certificates or data from a qualified independent testing agency indicating 
steel sheet complies with requirements. 

B. Welding:  Qualify procedures and personnel according to AWS D1.3, "Structural Welding 
Code--Sheet Steel." 

C. Fire-Test-Response Characteristics:  Where indicated, provide cold-formed metal framing 
identical to that of assemblies tested for fire resistance per ASTM E 119 by a testing and 
inspecting agency acceptable to authorities having jurisdiction. 

D. AISI Specifications and Standards:  Comply with AISI's "North American Specification for the 
Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-Formed Steel 
Framing - General Provisions." 

1. Comply with AISI's "Standard for Cold-Formed Steel Framing - Header Design." 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Recycled Content of Steel Products:  Provide products with an average recycled content of steel 
products so postconsumer recycled content plus one-half of preconsumer recycled content is not 
less than 25 percent. 

B. Steel Sheet:  ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and 
coating weight as follows: 

1. Grade:  As required by structural performance. 
2. Coating:  G60, A60, AZ50, or GF30. 

2.2 LOAD-BEARING WALL FRAMING 

A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 
with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  0.0428 inch. 
2. Section Properties:  <Insert minimum allowable calculated section modulus, moment of 

inertia, and allowable moment.> 

B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, 
with straight flanges, and same minimum base-metal thickness as steel studs. 

C. Steel Box or Back-to-Back Headers:  Manufacturer's standard C-shapes used to form header 
beams, of web depths indicated, punched, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  0.0538 inch. 
2. Flange Width:  1-5/8 inches. 
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3. Section Properties:  <Insert minimum allowable calculated section modulus, moment of 
inertia, and allowable moment.> 

2.3 EXTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 
with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  0.0329 inch. 
2. Flange Width:  1-3/8 inches. 

B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, 
with unstiffened flanges, and same minimum base-metal thickness as steel studs. 

C. Vertical Deflection Clips:  Manufacturer's standard head clips, capable of accommodating 
upward and downward vertical displacement of primary structure through positive mechanical 
attachment to stud web. 

D. Single Deflection Track:  Manufacturer's single, deep-leg, U-shaped steel track; unpunched, 
with unstiffened flanges, of web depth to contain studs while allowing free vertical movement, 
with flanges designed to support horizontal and lateral loads. 

E. Double Deflection Tracks:  Manufacturer's double, deep-leg, U-shaped steel tracks, consisting 
of nested inner and outer tracks; unpunched, with unstiffened flanges. 

2.4 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural 
Grade, Type H, metallic coated, of same grade and coating weight used for framing members, 
unless otherwise indicated. 

B. Steel Shapes and Clips:  ASTM A 36/A 36M, zinc coated by hot-dip process according to 
ASTM A 123/A 123M. 

C. Anchor Bolts:  ASTM F 1554, Grade 36, threaded carbon-steel headless, hooked bolts, and 
carbon-steel nuts; and flat, hardened-steel washers; zinc coated by hot-dip process according to 
ASTM A 153/A 153M, Class C. 

D. Expansion Anchors:  Fabricated from corrosion-resistant materials, with capability to sustain, 
without failure, a load equal to 5 times design load, as determined by testing per ASTM E 488 
conducted by a qualified independent testing agency. 

E. Power-Actuated Anchors:  Fastener system of type suitable for application indicated, fabricated 
from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10 
times design load, as determined by testing per ASTM E 1190 conducted by a qualified 
independent testing agency. 

F. Mechanical Fasteners:  ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping 
steel drill screws. 
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1. Head Type:  Low-profile head beneath sheathing, manufacturer's standard elsewhere. 

2.5 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint:  ASTM A 780. 

B. Cement Grout:  Portland cement, ASTM C 150, Type I; and clean, natural sand, ASTM C 404.  
Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for 
placement and hydration. 

C. Shims:  Load bearing, high-density multimonomer plastic, nonleaching. 

D. Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 
standard widths to match width of bottom track or rim track members. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Install load bearing shims or grout between the underside of wall bottom track or rim track and 
the top of foundation wall or slab at stud or joist locations to ensure a uniform bearing surface 
on supporting concrete or masonry construction. 

B. Install sealer gaskets to isolate the underside of wall bottom track or rim track and the top of 
foundation wall or slab at stud or joist locations. 

3.2 INSTALLATION, GENERAL 

A. Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel 
Framing - General Provisions" and to manufacturer's written instructions unless more stringent 
requirements are indicated. 

B. Install cold-formed metal framing and accessories plumb, square, and true to line, and with 
connections securely fastened. 

C. Install framing members in one-piece lengths. 

D. Install temporary bracing and supports to secure framing and support loads comparable in 
intensity to those for which structure was designed.  Maintain braces and supports in place, 
undisturbed, until entire integrated supporting structure has been completed and permanent 
connections to framing are secured. 

E. Do not bridge building expansion and control joints with cold-formed metal framing.  
Independently frame both sides of joints. 

F. Install insulation, specified in Division 07 Section "Thermal Insulation," in built-up exterior 
framing members, such as headers, sills, boxed joists, and multiple studs at openings, that are 
inaccessible on completion of framing work. 
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G. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's standard 
punched openings. 

H. Erection Tolerances:  Install cold-formed metal framing level, plumb, and true to line to a 
maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch from plan 
location.  Cumulative error shall not exceed minimum fastening requirements of 
sheathing or other finishing materials. 

3.3 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION 

A. Install continuous tracks sized to match studs.  Align tracks accurately and securely anchor to 
supporting structure as indicated. 

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

1. Stud Spacing:  16 inches. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar requirements. 

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical 
loads while providing lateral support. 

1. Install single deflection tracks and anchor to building structure. 
2. Connect vertical deflection clips to infill studs and anchor to primary building structure. 

E. Install horizontal bridging in wall studs, spaced in rows indicated on Shop Drawings but not 
more than 48 inches apart.  Fasten at each stud intersection. 

1. Top Bridging for Single Deflection Track:  Install row of horizontal bridging within 12 
inches of single deflection track.  Install a combination of flat, taut, steel sheet straps of 
width and thickness indicated and stud or stud-track solid blocking of width and 
thickness matching studs.  Fasten flat straps to stud flanges and secure solid blocking to 
stud webs or flanges. 

a. Install solid blocking at 96-inch centers. 

2. Bridging:  Cold-rolled steel channel, welded or mechanically fastened to webs of 
punched studs. 

3. Bridging:  Combination of flat, taut, steel sheet straps of width and thickness indicated 
and stud-track solid blocking of width and thickness to match studs.  Fasten flat straps to 
stud flanges and secure solid blocking to stud webs or flanges. 

4. Bridging:  Proprietary bridging bars installed according to manufacturer's written 
instructions. 
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F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip 
angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete and stable 
curtain-wall-framing system. 

3.4 FIELD QUALITY CONTROL 

A. Testing:  Owner will engage a qualified independent testing and inspecting agency to perform 
field tests and inspections and prepare test reports. 

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

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

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

E. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

3.5 REPAIRS AND PROTECTION 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated and 
installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 and 
manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
Installer, that ensure that cold-formed metal framing is without damage or deterioration at time 
of Substantial Completion. 

END OF SECTION 054000 
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SECTION 061000 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Framing with dimension lumber. 
2. Framing with engineered wood products. 
3. Rooftop equipment bases and support curbs. 
4. Wood blocking, cants, and nailers. 
5. Wood furring and grounds. 
6. Wood sleepers. 
7. Plywood backing panels. 

1.2 SUBMITTALS 

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

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. 

B. Material Certificates:  For dimension lumber specified to comply with minimum allowable unit 
stresses.  Indicate species and grade selected for each use and design values approved by the 
American Lumber Standards Committee Board of Review. 

C. Research/Evaluation Reports:  For the following, showing compliance with building code in 
effect for Project: 

1. Wood-preservative-treated wood. 
2. Fire-retardant-treated wood. 
3. Engineered wood products. 
4. Power-driven fasteners. 
5. Powder-actuated fasteners. 
6. Expansion anchors. 
7. Metal framing anchors. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 
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1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on 

end or back of each piece or omit grade stamp and provide certificates of grade 
compliance issued by grading agency. 

3. Provide dressed lumber, S4S, unless otherwise indicated. 

B. Engineered Wood Products:  Provide engineered wood products acceptable to authorities 
having jurisdiction and for which current model code research or evaluation reports exist that 
show compliance with building code in effect for Project. 

1. Allowable Design Stresses:  Provide engineered wood products with allowable design 
stresses, as published by manufacturer, that meet or exceed those indicated.  
Manufacturer's published values shall be determined from empirical data or by rational 
engineering analysis and demonstrated by comprehensive testing performed by a 
qualified independent testing agency. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process:  AWPA C2, except that lumber that is not in 
contact with the ground and is continuously protected from liquid water may be treated 
according to AWPA C31 with inorganic boron (SBX). 

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

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

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

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

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 
members in connection with roofing, flashing, vapor barriers, and waterproofing. 

2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in 
contact with masonry or concrete. 

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

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Where fire-retardant-treated materials are indicated, use materials complying with 
requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-
test-response characteristics specified as determined by testing identical products per test 
method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Products with a flame 
spread index of 25 or less when tested according to ASTM E 84, and with no evidence of 
significant progressive combustion when the test is extended an additional 20 minutes, and with 
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1. Exterior Type:  Treated materials shall comply with requirements specified above for 
fire-retardant-treated lumber and plywood by pressure process after being subjected to 
accelerated weathering according to ASTM D 2898.  Use for exterior locations and where 
indicated. 

2. Interior Type A:  Treated materials shall have a moisture content of 28 percent or less 
when tested according to ASTM D 3201 at 92 percent relative humidity.  Use where 
exterior type is not indicated. 

C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Kiln-dry 
plywood after treatment to a maximum moisture content of 15 percent. 

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

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

1. Concealed blocking. 
2. Framing for non-load-bearing partitions. 
3. Framing for non-load-bearing exterior walls. 
4. Roof construction. 
5. Plywood backing panels. 

2.4 DIMENSION LUMBER FRAMING 

A. Maximum Moisture Content:  19 percent. 

B. Non-Load-Bearing Interior Partitions:  Construction, Stud, or No. 3 grade of any species. 

C. Framing Other Than Non-Load-Bearing Interior Partitions:  No. 2 grade and the following 
species: 

1. Douglas fir-larch; WCLIB or WWPA. 

2.5 ENGINEERED WOOD PRODUCTS 

A. Laminated-Veneer Lumber:  Structural composite lumber made from wood veneers with grain 
primarily parallel to member lengths, evaluated and monitored according to ASTM D 5456 and 
manufactured with an exterior-type adhesive complying with ASTM D 2559 and containing no 
urea formaldehyde. 

1. Extreme Fiber Stress in Bending, Edgewise:  2600 psi depth members. 
2. Modulus of Elasticity, Edgewise:  1,900,000 psi. 
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2.6 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Rooftop equipment bases and support curbs. 
4. Cants. 
5. Furring. 
6. Grounds. 

B. For items of dimension lumber size, provide Construction or No. 2 grade lumber with 19 
percent maximum moisture content of any species. 

C. For concealed boards, provide lumber with 19 percent maximum moisture content and the 
following species and grades: 

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

2.7 PLYWOOD BACKING PANELS 

A. Telephone and Electrical Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D 
Plugged, fire-retardant treated, in thickness indicated or, if not indicated, not less than 1/2-inch 
nominal thickness. 

2.8 FASTENERS 

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

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 
complying with ASTM A 153/A 153M. 

B. Power-Driven Fasteners:  NES NER-272. 

C. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, 
where indicated, flat washers. 

2.9 METAL FRAMING ANCHORS 

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

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

C. Basis-of-Design Products:  Subject to compliance with requirements, provide products indicated 
on Drawings or comparable products by one of the following: 
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1. Alpine Engineered Products, Inc. 
2. Cleveland Steel Specialty Co. 
3. Harlen Metal Products, Inc. 
4. KC Metals Products, Inc. 
5. Simpson Strong-Tie Co., Inc. 
6. Southeastern Metals Manufacturing Co., Inc. 
7. USP Structural Connectors. 

D. Allowable Design Loads:  Provide products with allowable design loads, as published by 
manufacturer, that meet or exceed those of products of manufacturers listed.  Manufacturer's 
published values shall be determined from empirical data or by rational engineering analysis 
and demonstrated by comprehensive testing performed by a qualified independent testing 
agency. 

E. Galvanized Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with 
ASTM A 653/A 653M, G60 coating designation. 

2.10 MISCELLANEOUS MATERIALS 

A. Sill-Sealer Gaskets:  Glass-fiber-resilient insulation, fabricated in strip form, for use as a sill 
sealer; 1-inch nominal thickness, compressible to 1/32 inch; selected from manufacturer's 
standard widths to suit width of sill members indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  
Locate furring, nailers, blocking, grounds, and similar supports to comply with requirements for 
attaching other construction. 

B. Framing Standard:  Comply with AF&PA's "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

C. Framing with Engineered Wood Products:  Install engineered wood products to comply with 
manufacturer's written instructions. 

D. Metal Framing Anchors:  Install metal framing to comply with manufacturer's written 
instructions. 

E. Do not splice structural members between supports, unless otherwise indicated. 

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

G. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 
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1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 

3.2 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  
Apply borate solution by spraying to comply with EPA-registered label. 

END OF SECTION 061000 
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SECTION 066510 – SOLID SURFACING 
 
 
PART 1 - GENERAL  
 
 
1.1 RELATED DOCUMENTS 
 

Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification sections, apply to this section. 

 
 
1.2 SECTION INCLUDES 
 

A. Solid Surface Compression Molded Sheet Materials. 
 
a. Shower Walls with Trim Kit. 

 
B. Solid Surface Compression Molded Products. 
 

a. Barrier Free Shower Floors. 
b. Shower Floors. 
c. Recessed Soap Dish and Accessory Shelf. 

 
 
1.3 RELATED SECTIONS  
 

A. Section 062000 - Finish Carpentry. 
 

B. Sections of Division 22 for coordination of plumbing fixture installation. 
 
 
1.4  REFERENCES 
 

A. ADA - American Disabilities Act. 
 
B. ANSI Z 124.1.2 – Plastic Bathtub & Shower Units 
 
C. ASTM D 570 - Standard Test Method for Water Absorption 
 
D. ASTM D 638 - Standard Test Method for Tensile Properties 
 
E. ASTM D 696 - Standard Test Method for Coefficient of Linear Thermal Expansion of 

Plastics Between -30 degrees C. And 30 degrees C. 
 
F. ASTM D 785 - Standard Test Method for Rockwell Hardness of Plastics and 

Electrical Insulating Materials. 
 
G. ASTM D 790 - Standard Test Methods for Flexural Properties of Unreinforced and 

Reinforced Plastics and Electrical Insulating Materials. 
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H. ASTM D 785 - Standard Test Method for Rockwell Hardness of Plastics and 
Electrical Insulating Materials. 

 
I. ASTM G 22 - Standard Practice for Determining Resistance of Plastics to Bacteria. 
 
J. NEMA - National Electrical Manufacturers Association. 
 
K. NSF - National Sanitation Foundation. 
 

 
1.5 SUBMITTALS 
 

A. Submit shop drawings under provisions of Section 013100 which indicate dimensions, 
component sizes, fabrication details, attachment provisions and coordination 
requirements with adjacent work. 

 
B. Samples: 

1. Selection Samples:  Submit 2" x 2" actual samples of surfacing materials to 
illustrate full range of colors, patterns, and finishes available.   

 
C. Product Data: 

1. Indicate product description, fabrication information and compliance with 
specified performance requirements. 

 
D. Manufacturer’s Instructions: 

1. Submit manufacturer’s printed installation instructions for each product. 
2. Submit manufacturer’s care and maintenance data, including repair and cleaning 

instructions.  Include in project closeout documents. 
 
 
1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver, store, protect, and handle products in accordance with provisions of Section 
016000. 

 
B. Store surfacing materials to prevent breakage and marring of surfaces in accordance 

with manufacturer’s printed instructions. 
 
C. Provide protective coverings to prevent physical damage or staining following 

installation for duration of project. 
 
 
1.7 SEQUENCING 
 

A. Ensure that fabricators using products of this section are in possession of complete 
manufacturer’s instructions before beginning fabrication. Work should be performed 
by factory trained fabricators. 
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1.8 WARRANTY 
 

A. Countertops: Provide manufacturers 10 year warranty against defects in materials.  
Warranty shall provide material only to repair or replace defective materials. 

 
B. Commercial: Swan offers the following limited warranties:  25-Year Limited 

Warranty on wall panels and trim kits; 5-Year Limited Warranty against warping, 
blistering, loss of color, or fading on shower floors; Warranty shall provide material 
only to repair or replace defective materials. 

 
C. Residential: Provide manufacturers Lifetime Warranty against defects in materials. 

 
 
PART 2 - PRODUCTS 
 
 
2.1 MANUFACTURER 
 

A. Subject to with requirements, provide plastic surfacing material by the following 
manufacturer: 

 
1. The Swan Corporation, One City Centre, Suite 2300, St. Louis, MO  63101 

Telephone: (314) 231-8148 
 Fax:  (314) 231-8165. 
 

B. Requests for substitutions will be considered in accordance with provisions of Section 
01600. 

 
C. Substitutions:   

1. Corian by Dupont 
2.  Avonite 

 
 
2.2 SOLID SURFACING MATERIAL 
 

A. Solid Surfacing Materials. 
 
B. Product Description:  Homogenous compression molded material composed of acrylic 

resins or polyester/acrylic resin blend, fire-retardant filler materials, fiber 
reinforcement, and coloring agents meeting the following requirements: 
 
1. Nominal sheet thickness:  0.250 inch. 
2. Surface burning characteristics in accordance with ASTM E 84: 

Flame spread 15, Smoke Developed Index 255. 
3. Liquid Absorption, ASTM D 570, for 1/4 inch material thickness: 0.033 percent. 
4. Izod Impact, ASTM D 256, Method A:  6.6 foot pounds per inch. 
5. Tensile Modulus, ASTM D 638 Nominal:  1.48 X 106 pounds per square inch. 
6. Hardness, ASTM D 785, Barcol Impressor:  42. 
7. Flexural Modulus, ASTM D 638:  1.22 X 106 pounds per square inch. 
8. Gloss Level 25% at 60o, NEMA LD 3.; +/- 5%. 
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9. Stain Resistance, ANSI-Z 124.3, Passes. 
10. Boiling Water Resistance, NEMA LD 3, Method 3.5:  No effect. 
11. High Temperature Resistance, NEMA LD 3, Method 3.6: 

No effect (sustain temperature up to 375o F). 
12.   Ball Impact Resistance, NEMA LD 3, Method 3.8, one pound ball, unsupported:   
 Over 150”, no damage. 
13. Specific Gravity:  1.5 grams per cubic centimeter. 
14. Approximate weight:  2 pounds per square foot in 1/4" sheet products. 
15. NSF Food Zone and Splash Zone Compliant. 
16. Bacterial Resistance, ASTM G 22:  Pass. 
17.    Abrasion Resistance, ANSI-Z124.3, Passes. 

 
C. Shower Walls with Trim Kit: 
 

1. Swanstone Solid Surfacing Material (nominal .020” thickness): 
2. Type:  Shower Wall Panel Model SK-363672. 
3. Trim Kit Model:  As required to complete installation.   . 
4.  Size: 36 inches by 36 inches by 72 inches. 
5. Color: To be selected from manufacturer’s full range of available colors. 
 

 
2.3 SOLID SURFACE COMPRESSION MOLDED PRODUCTS 
 

A. Product Description:  Compression molded items of same homogenous material, 
composed of mineral-filled thermoplastic polymers with fiber reinforcement finished 
to smooth surface, as solid plastic surfacing material meeting the following 
requirements: 

 
1. Physical characteristics when tested in accordance with ANSI Z 124.3: 

a. Test 3.3; Surface test:  No chips, cracks, or blisters. 
b. Test 3.4; Subsurface test:  No voids. 
c. Test 4.2; Drain fitting connection test, 25 pounds at 24 inches:  No cracks or 

chips. 
d. Test 4.3; Impact load test, 1/2 pound ball at 20 inches:  No cracks or chips. 
e. Test 4.4; Load test, 300 pounds:  No cracks 
f. Test 4.4; Residual deflection, after removal of 300 pound load: No deflection. 
g. Test 5.1; Colorfastness test:  No change after 200 hours. 
h. Test 5.3; Wear and cleanability test:  Maximum 0.2 percent reflectance loss 

after 10,000 cycles. 
i. Test 5.4; Cigarette burn resistance test, 2 minute duration: No effect after 

cleaning. 
j. Test 5.6, Ignition test:  Pass. 
k. Test 6.3.2; Water resistance test, 500 cycles alternating between 150 degrees 

F and 50 degrees F:  No crazing blistering, or spalling. 
 
B. Barrier Free Shower Floors: 
 

1. Swanstone Solid Surfacing Material: 
2. Type:  Barrier Shower Floor Model STS-3738. 
3.  Size: 37 inches by 38 inches. 
4. Color:  To be selected from manufacturer’s full range of available colors. 
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UTNG – FILLMORE ARMORY REMODEL 
 

 
 C. Shower Floors: 

 
 1. Swanstone Solid Surfacing Material: 

2. Type:  Shower Floor Model SS-3636. 
3.  Size: 36 inches by 36 inches. 
4. Color:  To be selected from manufacturer’s full range of available colors. 

 
D. Recessed Soap and Accessory Shelf: 
 

 1. Swanstone Compression Molded Fixtures; 
  2. Model Number RS-2215; 

3. Color:  To be selected from manufacturer’s full range of available colors. 
 

 
ACCESSORIES 

 
A. Supply materials for installation of products as specified in manufacturer’s printed 

installation instructions including color matched silicon sealant and adhesives where 
applicable. 

 
 
FABRICATION 
 

A. Fabricate components in shop to the greatest extent practical to sizes and shapes 
indicated, in accordance with approved shop drawings. 

 
B. Form joints between components using manufactures standard joint adhesive.  Joints 

shall be inconspicuous in appearance and without voids. 
 

C. Provide holes and cutouts for plumbing and bath accessories as indicated on the 
drawings. 

 
D. Rout and finish component edges to a smooth, uniform finish. 

 
E. All surfaces shall have a uniform finish 

 
 
 
PART 3 - EXECUTION 
 
 
3.1 PREPARATION 
 

A.  Preparation and Fabrication:  Precondition surfacing materials and surfaces to receive 
surfacing materials in accordance with manufacturer’s printed instructions.  
Fabrication of seams and fixture mounting in accordance with factory fabrication 
manual.  Work to be performed by factory trained specialists. 

 
 
3.2 INSTALLATION 

SOLID SURFACING  066510 - 5 



UTNG – FILLMORE ARMORY REMODEL 
 

SOLID SURFACING  066510 - 6 

 
A. Install components plumb and level in accordance with approved shop drawings and 

manufacturer’s printed installation instructions. 

B. Form field joints using manufacturers recommended adhesive, with joints 
inconspicuous in finished work. 

C. Remove adhesives, sealants and other stains upon completion of installation per 
manufactures written instructions. 

D. Protect surfaces from damage until project completion. 

E. Fabricator/Installer is to review 'Care and Maintenance Procedures' including repair 
and cleaning instructions with the Owner upon completion of project. 

 
 
END OF SECTION 066510 
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SECTION 071900 - WATER REPELLENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes penetrating water-repellent treatments for the following vertical and horizontal 
surfaces: 

1. Cast-in-place concrete. 
2. Concrete unit masonry. 
3. Clay brick masonry. 
4. Portland cement plaster (stucco). 

1.2 SUBMITTALS 

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

B. Samples:  For each type of water repellent and substrate indicated. 

C. Product certificates. 

1.3 QUALITY ASSURANCE 

A. Preinstallation Conference:  Conduct conference at Project site. 

PART 2 - PRODUCTS 

2.1 PENETRATING WATER REPELLENTS 

A. Silane/Siloxane-Blend, Penetrating Water Repellent:  Clear, silane and siloxane blend with 
600 g/L or less of VOCs. 

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

a. Advanced Chemical Technologies, Inc.; Sil-Act Dri-Treat. 
b. BASF Construction Chemicals, LLC; [Enviroseal 7] [Enviroseal Double 7 for 

Brick] [Enviroseal Double 7 HD] [Enviroseal PBT] [White Roc 10 WB]. 
c. Conproco Corporation; [Conpro Shield W] [Conpro Shield W20]. 
d. Degussa Corporation; Protectosil Aqua-Trete EM. 
e. Fabrikem Manufacturing Ltd.; [Fabrishield 760] [Fabrishield 761] 

[Fabrishield 762] [Fabrishield 763] [Fabrishield 900 Series]. 
f. Karnak Corporation; [LL10] [LL20]. 
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g. Kryton International Inc., Kryton Group of Companies (The); Hydrostop WB. 
h. Lambert Corporation; Waterban 90. 
i. L&M Construction Chemicals, Inc.; [Aquapel] [Aquapel Plus] [Hydroblock] 

[Hydropel WB]. 
j. LymTal International, Inc.; Iso-Flex 628. 
k. OKON Co., Inc., Division of ZINSSER Co., Inc., an RPM company; [S-20] [S-

40]. 
l. Pecora Corporation; [KlereSeal 910-W] [KlereSeal 920-W]. 
m. Price Research, Ltd.; [Price Aqua Seal-77] [Price Salt-Sentry WB]. 
n. PROSOCO, Inc.; [Saltguard] [Saltguard WB] [Siloxane PD] [Siloxane WB 

Concentrate] [Weather Seal GP]. 
o. Rainguard Products Company; [Blok-Lok] [Regular] [Super]. 
p. SaverSystems; DEFY All-Purpose Heavy-Duty Water Repellent. 
q. Sika Corporation, Inc.; Sikagard 701W. 
r. Symons by Dayton Superior; Siloxane/Silane 10%. 
s. Tamms Industries, Inc., Euclid Chemical Company (The); [Baracade WB 244] 

[Chemstop WB Regular] [Chemstop WB Heavy Duty]. 
t. TK Products, Division of Sierra Corporation; TK-290 WB Tri-Siloxane. 
u. Tnemec Inc.; [Dur A Pell 10] [Dur A Pell 20] [Prime-A-Pell H2O] [Prime-A-

Pell Plus, Series 662] [Prime-A-Pell Plus, Series V662]. 
v. Wacker Chemical Corporation; [Silres BS 1001A] [Silres BS 2001] [Silres 

BS SMK 1311]. 
w. <Insert manufacturer's name; product name or designation>. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Applicator present, for compliance with 
requirements and conditions affecting performance of the Work. 

1. Verify that surfaces are clean and dry according to water-repellent manufacturer's 
requirements.  Check moisture content in representative locations by method 
recommended by manufacturer. 

2. Inspect for previously applied treatments that may inhibit penetration or performance of 
water repellents. 

3. Verify that there is no efflorescence or other removable residues that would be trapped 
beneath the application of water repellent. 

4. Verify that required repairs are complete, cured, and dry before applying water repellent. 

B. Test pH level according to water-repellent manufacturer's written instructions to ensure 
chemical bond to silica-containing or siliceous minerals. 

3.2 PREPARATION 

A. Cleaning:  Before application of water repellent, clean substrate of substances that could impair 
penetration or performance of product according to water-repellent manufacturer's written 
instructions. 
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B. Coordination with Mortar Joints:  Do not apply water repellent until pointing mortar for joints 
adjacent to surfaces receiving water-repellent treatment has been installed and cured. 

C. Coordination with Sealant Joints:  Do not apply water repellent until sealants for joints adjacent 
to surfaces receiving water-repellent treatment have been installed and cured. 

1. Water-repellent work may precede sealant application only if sealant adhesion and 
compatibility have been tested and verified using substrate, water repellent, and sealant 
materials identical to those required. 

3.3 APPLICATION 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect the 
substrate before application of water repellent and to instruct Applicator on the product and 
application method to be used. 

B. Apply a heavy-saturation coating of water repellent, on surfaces indicated for treatment, using 
low-pressure spray to the point of saturation.  Remove excess material; do not allow material to 
puddle beyond saturation.  Comply with manufacturer's written instructions for application 
procedure unless otherwise indicated. 

1. Precast Concrete and Cast Stone:  At Contractor's option, first application of water 
repellent on units may be completed before installing them.  Mask mortar and sealant 
bond surfaces to prevent water repellent from migrating onto joint surfaces. 

C. Apply a second saturation coating, repeating first application.  Comply with manufacturer's 
written instructions for limitations on drying time between coats and after rainstorm wetting of 
surfaces between coats.  Consult manufacturer's technical representative if written instructions 
are not applicable to Project conditions. 

3.4 CLEANING 

A. Immediately clean water repellent from adjoining surfaces and surfaces soiled or damaged by 
water-repellent application as work progresses.  Correct damage to work of other trades caused 
by water-repellent application. 

B. Comply with manufacturer's written cleaning instructions. 

END OF SECTION 071900 
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SECTION 072100 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Foam-plastic board insulation. 
2. Glass-fiber blanket insulation. 
3. Mineral-wool blanket insulation. 
4. Vapor retarders. 

B. Related Sections: 

1. Division 06 Section "Sheathing" for foam-plastic board sheathing over wood framing. 
2. Division 07 Section “Water Drainage Exterior Insulation and Finish System (EIFS)” for 

insulation specified as part of these systems. 
3. Division 07 Section(s) "Thermoplastic Polyolefin (TPO) Roofing for insulation specified 

as part of roofing construction. 

1.3 SUBMITTALS 

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

B. Schedule:  Provide a schedule indicating the insulation product used for each application, the 
thickness, and the R-value required.  See the schedule at the end of this section. 

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

D. Research/Evaluation Reports:  For foam-plastic insulation, from ICC-ES. 

1.4 QUALITY ASSURANCE 

A. Surface-Burning Characteristics:  As determined by testing identical products according to 
ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 
applicable testing agency. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration due to moisture, 
soiling, and other sources.  Store inside and in a dry location.  Comply with manufacturer's 
written instructions for handling, storing, and protecting during installation. 

B. Protect foam-plastic board insulation as follows: 

1. Do not expose to sunlight except to necessary extent for period of installation and 
concealment. 

2. Protect against ignition at all times.  Do not deliver foam-plastic board materials to 
Project site before installation time. 

3. Quickly complete installation and concealment of foam-plastic board insulation in each 
area of construction. 

PART 2 - PRODUCTS 

2.1 FOAM-PLASTIC BOARD INSULATION 

A. Extruded-Polystyrene Board Insulation:  ASTM C 578, of type and minimum compressive 
strength indicated below, with maximum flame-spread and smoke-developed indexes of 25 and 
450, respectively, per ASTM E 84.  

B. Type V, 40-psi for vertical foundation wall, Type VII, 60 psi for horizontal slab on grade.  

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. Owens Corning. 
b. Dow Chemical Company (The). 
c. DiversiFoam Products 
d. Pactiv Building Products 

C. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond insulation 
securely to substrates without damaging insulation and substrates. 

2.2 GLASS-FIBER BLANKET INSULATION 

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. CertainTeed Corporation. 
2. Guardian Building Products, Inc. 
3. Johns Manville. 
4. Knauf Insulation. 
5. Owens Corning. 
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6. Note:   Specific manufacturers are called out in the insulation schedule.  Contractor may 
select other manufacturers listed above if equal in quality and performance. 

B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type I; with maximum flame-spread 
and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing 
ASTM E 136 for combustion characteristics. 

C. Eave Ventilation Troughs:  Preformed, rigid fiberboard or plastic sheets designed and sized to 
fit between roof framing members and to provide cross ventilation between insulated attic 
spaces and vented eaves. 

D. Sustainability Requirements:  Provide glass-fiber blanket insulation as follows: 

1. Free of Formaldehyde:  Insulation manufactured with 100 percent acrylic binders and no 
formaldehyde. 

2. Low Emitting:  Insulation tested according to ASTM D 5116 and shown to emit less than 
0.05-ppm formaldehyde. 

2.3 MINERAL-WOOL BLANKET INSULATION 

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. Fibrex Insulations Inc. 
2. Owens Corning. 
3. Roxul Inc. 
4. Thermafiber. 

B. Unfaced, Mineral-Wool Blanket Insulation:  ASTM C 665, Type I (blankets without membrane 
facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 
and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics. 

2.4 LOOSE-FILL INSULATION 

A. Glass-Fiber Loose-Fill Insulation: ASTM C764, Type I for pneumatic application; with 
maximum flame-spread and smoke developed indexes of 5, per ASTM E 84. 

2.4 VAPOR RETARDERS 

A. Polyethylene Vapor Retarders:  ASTM D 4397, 6 mils thick, with maximum permeance rating 
of 0.13 perm. 

B. Reinforced-Polyethylene Vapor Retarder (Under Slab on Grade):  Two outer layers of 
polyethylene film laminated to an inner reinforcing layer consisting of either nylon cord or 
polyester scrim and weighing not less than 25 lb/1000 sq. ft. (12 kg/100 sq.m), with maximum 
permeance rating of 0.0507 perm (2.9 ng/Pa s x sq. m). 
1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 
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a. Raven Indusgtries Inc.; DURA-SKRIM 6WW. 
b. Reef Industries, INC.; Griffolyn T-65. 

C. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor-retarder 
manufacturer for sealing joints and penetrations in vapor retarder. 

D. Vapor-Retarder Fasteners:  Pancake-head, self-tapping steel drill screws; with fender washers. 

E. Single-Component Nonsag Urethane Sealant:  ASTM C 920, Type I, Grade NS, Class 25, 
Use NT related to exposure, and Use O related to vapor-barrier-related substrates. 

F. Adhesive for Vapor Retarders:  Product recommended by vapor-retarder manufacturer and has 
demonstrated capability to bond vapor retarders securely to substrates indicated. 

2.5 INSULATION FASTENERS 

A. Adhesively Attached, Spindle-Type Anchors:  Plate welded to projecting spindle; capable of 
holding insulation of specified thickness securely in position indicated with self-locking washer 
in place. 

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. AGM Industries, Inc.; Series T TACTOO Insul-Hangers. 
b. Gemco; Spindle Type. 

2. Plate:  Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square. 
3. Spindle:  Copper-coated, low-carbon steel; fully annealed; 0.105 inch in diameter; length 

to suit depth of insulation indicated. 

B. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- thick galvanized-
steel sheet, with beveled edge for increased stiffness, sized as required to hold insulation 
securely in place, but not less than 1-1/2 inches square or in diameter. 

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. AGM Industries, Inc.; RC150. 
b. Gemco; R-150. 

2. Protect ends with capped self-locking washers incorporating a spring steel insert to 
ensure permanent retention of cap in the following locations: 
a. Ceiling plenums. 
b. Where indicated. 

C. Anchor Adhesive:  Product with demonstrated capability to bond insulation anchors securely to 
substrates indicated without damaging insulation, fasteners, and substrates. 
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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. AGM Industries, Inc.; TACTOO Adhesive. 
b. Gemco; Tuff Bond Hanger Adhesive. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean substrates of substances that are harmful to insulation or vapor retarders, including 
removing projections capable of puncturing vapor retarders, or that interfere with insulation 
attachment. 

3.2 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications indicated. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, 
rain, or snow at any time. 

C. Extend insulation to envelop entire area to be insulated.  Cut and fit tightly around obstructions 
and fill voids with insulation.  Remove projections that interfere with placement. 

D. Provide sizes to fit applications indicated and selected from manufacturer's standard 
thicknesses, widths, and lengths.  Apply single layer of insulation units to produce thickness 
indicated unless multiple layers are otherwise shown or required to make up total thickness. 

3.3 INSTALLATION OF BELOW-GRADE INSULATION 

A. On vertical footing and foundation wall surfaces, set insulation units using manufacturer's 
recommended adhesive according to manufacturer's written instructions. 

1. If not otherwise indicated, extend insulation a minimum of 24 inches below exterior 
grade line. See construction documents. 

B. On horizontal surfaces under slabs, loosely lay insulation units according to manufacturer's 
written instructions.  Stagger end joints and tightly abut insulation units. 

1. If not otherwise indicated, extend insulation a minimum of  36 inches in from exterior 
walls.  See construction documents. 
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3.4 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION 

A. Apply insulation units to substrates by method indicated, complying with manufacturer's written 
instructions.  If no specific method is indicated, bond units to substrate with adhesive or use 
mechanical anchorage to provide permanent placement and support of units. 

B. Foam-Plastic Board Insulation:  Seal joints between units by applying adhesive, mastic, or 
sealant to edges of each unit to form a tight seal as units are shoved into place.  Fill voids in 
completed installation with adhesive, mastic, or sealant as recommended by insulation 
manufacturer. 

C. Glass-Fiber or Mineral-Wool Blanket Insulation:  Install in cavities formed by framing 
members according to the following requirements: 

1. Use insulation widths and lengths that fill the cavities formed by framing members.  If 
more than one length is required to fill the cavities, provide lengths that will produce a 
snug fit between ends. 

2. Place insulation in cavities formed by framing members to produce a friction fit between 
edges of insulation and adjoining framing members. 

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or 
protected from contact with insulation. 

4. Install eave ventilation troughs between roof framing members in insulated attic spaces at 
vented eaves. 

5. For wood-framed construction, install blankets according to ASTM C 1320 and as 
follows: 

a. With faced blankets having stapling flanges, secure insulation by inset, stapling 
flanges to sides of framing members. 

b. With faced blankets having stapling flanges, lap blanket flange over flange of 
adjacent blanket to maintain continuity of vapor retarder once finish material is 
installed over it. 

D. Miscellaneous Voids:  Install insulation in miscellaneous voids and cavity spaces where 
required to prevent gaps in insulation using the following materials: 

1. Loose-Fill Insulation:  Compact to approximately 40 percent of normal maximum 
volume equaling a density of approximately 2.5 lb/cu. ft. 

3.5 INSTALLATION OF INSULATION IN CEILINGS FOR SOUND ATTENUATION 

A. Where glass-fiber blankets are indicated for sound attenuation above ceilings, install blanket 
insulation over entire ceiling area in thicknesses indicated.  Extend insulation 48 inches up 
either side of partitions. 

3.6 INSTALLATION OF INSULATION FOR CONCRETE SUBSTRATES 

A. Install board insulation on concrete substrates by adhesively attached, spindle-type insulation 
anchors as follows: 



UTNG – FILLMORE ARMORY REMODEL 
 

 
THERMAL INSULATION 072100 - 7

1. Fasten insulation anchors to concrete substrates with insulation anchor adhesive 
according to anchor manufacturer's written instructions.  Space anchors according to 
insulation manufacturer's written instructions for insulation type, thickness, and 
application indicated. 

2. Apply insulation standoffs to each spindle to create cavity width indicated between 
concrete substrate and insulation. 

3. After adhesive has dried, install board insulation by pressing insulation into position over 
spindles and securing it tightly in place with insulation-retaining washers, taking care not 
to compress insulation below indicated thickness. 

4. Where insulation will not be covered by other building materials, apply capped washers 
to tips of spindles. 

3.7 INSTALLATION OF VAPOR RETARDERS 

A. Place vapor retarders on side of construction indicated on Drawings.  Extend vapor retarders to 
extremities of areas to protect from vapor transmission.  Secure vapor retarders in place with 
adhesives or other anchorage system as indicated.  Extend vapor retarders to cover 
miscellaneous voids in insulated substrates, including those filled with loose-fiber insulation. 

B. Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs. 

1. Fasten vapor retarders to wood framing at top, end, and bottom edges; at perimeter of 
wall openings; and at lap joints.  Space fasteners 16 inches o.c. 

2. Before installing vapor retarders, apply urethane sealant to flanges of metal framing 
including runner tracks, metal studs, and framing around door and window openings.  
Seal overlapping joints in vapor retarders with vapor-retarder tape according to vapor-
retarder manufacturer's written instructions.  Seal butt joints with vapor-retarder tape.  
Locate all joints over framing members or other solid substrates. 

3. Firmly attach vapor retarders to metal framing and solid substrates with vapor-retarder 
fasteners as recommended by vapor-retarder manufacturer. 

C. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor 
retarders with vapor-retarder tape to create an airtight seal between penetrating objects and 
vapor retarders. 

D. Repair tears or punctures in vapor retarders immediately before concealment by other work.  
Cover with vapor-retarder tape or another layer of vapor retarders. 

3.8 PROTECTION 

A. Protect installed insulation and vapor retarders from damage due to harmful weather exposures, 
physical abuse, and other causes.  Provide temporary coverings or enclosures where insulation 
is subject to abuse and cannot be concealed and protected by permanent construction 
immediately after installation. 
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PART 4 - INSULATION SCHEDULE 

 

LOCATION  TYPE  THICKNESS  "R" VALUE  REMARKS 

SLAB ON GRADE  RIGID  2”  R‐8 MIN.  2’ ALL PERIMETER 

PERIMETER 
FOUNDATION 

RIGID  2”  R‐8  EXTERIOR, BURIED 

WALL INSULATION 
EXTERIOR FRAMED WALLS 

UNFACED 
BATTS 

6 1/4" 
R‐21 FRICTION 

FIT 

CERTAINTEED CERTA PRO ACOUSTI THERM 
UNFACED FRICTION BATTS.  CAVITY AS PER 
MANUFACTURER’S RECOMMENDATIONS 

JOIST SPACE OVER OPEN 
EXPOSED SPACE 

UNFACED 
BATTS 

VERIFY  R‐50 
CERTAINTEED CERTA PRO ACOUSTA 
THERM UNFACED FRICTION BATTS 

ROOF, AT TRUSSES 
BLOW‐IN‐
BLANKET 

9‐1/4”  R‐ 39 
CERTAINTEED OPTIMA LOOSE FILL FIBER 
GLASS BLOW‐IN‐BLANKET SYSTEM (CT‐5 
AND CT‐8) 

ROOF 
SPRAY 

INSULATION 
6”  R‐ 38 

SUPERIOR SPRAY INSULATION: 5” – R6.9 
FOAM + 1” URE‐K (R‐4) THERMAL BARRIER 

INTERIOR WALLS OF UNIT 
SPACES AND INTERIOR WALLS 
OF PUBLIC SPACE AREA 

SOUND 
BATTS 

2‐1/2” – 
3‐1/2” 

R‐8 
R11 

OWENS CORNING: UNFACED FRICTION FIT 
PARTITION BATTS 

MECHANICAL TYPE ROOMS 
WALLS AND (CEILINGS WHERE 
APPLICABLE) 

SOUND 
BATTS 

3 ½” – 6 ¼” PER 
WALL CAVITY 

R‐11 
R19 

OWENS CORNING UNFACED SONO BATTS 
FRICTION FIT. 

BATHROOMS  

SOUND 
BATTS/ 

INSULATION 
BATTS 

MATCH PER WALL 
CAVITY – 6 ¼”  OR 

3 ½” 

MATCH PER 
WALL CAVITY 
R‐11/ R‐19 

SOUND / THERMAL BATTS 

INTERIOR FLOORS/ CEILING –  
SOUND RATING REQ’D SEE 
SHEET A8.3. 

SOUND 
BATTS 

3 ½”  R‐11 
OWENS CORNING UNFACED SONO BATT, 
PROVIDE ARCHED WIRE SUSPENSION AS 
NECESSARY FOR COMPETE INSTALLATION.  

DUCTWORK PLUMBING LINES 
DBL. FACED 
½” VINYL 
FACED 

1”    SEE MECHANICAL AND PLUMBING 

END OF SECTION 072100 
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SECTION 075113 - BUILT-UP ASPHALT ROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes built-up asphalt roofing. 

1.2 DEFINITION 

A. Hot Roofing Asphalt:  Roofing asphalt heated to its equiviscous temperature, the temperature at 
which its viscosity is 125 centipoise for mop-applied roofing asphalt and 75 centipoise for 
mechanical spreader-applied roofing asphalt, within a range of plus or minus 25 deg F 
(14 deg C), measured at the mop cart or mechanical spreader immediately before application. 

1.3 PERFORMANCE REQUIREMENTS 

A. Roofing System Design:  Provide built-up roofing system that is identical to systems that have 
been successfully tested by a qualified testing and inspecting agency to resist uplift pressure 
calculated according to ASCE/SEI 7. 

1. Corner Uplift Pressure:  <Insert lbf/sq. ft. (kPa/sq. m)>. 
2. Perimeter Uplift Pressure:  <Insert lbf/sq. ft. (kPa/sq. m)>. 
3. Field-of-Roof Uplift Pressure:  <Insert lbf/sq. ft. (kPa/sq. m)>. 

B. Energy Performance:  Provide roofing system with initial Solar Reflectance Index not less than 
78 when calculated according to ASTM E 1980 based on testing identical products by a 
qualified testing agency. 

C. Energy Performance:  Provide roofing system that is listed on the DOE's ENERGY STAR 
"Roof Products Qualified Product List" for low-slope roof products. 

D. Energy Performance:  Provide roofing system with initial solar reflectance not less than 0.70 
and emissivity not less than 0.75 when tested according to CRRC-1. 

1.4 SUBMITTALS 

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

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

C. Samples for Verification:  For [cap sheet] [and] [flashing sheet], of color specified. 

D. Research/evaluation reports. 

E. Maintenance data. 
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F. Sample warranties. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by built-up 
roofing manufacturer to install manufacturer's product and that is eligible to receive 
manufacturer's special warranty. 

B. Source Limitations:  Obtain components for built-up roofing from same manufacturer as 
built-up roofing or approved by built-up roofing manufacturer. 

C. Exterior Fire-Test Exposure:  ASTM E 108, Class A; for application and roof slopes indicated, 
as determined by testing identical built-up roofing materials by a qualified testing agency. 

D. Preinstallation Roofing Conference:  Conduct conference at Project site. 

1.6 WARRANTY 

A. Special Warranty:  Manufacturer's standard or customized form, without monetary limitation, in 
which manufacturer agrees to repair or replace components of built-up roofing that fail in 
materials or workmanship within specified warranty period. 

1. Warranty Period:  [10] [15] <Insert number> years from date of Substantial 
Completion. 

PART 2 - PRODUCTS 

2.1 BUILT-UP ROOFING MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, [provide products by one of the 
following] [available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following]: 

B. Basis of Design Product:   

1. Barrett Company. 
2. CertainTeed Corp. 
3. Ecology Commercial and Industrial Roofing Systems. 
4. Fields Company, LLC. 
5. Firestone Building Products. 
6. GAF Materials Corporation. 
7. Hickman, W. P. Systems, Inc. 
8. Johns Manville. 
9. Malarkey Roofing Company. 
10. TAMKO Building Products, Inc. 
11. Tremco, Incorporated. 
12. U.S. Intec, Inc.; Division of BMCA. 
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2.2 BASE-SHEET MATERIALS 

A. Sheathing Paper:  Red-rosin type, minimum 3 lb/100 sq. ft. (0.16 kg/sq. m). 

B. Base Sheet:  [ASTM D 4601, Type II, ]SBS-modified, asphalt-impregnated and -coated sheet, 
with glass-fiber-reinforcing mat, dusted with fine mineral surfacing on both sides. 

1. Weight:  [25 lb/100 sq. ft. (1.2 kg/sq. m)] [40 lb/100 sq. ft. (1.95 kg/sq. m)] [50 lb/100 
sq. ft. (2.4 kg/sq. m)] [60 lb/100 sq. ft. (3.0 kg/sq. m)] [75 lb/100 sq. ft. (3.7 kg/sq. m)], 
minimum. 

C. Base Sheet:  ASTM D 4601, Type  [I] [II], nonperforated, asphalt-impregnated and -coated, 
glass-fiber sheet, dusted with fine mineral surfacing on both sides. 

D. Base Sheet:  ASTM D 4897, Type II, venting, nonperforated, heavyweight, asphalt-impregnated 
and -coated, glass-fiber base sheet with coarse granular surfacing or embossed venting channels 
on bottom surface. 

E. Base Sheet:  ASTM D 2626, asphalt-saturated and -coated organic felt, dusted with fine mineral 
surfacing on both sides. 

2.3 ROOFING MEMBRANE PLIES 

A. Ply Sheet:  ASTM D 2178, Type  [IV] [VI], asphalt-impregnated, glass-fiber felt. 

B. Cap Sheet:  ASTM D 3909, asphalt-impregnated and -coated, glass-fiber cap sheet, with white 
coarse mineral-granule top surfacing and fine mineral surfacing on bottom surface. 

2.4 BASE FLASHING SHEET MATERIALS 

A. Backer Sheet:  ASTM D 2178, Type  [IV] [VI], asphalt-impregnated, glass-fiber felt. 

B. Backer Sheet:  ASTM D 4601, Type  [I] [II], asphalt-impregnated and -coated, glass-fiber 
sheet, dusted with fine mineral surfacing on both sides. 

C. Backer Sheet:  ASTM D 2626, asphalt-saturated and -coated organic felt, dusted with fine 
mineral surfacing on both sides. 

D. Granule-Surfaced Flashing Sheet:  [ASTM D 6164, Grade G, Type I or II, polyester-
reinforced] [ASTM D 6163, Grade G, Type I or II, glass-fiber-reinforced] [ASTM D 6162, 
Grade G, Type I or II, composite polyester-reinforced and glass-fiber-reinforced], SBS-
modified asphalt sheet; granular surfaced; suitable for application method specified, and as 
follows: 

1. Granule Color:  [White] [Gray] [Tan] <Insert color>. 

E. Granule-Surfaced Flashing Sheet:  [ASTM D 6222, Grade G, Type I or II, polyester-
reinforced] [ASTM D 6223, Grade G, Type I or II, composite polyester-reinforced and 
glass-fiber-reinforced], APP-modified asphalt sheet; granular surfaced; suitable for application 
method specified, and as follows: 
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1. Granule Color:  [White] [Gray] [Tan] <Insert color>. 

2.5 ASPHALT MATERIALS 

A. Asphalt Primer:  ASTM D 41. 

B. Roofing Asphalt:  ASTM D 312, Type  [III] [IV] [III or IV as recommended by built-up 
roofing manufacturer for application] <Insert type>. 

2.6 AUXILIARY BUILT-UP ROOFING MATERIALS 

A. General:  Auxiliary materials recommended by roofing manufacturer for intended use and 
compatible with built-up roofing. 

1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having 
jurisdiction. 

2. Adhesives and sealants that are not on the exterior side of weather barrier shall comply 
with the following limits for VOC content when calculated according to 40 CFR 59, 
Subpart D (EPA Method 24): 

a. Plastic Foam Adhesives:  50 g/L. 
b. Gypsum Board and Panel Adhesives:  50 g/L. 
c. Multipurpose Construction Adhesives:  70 g/L. 
d. Fiberglass Adhesives:  80 g/L. 
e. Contact Adhesives:  80 g/L. 
f. Other Adhesives:  250 g/L. 
g. Nonmembrane Roof Sealants:  300 g/L. 
h. Sealant Primers for Nonporous Substrates:  250 g/L. 
i. Sealant Primers for Porous Substrates:  775 g/L. 

B. Cold-Applied Adhesive:  Roofing manufacturer's standard asphalt-based, one- or two-part, 
asbestos-free, cold-applied adhesive specially formulated for compatibility and use with built-
up base flashings. 

C. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required by roofing 
manufacturer for application. 

D. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening built-up roofing 
components to substrate, tested by manufacturer for required pullout strength, and acceptable to 
roofing manufacturer. 

E. Aggregate Surfacing:  ASTM D 1863, No. 6 or No. 67, clean, dry, opaque, [water-worn gravel 
or crushed stone, free of sharp edges] [crushed slag, free of sharp edges]. 

2.7 SUBSTRATE BOARDS 

A. Substrate Board:  ASTM C 1396/C 1396M, Type X gypsum board, 5/8 inch (16 mm) thick. 

BUILT-UP ASPHALT ROOFING 075113 - 4



UTNG – FILLMORE ARMORY REMODEL 
 

B. Substrate Board:  ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, [1/4 
inch (6 mm)] [1/2 inch (13 mm)] [Type X, 5/8 inch (16 mm)] thick[, factory primed]. 

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

a. Georgia-Pacific Corporation; [Dens Deck] [Dens Deck Prime] [Dens Deck 
DuraGuard]. 

b. <Insert manufacturer's name; product name or designation>. 

C. Substrate Board:  ASTM C 1278/C 1278M, cellulosic-fiber-reinforced, water-resistant gypsum 
substrate, [1/4 inch (6 mm)] [3/8 inch (10 mm)] [1/2 inch (13 mm)] [5/8 inch (16 mm)] thick. 

D. Substrate Board:  ASTM C 728, perlite board, [3/4 inch (19 mm)] [1 inch (25 mm)] thick, seal 
coated. 

E. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening substrate board to roof 
deck. 

2.8 ROOF INSULATION 

A. Perlite Board Insulation:  ASTM C 728, rigid, mineral-aggregate thermal insulation board 
composed of expanded perlite, cellulosic fibers, binders, and waterproofing agents with top 
surface seal coated. 

B. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of [1/4 inch 
per 12 inches (1:48)] <Insert slope> unless otherwise indicated. 

C. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where 
indicated for sloping to drain.  Fabricate to slopes indicated. 

2.9 INSULATION ACCESSORIES 

A. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-
resistance provisions in FM Approvals 4470, designed for fastening roof insulation to substrate 
and acceptable to roofing manufacturer. 

B. Cold-Applied Insulation Adhesive:  Insulation manufacturer's recommended asbestos-free, 
cold-applied adhesive formulated to attach roof insulation to substrate or to another insulation 
layer. 

C. Insulation Cant Strips:  ASTM C 728, perlite insulation board. 

D. Insulation Cant Strips:  ASTM C 208, Type II, Grade 1, cellulosic-fiber insulation board. 

E. Cover Board:  ASTM C 208, Type II, Grade 2, cellulosic-fiber insulation board, 1/2 inch (13 
mm) thick. 

BUILT-UP ASPHALT ROOFING 075113 - 5



UTNG – FILLMORE ARMORY REMODEL 
 

F. Cover Board:  DOC PS 2, Exposure 1, OSB, 7/16 inch (11 mm) thick. 

G. Cover Board:  ASTM C 1278/C 1278M, cellulosic-fiber-reinforced, water-resistant gypsum 
substrate, [1/4 inch (6 mm)] [3/8 inch (10 mm)] [1/2 inch (13 mm)] [5/8 inch (16 mm)] thick. 

2.10 WALKWAYS 

A. Walkway Pads:  [Mineral-granule-surfaced, reinforced asphaltic composition] [Polymer-
modified, reconstituted solid-rubber, surface-textured], slip-resisting pads, manufactured as 
a traffic pad for foot traffic and acceptable to roofing manufacturer, [3/8 inch (10 mm)] [1/2 
inch (13 mm)] [3/4 inch (19 mm)] thick, minimum. 

1. Pad Size:  <Insert size.> 

B. Walkway Cap Sheet Strips:  [ASTM D 6164, Grade G, Type I or II, polyester-reinforced] 
[ASTM D 6163, Grade G, Type I or II, glass-fiber-reinforced] [ASTM D 6162, Grade G, 
Type I or II, composite polyester-reinforced and glass-fiber-reinforced], SBS-modified 
asphalt sheet; granular surfaced; suitable for application method specified, and as follows: 

1. Granule Color:  [White] [Gray] [Tan] <Insert color>. 

PART 3 - EXECUTION 

3.1 SUBSTRATE BOARD INSTALLATION 

A. Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes 
with end joints staggered between rows.  Tightly butt substrate boards together. 

1. Fasten substrate board to top flanges of steel deck to resist uplift pressure at corners, 
perimeter, and field of roof according to built-up roofing manufacturer's written 
instructions. 

3.2 INSULATION INSTALLATION 

A. Comply with built-up roofing manufacturer's written instructions for installing roof insulation. 

B. Nailer Strips:  Mechanically fasten 4-inch nominal- (89-mm actual-) width wood nailer strips of 
same thickness as insulation perpendicular to sloped roof deck at the following spacing: 

1. [16 feet (4.88 m)] <Insert spacing> apart for roof slopes greater than 1 inch per 12 
inches (1:12) but less than 3 inches per 12 inches (3:12). 

2. [48 inches (1220 mm)] <Insert spacing> apart for roof slopes greater 3 inches per 12 
inches (3:12). 

C. Insulation Cant Strips:  Install and secure preformed 45-degree insulation cant strips at junctures 
of built-up roofing with vertical surfaces or angle changes greater than 45 degrees. 

D. Install tapered insulation under area of roofing to conform to slopes indicated. 
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E. Install insulation under area of roofing to achieve required thickness.  Where overall insulation 
thickness is 2.7 inches (68 mm) or greater, install two or more layers with joints of each 
succeeding layer staggered from joints of previous layer a minimum of 6 inches (150 mm) in 
each direction. 

1. Where installing composite and noncomposite board insulation in two or more layers, 
install noncomposite board insulation for bottom layer and intermediate layers, if 
applicable, and install composite board insulation for top layer. 

F. Install tapered edge strips at perimeter edges of roof that do not terminate at vertical surfaces. 

G. Adhered Insulation:  Install each layer of insulation and adhere to substrate as follows: 

1. Prime surface of concrete deck with asphalt primer at rate of 3/4 gal./100 sq. ft. 
(0.3 L/sq. m) and allow primer to dry. 

2. Set each layer of insulation in a solid mopping of hot roofing asphalt. 
3. Set each layer of insulation in cold-applied insulation adhesive, firmly pressing and 

maintaining insulation in place. 

H. Mechanically Fastened Insulation:  Install each layer of insulation and secure to deck using 
mechanical fasteners specifically designed and sized for fastening specified board-type roof 
insulation to deck type. 

1. Fasten insulation to resist uplift pressure at corners, perimeter, and field of roof. 

I. Mechanically Fastened and Adhered Insulation:  Install first layer of insulation to deck using 
mechanical fasteners specifically designed and sized for fastening specified board-type roof 
insulation to deck type. 

1. Fasten first layer of insulation to resist uplift pressure at corners, perimeter, and field of 
roof. 

2. Set each subsequent layer of insulation in a solid mopping of hot roofing asphalt. 
3. Set each subsequent layer of insulation in cold-applied insulation adhesive, firmly 

pressing and maintaining insulation in place. 

J. Install cover boards over insulation with long joints in continuous straight lines with end joints 
staggered between rows.  Offset joints of insulation below a minimum of 6 inches (150 mm) in 
each direction.  Loosely butt cover boards together and fasten to roof deck. 

1. Fasten cover boards to resist uplift pressure at corners, perimeter, and field of roof. 
2. Apply hot roofing asphalt to underside and immediately bond cover board to substrate. 

3.3 BUILT-UP ROOFING INSTALLATION 

A. Install roofing membrane according to roofing manufacturer's written instructions and 
applicable recommendations of ARMA/NRCA's "Quality Control Guidelines for the 
Application of Built-up Roofing." 

B. Where roof slope exceeds [1/2 inch per 12 inches (1:24)] [3/4 inch per 12 inches (1:18)] 
<Insert slope>, install built-up roofing sheets parallel with slope. 
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C. Coordinate installation of roofing so insulation and other components of built-up roofing not 
permanently exposed are not subjected to precipitation or left uncovered at the end of the 
workday or when rain is forecast. 

D. Substrate-Joint Penetrations:  Prevent roofing asphalt and adhesives from penetrating substrate 
joints, entering building, or damaging built-up roofing components or adjacent building 
construction. 

E. Loosely lay one course of sheathing paper, lapping edges and ends a minimum of 2 inches (50 
mm) and 6 inches (150 mm), respectively. 

F. Install lapped base sheet course, extending sheet over and terminating beyond cants.  Attach 
base sheet as follows: 

1. Mechanically fasten to substrate. 
2. Spot- or strip-mop to substrate with hot roofing asphalt. 
3. Adhere to substrate in a solid mopping of hot roofing asphalt. 

G. Install [two] [three] [four] ply sheets starting at low point of roofing.  Align ply sheets without 
stretching.  Shingle side laps of ply sheets uniformly to achieve required number of plies 
throughout thickness of roofing membrane.  Shingle in direction to shed water.  Extend ply 
sheets over and terminate beyond cants. 

1. Embed each ply sheet in a solid mopping of hot roofing asphalt applied at rate required 
by roofing manufacturer, to form a uniform membrane without ply sheets touching. 

H. Cap Sheet:  Install lapped granulated cap sheet starting at low point of roofing.  Offset laps from 
laps of preceding ply sheets and align cap sheet without stretching.  Lap in direction to shed 
water.  Extend cap sheet over and terminate beyond cants. 

1. Embed cap sheet in a solid mopping of hot roofing asphalt applied at rate required by 
built-up roofing manufacturer. 

I. Aggregate Surfacing:  Promptly after installing roofing membrane, base flashing, and stripping, 
flood-coat roof surface with 60 lb/100 sq. ft. (3.0 kg/sq. m) of hot roofing asphalt.  While flood 
coat is hot and fluid, cast the following average weight of aggregate in a uniform course: 

1. Aggregate Weight:  [400 lb/100 sq. ft. (20 kg/sq. m)] [300 lb/100 sq. ft. (15 kg/sq. m)]. 
2. If aggregate surfacing is delayed, promptly apply glaze coat of hot roofing asphalt at a 

rate of 10 lb/100 sq. ft. (0.5 kg/sq. m). 

3.4 FLASHING AND STRIPPING INSTALLATION 

A. Install base flashing over cant strips and other sloping and vertical surfaces, at roof edges, and at 
penetrations through roof, and secure to substrates according to built-up roofing manufacturer's 
written instructions. 

B. Extend base flashing up walls or parapets a minimum of 8 inches (200 mm) above built-up 
roofing and 4 inches (100 mm) onto field of built-up roofing. 
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C. Mechanically fasten top of base flashing securely at terminations and perimeter of roofing. 

D. Install stripping, according to roofing manufacturer's written instructions, where metal flanges 
and edgings are set on built-up roofing. 

E. Roof Drains:  Set [30-by-30-inch (760-by-760-mm)] <Insert size> metal flashing in bed of 
asphalt roofing cement on completed built-up roofing.  Cover metal flashing with built-up 
roofing cap-sheet stripping and extend a minimum of [4 inches (100 mm)] [6 inches (150 
mm)] beyond edge of metal flashing onto field of built-up roofing.  Clamp built-up roofing, 
metal flashing, and stripping into roof-drain clamping ring. 

3.5 WALKWAY INSTALLATION 

A. Walkway Pads:  Install walkway pads using units of size indicated or, if not indicated, of 
manufacturer's standard size, according to walkway pad manufacturer's written instructions. 

1. Set walkway pads in additional pour coat of hot roofing asphalt after sweeping away 
loose aggregate surfacing. 

B. Walkway Cap Sheet Strips:  Install walkway cap sheet strips, approximately 36 inches (900 
mm) wide and in lengths not exceeding 10 feet (3 m), leaving a space of 6 inches (150 mm) 
between strips, over built-up roofing.  Adhere in hot roofing asphalt. 

END OF SECTION 075113 
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SECTION 077100 - ROOF SPECIALTIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Copings. 
2. Roof-edge flashings. 
3. Roof-edge drainage systems. 
4. Reglets and counterflashings. 

1.2 PERFORMANCE REQUIREMENTS 

A. SPRI Wind Design Standard:  Manufacture and install  copings  and roof-edge flashings  tested 
according to SPRI ES-1 and capable of resisting the following design pressures: 

1. Design Pressure:  As indicated on Drawings 

1.3 SUBMITTALS 

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

B. Shop Drawings:  For roof specialties.  Include plans, elevations, expansion-joint locations, 
keyed details, and attachments to other work.  Distinguish between plant- and field-assembled 
work. 

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

D. Product test reports. 

E. Maintenance data. 

F. Warranty:  Sample of special warranty. 

1.4 QUALITY ASSURANCE 

A. Preinstallation Conference:  Conduct conference at Project site during regular construction 
meetings.   
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1.5 WARRANTY 

A. Special Warranty on Painted Finishes:  Manufacturer's standard form in which manufacturer 
agrees to repair finish or replace roof specialties that show evidence of deterioration of factory-
applied finishes within 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 EXPOSED METALS 

A. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for 
finish required, with temper to suit forming operations and performance required. 

1. Surface:  Smooth, flat finish. 
2. Mill Finish:  As manufactured. 
3. Exposed Coil-Coated Finishes:  Prepare, pretreat, and apply coating to exposed metal 

surfaces to comply with coating and resin manufacturers' written instructions. 

a. Two-Coat Fluoropolymer:  AAMA 620.  System consisting of primer and 
fluoropolymer color topcoat containing not less than 70 percent PVDF resin by 
weight. 

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

5. Color Anodic Finish, Coil Coated:  AAMA 611, AA-M12C22A42/A44, Class I, 0.018 
mm or thicker. 

B. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 (Z275) coating 
designation. 

1. Surface:  Smooth, flatfinish. 
2. Exposed Coil-Coated Finishes:  Prepainted by the coil-coating process to comply with 

ASTM A 755/A 755M.  Prepare, pretreat, and apply coating to exposed metal surfaces to 
comply with coating and resin manufacturers' written instructions. 

a. Two-Coat Fluoropolymer:  AAMA 621.  System consisting of primer and 
fluoropolymer color topcoat containing not less than 70 percent PVDF resin by 
weight. 

2.2 CONCEALED METALS 

A. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy and temper recommended by 
manufacturer for type of use and structural performance indicated, mill finished. 

B. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), alloy and temper recommended by 
manufacturer for type of use and structural performance indicated, mill finished. 
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C. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 (Z275) coating 
designation. 

2.3 UNDERLAYMENT MATERIALS 

A. Felt:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, nonperforated. 

B. Self-Adhering, High-Temperature Sheet:  Minimum 30 to 40 mils (0.76 to 1.0 mm) thick, 
consisting of slip-resisting polyethylene-film top surface laminated to layer of butyl or SBS-
modified asphalt adhesive, with release-paper backing; cold applied.  Provide primer when 
recommended by underlayment manufacturer. 

1. Thermal Stability:  ASTM D 1970; stable after testing at 240 deg F (116 deg C). 
2. Low-Temperature Flexibility:  ASTM D 1970; passes after testing at minus 20 deg F (29 

deg C). 

C. Slip Sheet:  Building paper, 3-lb/100 sq. ft. (0.16-kg/sq. m) minimum, rosin sized. 

2.4 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, protective coatings, sealants, and other 
miscellaneous items required by manufacturer for a complete installation. 

B. Fasteners:  Manufacturer's recommended fasteners, suitable for application and designed to 
meet performance requirements.  Furnish the following unless otherwise indicated: 

1. Exposed Penetrating Fasteners:  Gasketed screws with hex washer heads matching color 
of sheet metal. 
. 

2. Fasteners for Aluminum:  Aluminum. 

C. Elastomeric Sealant:  ASTM C 920, elastomeric polymer sealant of type, grade, class, and use 
classifications required by roofing-specialty manufacturer for each application. 

D. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited 
movement. 

E. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

F. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for application. 

2.5 COPINGS 

A. Copings:  Manufactured coping system consisting of formed-metal coping cap in section 
lengths not exceeding [12 feet (3.6 m)] < concealed anchorage; corner units, end cap units, and 
concealed splice plates with same finish as coping caps. 
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide product 
indicated on Drawings >  

3. Architectural Products Company. 
a. ATAS International, Inc. 
b. Castle Metal Products. 
c. Cheney Flashing Company. 
d. Hickman Company, W. P. 
e. Johns Manville. 
f. Merchant & Evans, Inc. 
g. Metal-Era, Inc. 
h. Metal-Fab Manufacturing, LLC. 
i. MM Systems Corporation. 
j. National Sheet Metal Systems, Inc. 
k. Perimeter Systems; a division of Southern Aluminum Finishing Company, Inc. 
l. Petersen Aluminum Corporation. 

4. Coping-Cap Material:  Formed aluminum, thickness as required to meet performance 
requirements. 

a. Finish:  [Three-coat fluoropolymer]  
b. Color:  As selected by Architect from manufacturer's full range. 

5. Corners:  Factory mitered and mechanically clinched and sealed watertight. 
6. Coping-Cap Attachment Method:  [Snap-on] [ 

. 
7. Snap-on-Coping Anchor Plates:  Concealed, galvanized-steel sheet, 12 inches (300 mm) 

wide, with integral cleats. 
8. Face Leg Cleats:  Concealed, continuous [galvanized-steel sheet] [stainless steel]. 

2.6 ROOF-EDGE FLASHINGS 

A. Canted Roof-Edge [Fascia] [and] [Gravel Stop]  

B. >:  Manufactured, two-piece, roof-edge fascia consisting of [snap-on]] metal fascia cover in 
section lengths not exceeding [12 feet (3.6 m)] < > and a continuous formed galvanized-steel 
sheet cant, 0.028 inch (0.71 mm) thick, minimum, with extended vertical leg terminating in a 
drip-edge cleat.  Provide matching corner units. 

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]: 

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

a. Architectural Products Company. 
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b. ATAS International, Inc. 
c. Castle Metal Products. 
d. Cheney Flashing Company. 
e. Hickman Company, W. P. 
f. Johns Manville. 
g. Merchant & Evans, Inc. 
h. Metal-Era, Inc. 
i. Metal-Fab Manufacturing, LLC. 
j. MM Systems Corporation. 
k. National Sheet Metal Systems, Inc. 
l. Petersen Aluminum Corporation. 
m. <Insert manufacturer's name>. 

3. Fascia Cover:  Fabricated from the following exposed metal: 

a. Formed Aluminum:  [Thickness as required to meet performance requirements 
b. Zinc-Coated Steel:  Nominal [thickness as required to meet performance 

requirements] < 

4. Corners:  Factory mitered and mechanically clinched and sealed watertight]. 
5. Splice Plates:  [Concealed], of same material, finish, and shape as fascia cover. 

C. Roof-Edge Fascia:  Manufactured, two-piece, roof-edge fascia consisting of snap-on metal 
fascia cover in section lengths not exceeding [12 feet (3.6 m)] <Insert dimension> and a 
continuous formed- or extruded-aluminum anchor bar with integral drip-edge cleat to engage 
fascia cover.  Provide matching corner units. 

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]: 

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

a. Hickman Company, W. P. 
b. Johns Manville. 
c. Metal-Era, Inc. 
d. Metal-Fab Manufacturing, LLC. 
e. National Sheet Metal Systems, Inc. 
f. Perimeter Systems; a division of Southern Aluminum Finishing Company, Inc. 

3. Fascia Cover:  Fabricated from the following exposed metal: 

a. Formed Aluminum:  Thickness as required to meet performance requirements] 
< 

b. Zinc-Coated Steel:  Nominal [thickness as required to meet performance 
requirements]  

4. Corners:  Factory mitered and mechanically clinched and sealed watertight]. 
5. Splice Plates:  [Concealed] of same material, finish, and shape as fascia cover. 
6. Fascia Accessories:  [Fascia extenders with continuous hold-down cleats] [Wall cap] 

[Soffit trim]  
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2.7 ROOF-EDGE DRAINAGE SYSTEMS 

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

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

1. Andreas Renner KG. 
2. Architectural Products Company. 
3. ATAS International, Inc. 
4. Berger Building Products, Inc. 
5. Castle Metal Products. 
6. Cheney Flashing Company. 
7. CopperCraft by FABRAL; a Euramax company. 
8. Hickman Company, W. P. 
9. Klauer Manufacturing Company. 
10. Merchant & Evans, Inc. 
11. Metal-Era, Inc. 
12. Metal-Fab Manufacturing, LLC. 
13. MM Systems Corporation. 
14. National Sheet Metal Systems, Inc. 
15. Perimeter Systems; a division of Southern Aluminum Finishing Company, Inc. 

2.8 REGLETS AND COUNTERFLASHINGS 

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

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

1. Castle Metal Products. 
2. Cheney Flashing Company. 
3. Fry Reglet Corporation. 
4. Heckmann Building Products Inc. 
5. Hickman Company, W. P. 
6. Keystone Flashing Company, Inc. 
7. Metal-Era, Inc. 
8. Metal-Fab Manufacturing, LLC. 
9. MM Systems Corporation. 
10. National Sheet Metal Systems, Inc. 
11. <Insert manufacturer's name>. 

C. Reglets:  Manufactured units formed to provide secure interlocking of separate reglet and 
counterflashing pieces, from the following exposed metal: 
1. Formed Aluminum:  [0.024 inch (0.61 mm)] [0.050 inch (1.27 mm)] <Insert 

thickness> thick. 
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2. Corners:  Factory mitered and mechanically clinched and sealed watertight. 
3. Surface-Mounted Type:  Provide reglets with slotted holes for fastening to substrate, with 

neoprene or other suitable weatherproofing washers, and with channel for sealant at top 
edge. 

4. Masonry Type, Embedded:  Provide reglets with offset top flange for embedment in 
masonry mortar joint. 

D. Counterflashings:  Manufactured units of heights to overlap top edges of base flashings by 4 
inches (100 mm) and in lengths not exceeding [12 feet (3.6 m)] designed to snap into [reglets] 
[or] [through-wall-flashing receiver] and compress against base flashings with joints lapped, 
from the following exposed metal: 
1. Formed Aluminum:  [0.024 inch (0.61 mm)] [0.032 inch (0.81 mm)] thick. 

E. Accessories: 

1. Flexible-Flashing Retainer:  Provide resilient plastic or rubber accessory to secure 
flexible flashing in reglet where clearance does not permit use of standard metal 
counterflashing or where reglet is provided separate from metal counterflashing. 

2. Counterflashing Wind-Restraint Clips:  Provide clips to be installed before 
counterflashing to prevent wind uplift of counterflashing lower edge. 

F. Aluminum Finish:  [Three-coat fluoropolymer] Delete subparagraph below for mill and clear 
anodic finishes. 

1. Color: [As selected by Architect from manufacturer's full range]  

G. Zinc-Coated Steel Finish:  [Three-coat fluoropolymer]  

1. Color As selected by Architect from manufacturer's full range 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. General:  Install roof specialties according to manufacturer's written instructions.  Anchor roof 
specialties securely in place, with provisions for thermal and structural movement.  Use 
fasteners, solder, protective coatings, separators, sealants, and other miscellaneous items as 
required to complete roof-specialty systems. 

1. Install roof specialties level, plumb, true to line and elevation; with limited oil-canning 
and without warping, jogs in alignment, buckling, or tool marks. 

2. Provide uniform, neat seams with minimum exposure of solder and sealant. 
3. Install roof specialties to fit substrates and to result in watertight performance.  Verify 

shapes and dimensions of surfaces to be covered before manufacture. 
4. Torch cutting of roof specialties is not permitted. 
5. Install underlayment with adhesive for temporary anchorage.  Apply in shingle fashion to 

shed water, with lapped joints of not less than 2 inches (50 mm).[ Roll laps of self-
adhering sheet underlayment with roller; cover within 14 days.] 
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B. Metal Protection:  Protect metals against galvanic action by separating dissimilar metals from 
contact with each other or with corrosive substrates by painting contact surfaces with 
bituminous coating or by other permanent separation as recommended by manufacturer. 

1. Coat concealed side of [uncoated aluminum] [and] [stainless-steel] roof specialties 
with bituminous coating where in contact with wood, ferrous metal, or cementitious 
construction. 

2. Underlayment:  Where installing metal flashing directly on cementitious or wood 
substrates, install a course of [felt underlayment and cover with a slip sheet] [self-
adhering, high-temperature sheet underlayment] [or] [polyethylene sheet]. 

C. Expansion Provisions:  Allow for thermal expansion of exposed roof specialties. 

1. Space movement joints at a maximum of [12 feet (3.6 m)] < with no joints within [18 
inches (450 mm)] of corners or intersections unless otherwise shown on Drawings. 

2. When ambient temperature at time of installation is between 40 and 70 deg F (4 and 21 
deg C), set joint members for 50 percent movement each way.  Adjust setting 
proportionately for installation at higher ambient temperatures. 

D. Fastener Sizes:  Use fasteners of sizes that will penetrate [wood blocking or sheathing not less 
than 1-1/4 inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws] 
[substrate not less than recommended by fastener manufacturer to achieve maximum 
pull-out resistance]  

E. Seal joints with sealant as required by roofing-specialty manufacturer. 

F. Seal joints as required for watertight construction.  Place sealant to be completely concealed in 
joint.  Do not install sealants at temperatures below 40 deg F (4 deg C). 

G. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pre-tin edges 
of sheets to be soldered to a width of 1-1/2 inches (38 mm) except reduce pre-tinning where 
pre-tinned surface would show in completed Work.  Tin edges of uncoated copper sheets using 
solder for copper.  Do not use torches for soldering.  Heat surfaces to receive solder and flow 
solder into joint.  Fill joint completely.  Completely remove flux and spatter from exposed 
surfaces. 

3.2 COPING INSTALLATION 

A. Install cleats, anchor plates, and other anchoring and attachment accessories and devices with 
concealed fasteners. 

B. Anchor copings to meet performance requirements. 

1. Interlock face and back leg drip edges of snap-on coping cap into cleated anchor plates 
anchored to substrate at [manufacturer's required spacing that meets performance 
requirements]  

2. Interlock face leg drip edge into continuous cleat anchored to substrate at 
[manufacturer's required spacing that meets performance requirements] Anchor 
back leg of coping with screw fasteners and elastomeric washers at [manufacturer's 
required spacing that meets performance requirements] < 
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3.3 ROOF-EDGE FLASHING INSTALLATION 

A. Install cleats, cants, and other anchoring and attachment accessories and devices with concealed 
fasteners. 

B. Anchor roof edgings with manufacturer's required devices, fasteners, and fastener spacing to 
meet performance requirements. 

3.4 REGLET AND COUNTERFLASHING INSTALLATION 

A. Embedded Reglets:  See [Division 03 Section "Cast-in-Place Concrete"] [and] [Division 04 
Section "Unit Masonry"] for installation of reglets. 

B. Surface-Mounted Reglets:  Install reglets to receive flashings where flashing without embedded 
reglets is indicated on Drawings.  Install at height so that inserted counterflashings overlap 4 
inches (100 mm) over top edge of base flashings. 

C. Counterflashings:  Insert counterflashings into reglets or other indicated receivers; ensure that 
counterflashings overlap 4 inches (100 mm) over top edge of base flashings.  Lap 
counterflashing joints a minimum of 4 inches (100 mm) and bed with sealant.  Fit 
counterflashings tightly to base flashings. 

3.5 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering. 

B. Clean and neutralize flux materials.  Clean off excess solder and sealants. 

C. Remove temporary protective coverings and strippable films as roof specialties are installed. 

END OF SECTION 077100 
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SECTION 078413 - PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Penetrations in fire-resistance-rated walls. 
2. Penetrations in horizontal assemblies. 
3. Penetrations in smoke barriers. 

1.2 SUBMITTALS 

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

B. Product Schedule:  For each penetration firestopping system.  Include location and design 
designation of qualified testing and inspecting agency. 

1. Where Project conditions require modification to a qualified testing and inspecting 
agency's illustration for a particular penetration firestopping condition, submit 
illustration, with modifications marked, approved by penetration firestopping 
manufacturer's fire-protection engineer as an engineering judgment or equivalent fire-
resistance-rated assembly. 

C. Installer Certificates:  From Installer indicating penetration firestopping has been installed in 
compliance with requirements and manufacturer's written recommendations. 

D. Product test reports. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  A firm that has been approved by FM Global according to 
FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to 
comply with its "Qualified Firestop Contractor Program Requirements." 

B. Fire-Test-Response Characteristics:  Penetration firestopping shall comply with the following 
requirements: 

1. Penetration firestopping tests are performed by a qualified testing agency acceptable to 
authorities having jurisdiction. 

2. Penetration firestopping is identical to those tested per testing standard referenced in 
"Penetration Firestopping" Article.  Provide rated systems bearing marking of qualified 
testing and inspection agency. 

C. Preinstallation Conference:  Conduct conference at Project site. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. A/D Fire Protection Systems Inc. 
2. Grace Construction Products. 
3. Hilti, Inc. 
4. Johns Manville. 
5. Nelson Firestop Products. 
6. NUCO Inc. 
7. Passive Fire Protection Partners. 
8. RectorSeal Corporation. 
9. Specified Technologies Inc. 
10. 3M Fire Protection Products. 
11. Tremco, Inc.; Tremco Fire Protection Systems Group. 
12. USG Corporation. 

2.2 PENETRATION FIRESTOPPING 

A. Provide penetration firestopping that is produced and installed to resist spread of fire according 
to requirements indicated, resist passage of smoke and other gases, and maintain original fire-
resistance rating of construction penetrated.  Penetration firestopping systems shall be 
compatible with one another, with the substrates forming openings, and with penetrating items 
if any. 

B. Penetrations in Fire-Resistance-Rated Walls:  Ratings determined per ASTM E 814 or UL 1479, 
based on testing at a positive pressure differential of 0.01-inch w. 

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

C. Penetrations in Horizontal Assemblies:  Ratings determined per ASTM E 814 or UL 1479, 
based on testing at a positive pressure differential of 0.01-inch wg. 

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

2. T-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions 
penetrated except for floor penetrations within the cavity of a wall. 

D. Penetrations in Smoke Barriers:  Provide penetration firestopping with ratings determined per 
UL 1479. 

1. L-Rating:  Not exceeding 5.0 cfm/sq. ft. of penetration opening at 0.30-inch wg at both 
ambient and elevated temperatures. 
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E. Exposed Penetration Firestopping:  Provide products with flame-spread and smoke-developed 
indexes of less than 25 and 450, respectively, as determined per ASTM E 84. 

F. VOC Content:  Provide penetration firestopping that complies with the following limits for 
VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24): 

1. Architectural Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

G. Accessories:  Provide components for each penetration firestopping system that are needed to 
install fill materials and to maintain ratings required.  Use only those components specified by 
penetration firestopping manufacturer and approved by qualified testing and inspecting agency 
for firestopping indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
opening configurations, penetrating items, substrates, and other conditions affecting 
performance of the Work. 

B. Install penetration firestopping to comply with manufacturer's written installation instructions 
and published drawings for products and applications indicated. 

C. Install forming materials and other accessories of types required to support fill materials during 
their application and in the position needed to produce cross-sectional shapes and depths 
required to achieve fire ratings indicated. 

1. After installing fill materials and allowing them to fully cure, remove combustible 
forming materials and other accessories not indicated as permanent components of 
firestopping. 

D. Install fill materials for firestopping by proven techniques to produce the following results: 

1. Fill voids and cavities formed by openings, forming materials, accessories, and 
penetrating items as required to achieve fire-resistance ratings indicated. 

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

3. For fill materials that will remain exposed after completing the Work, finish to produce 
smooth, uniform surfaces that are flush with adjoining finishes. 

3.2 IDENTIFICATION 

A. Identify penetration firestopping with preprinted metal or plastic labels.  Attach labels 
permanently to surfaces adjacent to and within 6 inches of firestopping edge so labels will be 
visible to anyone seeking to remove penetrating items or firestopping.  Use mechanical 
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fasteners or self-adhering-type labels with adhesives capable of permanently bonding labels to 
surfaces on which labels are placed.  Include the following information on labels: 

1. The words "Warning - Penetration Firestopping - Do Not Disturb.  Notify Building 
Management of Any Damage." 

2. Contractor's name, address, and phone number. 
3. Designation of applicable testing and inspecting agency. 
4. Date of installation. 
5. Manufacturer's name. 
6. Installer's name. 

3.3 FIELD QUALITY CONTROL 

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

B. Where deficiencies are found or penetration firestopping is damaged or removed because of 
testing, repair or replace penetration firestopping to comply with requirements. 

C. Proceed with enclosing penetration firestopping with other construction only after inspection 
reports are issued and installations comply with requirements. 

3.4 PENETRATION FIRESTOPPING SCHEDULE 

A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire 
Resistance Directory" under product Category XHEZ. 

B. Where Intertek ETL SEMKO-listed systems are indicated, they refer to design numbers in 
Intertek ETL SEMKO's "Directory of Listed Building Products" under "Firestop Systems." 

C. Where FM Global-approved systems are indicated, they refer to design numbers listed in FM 
Global's "Building Materials Approval Guide" under "Wall and Floor Penetration Fire Stops." 

END OF SECTION 078413 



SCHEDULES OF HILTI THROUGH PENETRATION FIRESTOP SYSTEMS

TYPE OF PENETRANT F-RATING (HR) UL-CLASSIFIED SYSTEM TYPE OF PENETRANT F-RATING UL-CLASSIFIED SYSTEM

1 FA 0006,CAJ 0055,CAJ 0090 1 CAJ 0055, CAJ 0090
2 FA 0006,CAJ 0055,CAJ 0090 2 CAJ 0055, CAJ 0090
3 FA 0006, CAJ 0055, CAJ 0086, FA 3 CAJ 0055, CAJ 0086
1 CAJ 1226, FA 1028 1 CAJ 1226, WJ 1067
2 CAJ 1226, FA 1028 2 CAJ 1226, WJ 1067
3 CAJ 1226, FA 1017 3 CAJ 1226, WJ 1041, WJ 1068
4 CBJ 1037, CBJ 1034 4 CBJ 1034, CBJ 1037, WJ 1041, WJ 1042, WJ 1068

1
FA 2053, FA 2025, CAJ 2109, CAJ 
2098, CAJ 2271, CAJ 2167, CBJ 

2021, CAJ 2342
1 CAJ 2109, CAJ 2098, CAJ 2167, CAJ 2371, CAJ 2342

2
FA 2053, FA 2025, CAJ 2109, CAJ 
2098, CAJ 2271, CAJ 2167, CBJ-

2021, CAJ 2371, CAJ 2342
2 CAJ 2109, CAJ 2098, CAJ 2167, CAJ 2371, CAJ 2342

3 FA 2054, CAJ 2109, CAJ 2098, CAJ 
2371,      CAJ 2342 3 CAJ 2109, CAJ 2098, CAJ 2371, CAJ 2342

4 CBJ 2016, CAJ 2017 4 WJ 2057, WJ 2091

1 FA 3007,CAJ 3095,CAJ 3180 1 WJ 3036, CAJ 3095, CAJ 3180, WJ 3060

2 FA 3007,CAJ 3095,CAJ 3180 2 WJ 3036, CAJ 3095, CAJ 3180, WJ 3060

3 CAJ 3095, CAJ 3180
4 WJ 3050

1 CAJ 4034, CAJ 4035 1 WJ 4027, CAJ 4034, CAJ 4035

2 CAJ 4034, CAJ 4035 2 WJ 4027, CAJ 4034, CAJ 4035

3 CAJ 4034, CAJ 4035
4 WJ 8007

1 FA 5015, FA 5017, CAJ 5090, CAJ 
5091, CAJ 5098 1 CAJ 5090, CAJ 5091, CAJ 5061, WJ 5042

2 FA 5015, FA 5017, CAJ 5090, CAJ 
5091, CAJ 5090 2 CAJ 5090, CAJ 5091, CAJ 5061, WJ 5042

3 FA 5016, CAJ 5090, FA 5018 3 CAJ 5090, CAJ 5061

4 CBJ 5006 4 CBJ 5006, WJ 5028
1 CAJ 6006, CAJ 6017, FA 6002, CAJ 1 CAJ 6006, CAJ 6017, CAJ 6036
2 CAJ 6006, CAJ 6017, FA 6002, CAJ 2 CAJ 6006, CAJ 6017, CAJ 6036
3 CAJ 6006, CAJ 6017 3 CAJ 6006, CAJ 6017
1 CAJ 7046, CAJ 7051, CAJ 7084 1 CAJ 7046, CAJ 7051, WJ 7021, WJ 7022
2 CAJ 7046, CAJ 7051, CAJ 7084 2 CAJ 7046, CAJ 7051, WJ 7021, WJ 7022
3 CAJ 7046, CAJ 7051 3 CAJ 7046, CAJ 7051

1 CAJ 8099, CAJ 8056, CAJ 8143 1 CAJ 8099, CAJ 8056, WJ 8007, CAJ 8143

2 CAJ 8099, CAJ 8056, CAJ 8143 2 CAJ 8099, CAJ 8056, WJ 8007, CAJ 8143

3 CAJ 8099, CAJ 8056 3 CAJ 8041, CAJ 8056, WJ 8007, CAJ 8099

4 CAJ 8095 4 CAJ 8095, WJ 8007

TYPE OF PENETRANT F-RATING UL-CLASSIFIED SYSTEM TYPE OF PENETRANT F-RATING UL-CLASSIFIED SYSTEM

1 WL 1054, WL 1058, WL 1164
2 WL 1054, WL 1058, WL 1164

1 WL 4011, WL 4019
2 WL 4011, WL 4019
4 WL 8014
1 WL 5028, WL 5029, WL 5047
2 WL 5028, WL 5029, WL 5047
4 WL 5073

1 WL 1095, WL 8013
2 WL 1095, WL 8013
4 WL 8014

**CONTACT HILTI FOR CURRENT UL-CLASSIFIED SYSTEM OR ENGINEER JUDGMENT DRAWING: 800-879-6000

NOTES:
1.  Jobsite conditions of each through-penetration firestop system must meet ALL details of the UL-Classified System selected.
2.  If jobsite conditions do not match any UL-classified systems in the schedules above, contact Hilti for alternative systems or Engineer Judgment Drawings - 800-879-8000
3.  Where more than one applicable UL-Classified System is listed in the schedules, choose the UL System which is most economical for each.
     through-penetration firestop system. 
4.  Coordinate work with other trades to assure that penetration opening sizes are appropriate for penetrant locations, and vice versa.
5.  For 3-hour rated gypsum walls, contact Hilti for a UL-classified system or engineer judgment drawing - 800-879-8000.
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CONCRETE OR BLOCK WALLS

SINGLE INSULATED PIPES

CABLE TRAY

SINGLE OR BUNDLED CABLES

SINGLE NON-METALLIC PIPE OR 
CONDUIT (I.E. PVC, CPVC, ABS, 

FRP, ENT)

SINGLE METAL PIPES OR 
CONDUIT

CIRCULAR BLANK OPENINGS

2

METAL PIPES OR CONDUIT

GYPSUM WALLBOARD ASSEMBLIES

MIXED PENETRANTS

2

WL 31394

WL 3065, WL 3111, WL 31122

WL 3065, WL 3111, WL 31121

WL 7059, WL 7153, WL 7156, WL 71512

WL 7059, WL 7153, WL 7156, WL 71511
INSULATED MECHANICAL 

DUCTWORK WITHOUT DAMPERS

NON-INSULATED MECHANICAL 
DUCTWORK WITHOUT DAMPERS

MIXED PENETRANTS

N/A**

WL 2078, WL 2075, WL 2128

2 FC 2029, FC 2030, FC 2128, FC 
2127, FC 2160

1 FC 2232, FC 2030, FC 2160, FC 
2127, FC 2128

1 WL 2078, WL 2075, WL 2128

WL 2184, WL 22454

1 WL 7017,  WL 7040, WL 7042, WL 7155

2 WL 7040, WL 7042, WL 7155

3 CAJ 4034, CAJ 4035

WL 1110, WL 1111, WL 1165

FC 1009, FC 1059

WJ 7029

WJ 7029

NON-INSULATED MECHANICAL 
DUCTWORK WITHOUT DAMPERS

INSULATED MECHANICAL 
DUCTWOrK WITHOUT DAMPERS

ELECTRICAL BUSWAY

4

1

MIXED PENETRANTS

INSULATED 
MECHANICAL 

DUCTWORK WITHOUT 
DAMPERS

1

2

N/A**

1 FC 8009, FC 8014, FC 8026, FC8025

2 FC 1009, FC 1059

FC 3012

1 FC 3012, FC 3044

2

FC 7013

NON-INSULATED 
MECHANICAL 

DUCTWORK WITHOUT 
DAMPERS

1

METAL PIPES OR 
CONDUIT

1

FC 5004, FC 5037, FC 5036 CABLE TRAY

INSULATED PIPES

NON-METALLIC PIPE 
OR CONDUIT

NON-METALLIC PIPE OR 
CONDUIT

SINGLE OR BUNDLED 
CABLES SINGLE OR BUNDLED CABLES

INSULATED PIPES

2 FC 5004, FC 5037

1

CONCRETE FLOORS

WOOD FLOOR

CIRCULAR BLANK 
OPENINGS

SINGLE INSULATED 
PIPES

ELECTRICAL BUSWAY

MIXED PENETRANTS

NON-INSULATED 
MECHANICAL 

DUCTWORK WITHOUT 
DAMPERS

INSULATED 
MECHANICAL 

DUCTWORK WITHOUT 
DAMPERS

N/A** N/A**

SINGLE METAL PIPES 
OR CONDUIT

SINGLE NON-METALLIC 
PIPE OR CONDUIT (I.E. 
PVC, CPVC, ABS, FRP, 

ENT)

SINGLE OR BUNDLED 
CABLES

CABLE TRAY

3 FA 3007,CAJ 3095,CAJ 3180



UTNG – FILLMORE ARMORY REMODEL 

SECTION 078446 - FIRE-RESISTIVE JOINT SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Joints in or between fire-resistance-rated constructions. 

1.2 SUBMITTALS 

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

B. Product Schedule:  For each fire-resistive joint system.  Include location and design designation 
of qualified testing agency. 

1. Where Project conditions require modification to a qualified testing agency's illustration 
for a particular fire-resistive joint system condition, submit illustration, with 
modifications marked, approved by fire-resistive joint system manufacturer's fire-
protection engineer as an engineering judgment or equivalent fire-resistance-rated 
assembly. 

C. Installer Certificates:  From Installer indicating fire-resistive joint systems have been installed in 
compliance with requirements and manufacturer's written recommendations. 

D. Product test reports. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  A firm that has been approved by FM Global according to 
FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to 
comply with UL's "Qualified Firestop Contractor Program Requirements." 

B. Fire-Test-Response Characteristics:  Fire-resistive joint systems shall comply with the following 
requirements: 

1. Fire-resistive joint system tests are performed by UL. 

C. Preinstallation Conference:  Conduct conference at Project site. 

 
FIRE-RESISTIVE JOINT SYSTEMS 078446 - 1

 



UTNG – FILLMORE ARMORY REMODEL 

PART 2 - PRODUCTS 

2.1 FIRE-RESISTIVE JOINT SYSTEMS 

A. Where required, provide fire-resistive joint systems that are produced and installed to resist 
spread of fire according to requirements indicated, resist passage of smoke and other gases, and 
maintain original fire-resistance rating of assemblies in or between which fire-resistive joint 
systems are installed.  Fire-resistive joint systems shall accommodate building movements 
without impairing their ability to resist the passage of fire and hot gases. 

B. Joints in or between Fire-Resistance-Rated Construction:  Ratings determined per 
ASTM E 1966 or UL 2079: 

1. Fire-Resistance Rating:  Equal to or exceeding the fire-resistance rating of construction 
they will join. 

2. 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. A/D Fire Protection Systems Inc. 
b. CEMCO. 
c. Fire Trak Corp. 
d. Grace Construction Products. 
e. Hilti, Inc. 
f. Johns Manville. 
g. Nelson Firestop Products. 
h. NUCO Inc. 
i. Passive Fire Protection Partners. 
j. RectorSeal Corporation. 
k. Specified Technologies Inc. 
l. 3M Fire Protection Products. 
m. Tremco, Inc.; Tremco Fire Protection Systems Group. 
n. USG Corporation. 

C. Exposed Fire-Resistive Joint Systems:  Provide products with flame-spread and smoke-
developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84. 

D. VOC Content:  Provide fire-resistive joint systems that comply with the following limits for 
VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24): 

1. Architectural Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

E. Accessories:  Provide components of fire-resistive joint systems, including primers and forming 
materials, that are needed to install fill materials and to maintain ratings required.  Use only 
components specified by fire-resistive joint system manufacturer and approved by the qualified 
testing agency for systems indicated. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
joint configurations, substrates, and other conditions affecting performance of the Work. 

B. Install fire-resistive joint systems to comply with manufacturer's written installation instructions 
and published drawings for products and applications indicated. 

C. Install forming materials and other accessories of types required to support fill materials during 
their application and in position needed to produce cross-sectional shapes and depths required to 
achieve fire ratings indicated. 

1. After installing fill materials and allowing them to fully cure, remove combustible 
forming materials and other accessories not indicated as permanent components of fire-
resistive joint system. 

D. Install fill materials for fire-resistive joint systems by proven techniques to produce the 
following results: 

1. Fill voids and cavities formed by joints and forming materials as required to achieve fire-
resistance ratings indicated. 

2. Apply fill materials so they contact and adhere to substrates formed by joints. 
3. For fill materials that will remain exposed after completing the Work, finish to produce 

smooth, uniform surfaces that are flush with adjoining finishes. 

3.2 IDENTIFICATION 

A. Identify fire-resistive joint systems with preprinted metal or plastic labels.  Attach labels 
permanently to surfaces adjacent to and within 6 inches of joint edge so labels will be visible to 
anyone seeking to remove or penetrate joint system.  Use mechanical fasteners or self-adhering-
type labels with adhesives capable of permanently bonding labels to surfaces on which labels 
are placed.  Include the following information on labels: 

1. The words "Warning - Fire-Resistive Joint System - Do Not Disturb.  Notify Building 
Management of Any Damage." 

2. Contractor's name, address, and phone number. 
3. Designation of applicable testing agency. 
4. Date of installation. 
5. Manufacturer's name. 
6. Installer's name. 

3.3 FIELD QUALITY CONTROL 

A. Inspecting Agency:  Owner will engage a qualified testing agency to perform tests and 
inspections. 
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B. Where deficiencies are found or fire-resistive joint systems are damaged or removed due to 
testing, repair or replace fire-resistive joint systems so they comply with requirements. 

C. Proceed with enclosing fire-resistive joint systems with other construction only after inspection 
reports are issued and installations comply with requirements. 

3.4 FIRE-RESISTIVE JOINT SYSTEM SCHEDULE 

A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire 
Resistance Directory" under product Category XHBN or Category XHDG. 

B. Floor-to-Floor, Fire-Resistive Joint Systems: 

1. UL-Classified Systems:  FF-D-0000-0999. 

C. Wall-to-Wall, Fire-Resistive Joint Systems: 

1. UL-Classified Systems:  WW-D-0000-0999. 

D. Floor-to-Wall, Fire-Resistive Joint Systems: 

1. UL-Classified Systems:  FW-D-0000-0999. 

E. Head-of-Wall, Fire-Resistive Joint Systems: 

1. UL-Classified Systems:  HW-D-0000-0999. 
2. Intertek ETL SEMKO-Listed Systems. 

F. Bottom-of-Wall, Fire-Resistive Joint Systems: 

1. UL-Classified Systems:  BW-D-0000-0999. 

G. Perimeter Fire-Resistive Joint Systems: 

1. UL-Classified Perimeter Fire-Containment Systems:  CW-D-0000-0999. 
2. Intertek ETL SEMKO-Listed, Perimeter Fire-Barrier Systems. 

END OF SECTION 078446 
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SECTION 079200 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes joint sealants for following applications: 

1. Exterior joints in vertical surfaces and horizontal nontraffic surfaces. 
2. Exterior joints in horizontal traffic surfaces. 
3. Interior joints in vertical surfaces and horizontal nontraffic surfaces. 
4. Interior joints in horizontal traffic surfaces. 

B. See Division 08 Section "Glazing" for glazing sealants. 

1.2 PERFORMANCE REQUIREMENTS 

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous 
joint seals without staining or deteriorating joint substrates. 

1.3 SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

1.4 QUALITY ASSURANCE 

A. Preconstruction Compatibility and Adhesion Testing:  Submit samples of materials that will 
contact or affect joint sealants to joint-sealant manufacturers for testing according to 
ASTM C 1087 manufacturer's standard test method to determine whether priming and other 
specific joint preparation techniques are required to obtain rapid, optimum adhesion of joint 
sealants to joint substrates. 

1.5 WARRANTY 

A. Special Installer's Warranty:  Installer's standard form in which Installer agrees to repair or 
replace elastomeric joint sealants that do not comply with performance and other requirements 
specified in this Section within specified warranty period. 

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

B. Special Manufacturer's Warranty:  Manufacturer's standard form in which elastomeric sealant 
manufacturer agrees to furnish elastomeric joint sealants to repair or replace those that do not 
comply with performance and other requirements specified in this Section within specified 
warranty period. 
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1. Warranty Period:  Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, products listed in other Part 2 
articles. 

B. Products:  Subject to compliance with requirements, provide one of the products listed in other 
Part 2 articles. 

2.2 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by sealant manufacturer, based on testing and field experience. 

B. VOC Content of Interior Sealants:  Provide sealants and sealant primers for use inside the 
weatherproofing system that comply with the following limits for VOC content when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24): 

1. Architectural Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

C. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 

2.3 ELASTOMERIC JOINT SEALANTS 

A. Elastomeric Sealants:  Comply with ASTM C 920 and other requirements indicated for each 
liquid-applied chemically curing sealant specified, including those referencing ASTM C 920 
classifications for type, grade, class, and uses related to exposure and joint substrates. 

B. Stain-Test-Response Characteristics:  Where elastomeric sealants are specified to be 
nonstaining to porous substrates, provide products that have undergone testing according to 
ASTM C 1248 and have not stained porous joint substrates indicated for Project. 

C. Single-Component Neutral-Curing Silicone Sealant: 

1. Available Products: 

a. Dow Corning Corporation; 799. 
b. GE Silicones; UltraGlaze SSG4000. 
c. Polymeric Systems Inc.; PSI-631. 
d. Tremco; Tremsil 600. 

JOINT SEALANTS 079200 - 2 



UTNG – FILLMORE ARMORY REMODEL 
 

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

indicated, O. 

2.4 JOINT-SEALANT BACKING 

A. General:  Provide sealant backings of material and type that are nonstaining; are compatible 
with joint substrates, sealants, primers, and other joint fillers; and are approved for applications 
indicated by sealant manufacturer based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin) 
and of size and density to control sealant depth and otherwise contribute to producing optimum 
sealant performance: 

C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or 
joint surfaces at back of joint where such adhesion would result in sealant failure.  Provide self-
adhesive tape where applicable. 

2.5 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests. 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials, free of oily residues or other substances capable of staining or 
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 
promote optimum adhesion of sealants to joint substrates. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants. 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 
joint sealant. 

a. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, 
mechanical abrading, or a combination of these methods to produce a clean, sound 
substrate capable of developing optimum bond with joint sealants.  Remove loose 
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particles remaining after cleaning operations above by vacuuming or blowing out 
joints with oil-free compressed air. 

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

a. Clean nonporous surfaces with chemical cleaners or other means that do not stain, 
harm substrates, or leave residues capable of interfering with adhesion of joint 
sealants. 

B. Joint Priming:  Prime joint substrates, where recommended in writing by joint-sealant 
manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  Apply 
primer to comply with joint-sealant manufacturer's written instructions.  Confine primers to 
areas of joint-sealant bond; do not allow spillage or migration onto adjoining surfaces. 

C. Masking Tape:  Use masking tape where required to prevent contact of sealant with adjoining 
surfaces that otherwise would be permanently stained or damaged by such contact or by 
cleaning methods required to remove sealant smears.  Remove tape immediately after tooling 
without disturbing joint seal. 

3.2 INSTALLATION 

A. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 

B. Install sealant backings of type indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application and 

replace them with dry materials. 

C. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 
and backs of joints. 

D. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or 
curing begins, tool sealants according to requirements specified below to form smooth, uniform 
beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of 
sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
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JOINT SEALANTS 079200 - 5 

2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 
discolor sealants or adjacent surfaces. 

3. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless otherwise 
indicated. 

F. Installation of Preformed Silicone-Sealant System:  Comply with manufacturer's written 
instructions. 

G. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 
and with cleaning materials approved in writing by manufacturers of joint sealants and of 
products in which joints occur. 

3.3 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application JS-1:  Exterior horizontal traffic, isolation and contraction joints in 
cast-in-place concrete slabs. 

1. Joint Sealant:  Single-component pourable neutral-curing silicone sealant.  
2. Joint-Sealant Color:  gray. 

B. Joint-Sealant Application JS-2:  Exterior perimeter joints between metal panels and frames of 
doors and windows. 

1. Joint Sealant:  Single-component neutral-curing silicone sealant. 
2. Joint-Sealant Color:  off-white. 

END OF SECTION 079200 



SCHEDULES OF UL-2079 (DYNAMIC) JOINT FIRESTOP SYSTEMS

JOINT TYPE ASSEMBLY 
RATING

JOINT WIDTH LESS THAN OR 
EQUAL TO 2"

JOINT WIDTH GREATER THAN 2",
LESS THAN OR EQUAL TO 6" 4

1 FF-D-1012, FF-D-1013 ¹ FF-D-1012, FF-D-1013
2 FF-D-1012, FF-D-1013 ¹ FF-D-1012, FF-D-1013
3 FF-D-1011, FF-D-1026 ¹ FF-D-1011, FF-D-1026
4 FF-D-1047 N/A**

1 FW-D-1011, FW-D-1012, FW-D-
1013, FW-D-1021 ¹

FW-D-1011, FW-D-1012, FW-D-
1013, FW-D-1021

2 FW-D-1011, FW-D-1012, FW-D-
1013, FW-D-1021 ¹

FW-D-1011, FW-D-1012, FW-D-
1013, FW-D-1021

3 FW-D-1011, FW-D-1021 ¹ FW-D-1011, FW-D-1021
4 FW-D-1047 N/A**
1 HW-D-0097¹, HWD 0268 HW-D-1008, HW-D-1009
2 HW-D-0097¹, HWD 0268 HW-D-1008, HW-D-1009
3 HW-D-1008¹, HWD 0268 HW-D-1008

4 HWD 0261 N/A**

1 HW-D-0080, HW-D-0081, HW-D-
0098 HW-D-1037

2 HW-D-0080, HW-D-0081, HW-D-
0098 HW-D-1037

3 HW-D-0294 N/A**
4 HW-D-0294 N/A**

1 HW-D-0082, HW-D-0083, HW-D-
0097, HW-D-0106 N/A**

2 HW-D-0082, HW-D-0083, HW-D-
0097, HW-D-0106 N/A**

3 HW-D-1008¹ N/A**

1

HW-D-0042*, HW-D-0049*, HW-D-
0087*, HW-D-0089*, HW-D-0045, 

HW-D-0046*, HW-D-0076*, HW-D-
0077*

N/A**

2

HW-D-0042*, HW-D-0049*, HW-D-
0087*, HW-D-0089*, HW-D-0045, 

HW-D-0046*, HW-D-0076*, HW-D-
0077*

N/A**

3 HW-D-0292 N/A**
4 HW-D-0292 N/A**
1 WW-D-0017, WW-D-0032 WW-D-1011, WW-D-1012
2 WW-D-0017, WW-D-0032 WW-D-1011, WW-D-1012
3 WW-D-1011 ¹ WW-D-1011
4 WW-D-1047 N/A**

* SEE NOTE 3
** CONTACT HILTI FOR CURRENT UL-CLASSIFIED SYSTEM OR ENGINEER JUDGMENT DRAWING:  800-879-8000

NOTES:
1.  CLASSIFIED SYSTEMS FOR 2" - 6" WIDE JOINTS MAY BE USED FOR JOINTS 2" WIDE AND LESS.
2.  CONFIRM THAT MOVEMENT CAPABILITIES OF THE SELECTED UL SYSTEM MEETS OR EXCEEDS THE
     SPECIFIED MOVEMENT RANGE OF THE PARTICULAR JOINT.
3.  SYSTEMS MARKED WITH ASTERIK (*) ARE SUITABLE FOR TOP-OF-WALL JOINTS WHERE THE FLUTED METAL
     DECK HAS SPRAY-ON MONOKOTE MK-6/HY FIREPROOFING.
4. VERIFY ALLOWABLE JOINT WIDTH ON SPECIFIC UL SYSTEM DRAWING. 

N/A**

WW-D-0040

WW-D-0040

CONCRETE WALL-TO-WALL

GYPSUM WALL-TO-CONCRETE 
WALL

1

2

N/A**

N/A**

EDGE OF CONCRETE FLOOR 
SLAB-TO-WALL 

GYPSUM WALL TO CONCRETE 
OVER FLUTED METAL DECK 

(TOP-OF-WALL)

UL-CLASSIFIED SYSTEM

CONCRETE OR BLOCK WALL TO 
FLAT CONCRETE SLAB FLOOR 

(TOP-OF-WALL)

CONCRETE OR BLOCK WALL TO 
CONCRETE OVER FLUTED 

METAL DECK (TOP-OF-WALL)

GYPSUM WALL TO FLAT 
CONCRETE SLAB FLOOR (TOP-

OF-WALL)

CONCRETE FLOOR-TO-FLOOR

GYPSUM SHAFT WALL TO FLAT 
CONCRETE SLAB (TOP-OF-

WALL)
2 HW-D-0342
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Standard hollow metal doors and frames. 

1.2 SUBMITTALS 

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

B. Schedule:  Prepared by or under the supervision of supplier, using same reference numbers for 
details and openings as those on Drawings. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Amweld Building Products, LLC. 
2. Ceco Door Products; an Assa Abloy Group company. 
3. Curries Company; an Assa Abloy Group company. 
4. Pioneer Industries, Inc. 
5. Steelcraft; an Ingersoll-Rand company. 

2.2 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, CS, Type B; suitable for exposed 
applications. 

B. Frame Anchors:  ASTM A 591/A 591M, Commercial Steel (CS). 

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M 
or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, 
Class B. 

C. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M. 

D. Mineral-Fiber Insulation:  ASTM C 665, Type I. 
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2.3 STANDARD HOLLOW METAL DOORS 

A. General:  Comply with ANSI/SDI A250.8. 

1. Design:  Flush panel. 
2. Core Construction:  Manufacturer's standard insulated, polystyrene or polyurethane. 

a. Thermal-Rated (Insulated) Doors:  R-value of not less than 6.0 deg F x h x sq. 
ft./Btu  when tested according to ASTM C 1363. 

3. Vertical Edges for Single-Acting Doors:  Square edge Manufacturer's standard. 
4. Top and Bottom Edges:  Closed with flush or inverted 0.042-inch- thick, end closures or 

channels of same material as face sheets. 
5. Tolerances:  SDI 117, "Manufacturing Tolerances for Standard Steel Doors and Frames." 

B. Exterior Doors:  Face sheets fabricated from metallic-coated steel sheet.  Comply with 
ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for physical performance level: 

1. Level 2 and Physical Performance Level B (Heavy Duty), Model 1 (Full Flush). 

a. Thickness:  1-3/4 inches  

C. Hardware Reinforcement:  ANSI/SDI A250.6. 

2.4 STANDARD HOLLOW METAL FRAMES 

A. General:  Comply with ANSI/SDI A250.8. 

B. Exterior Frames:  Fabricated from metallic-coated steel sheet. 

1. Fabricate frames with mitered or coped corners. 
2. Frames for Level 2 Steel Doors:  0.053-inch- thick steel sheet. 

C. Hardware Reinforcement:  ANSI/SDI A250.6. 

2.5 FRAME ANCHORS 

A. Jamb Anchors: 

1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not 
less than 0.042 inch thick, with corrugated or perforated straps not less than 2 inches  
wide by 10 inches long; or wire anchors not less than 0.177 inch thick. 

2. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 0.042 
inch thick. 

3. Postinstalled Expansion Type for In-Place Concrete or Masonry:  Minimum 3/8-inch- 
diameter bolts with expansion shields or inserts.  Provide pipe spacer from frame to wall, 
with throat reinforcement plate, welded to frame at each anchor location. 

B. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch thick, and as 
follows: 
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1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners. 

2.6 FABRICATION 

A. Tolerances:  Fabricate hollow metal work to tolerances indicated in SDI 117. 

B. Hollow Metal Doors: 

1. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors.  Seal joints in 
top edges of doors against water penetration. 

C. Hollow Metal Frames:  Where frames are fabricated in sections, provide alignment plates or 
angles at each joint, fabricated of same thickness metal as frames. 

1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make smooth, 
flush, and invisible. 

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 
unless otherwise indicated. 

3. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least four spot 
welds per anchor. 

4. Jamb Anchors:  Provide number and spacing of anchors as follows: 

a. Masonry Type:  Locate anchors not more than 18 inches from top and bottom of 
frame.  Space anchors not more than 32 inches o.c. and as follows: 

1) Three anchors per jamb from 60 to 90 inches high. 
2) Four anchors per jamb from 90 to 120 inches high. 

b. Stud-Wall Type:  Locate anchors not more than 18 inches from top and bottom of 
frame.  Space anchors not more than 32 inches o.c. and as follows: 

1) Three anchors per jamb up to 60 inches high. 
2) Four anchors per jamb from 60 to 90 inches high. 
3) Two anchors per head for frames more than 42 inches wide and mounted in 

metal-stud partitions. 

c. Postinstalled Expansion Type:  Locate anchors not more than 6 inches from top 
and bottom of frame.  Space anchors not more than 26 inches o.c. 

5. Door Silencers:  Except on weather-stripped doors, drill stops to receive door silencers. 

a. Single-Door Frames:  Three door silencers. 
b. Double-Door Frames:  Two door silencers. 

D. Hardware Preparation:  Factory prepare hollow metal work to receive templated mortised 
hardware according to the Door Hardware Schedule and templates furnished as specified in 
Division 08 Section "Door Hardware." 

1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8. 
2. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series 

specifications for preparation of hollow metal work for hardware. 
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2.7 STEEL FINISHES 

A. Prime Finish:  Apply manufacturer's standard primer immediately after cleaning and pretreating. 

1. Shop Primer:  ANSI/SDI A250.10. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Hollow Metal Frames:  Comply with ANSI/SDI A250.11. 

1. Set frames accurately in position, plumbed, aligned, and braced securely until permanent 
anchors are set.  After wall construction is complete, remove temporary braces, leaving 
surfaces smooth and undamaged. 
a. Remove temporary braces necessary for installation only after frames have been 

properly set and secured. 
b. Check plumbness, squareness, and twist of frames as walls are constructed.  Shim 

as necessary to comply with installation tolerances. 

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, 
and secure with postinstalled expansion anchors. 

a. Floor anchors may be set with powder-actuated fasteners instead of postinstalled 
expansion anchors if so indicated and approved on Shop Drawings. 

3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation behind frames. 
4. In-Place Concrete or Masonry Construction:  Secure frames in place with postinstalled 

expansion anchors.  Countersink anchors, and fill and make smooth, flush, and invisible 
on exposed faces. 

5. In-Place Gypsum Board Partitions:  Secure frames in place with postinstalled expansion 
anchors through floor anchors at each jamb.  Countersink anchors, and fill and make 
smooth, flush, and invisible on exposed faces. 

6. Ceiling Struts:  Extend struts vertically from top of frame at each jamb to overhead 
structural supports or substrates above frame unless frame is anchored to masonry or to 
other structural support at each jamb.  Bend top of struts to provide flush contact for 
securing to supporting construction.  Provide adjustable wedged or bolted anchorage to 
frame jamb members. 

7. Installation Tolerances:  Adjust hollow metal door frames for squareness, alignment, 
twist, and plumb to the following tolerances: 

a. Squareness:  Plus or minus 1/16 inch , measured at door rabbet on a line 90 
degrees from jamb perpendicular to frame head. 

b. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line 
parallel to plane of wall. 

c. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall. 

d. Plumbness:  Plus or minus 1/16 inch, measured at jambs at floor. 
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B. Hollow Metal Doors:  Fit hollow metal doors accurately in frames, within clearances specified 
below.  Shim as necessary. 

1. Non-Fire-Rated Standard Steel Doors: 

a. Jambs and Head:  1/8 inch plus or minus 1/16 inch. 
b. Between Bottom of Door and Top of Threshold:  Maximum 3/8 inch. 

3.2 ADJUSTING AND CLEANING 

A. Final Adjustments:  Check and readjust operating hardware items immediately before final 
inspection.  Leave work in complete and proper operating condition.  Remove and replace 
defective work, including hollow metal work that is warped, bowed, or otherwise unacceptable. 

B. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of 
prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

C. Metallic-Coated Surfaces:  Clean abraded areas and repair with galvanizing repair paint 
according to manufacturer's written instructions. 

END OF SECTION 081113 
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SECTION 081416 - FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Solid-core doors with wood-veneer faces. 
2. Factory fit flush wood doors to frames and factory machining for hardware. 

B. Related Sections: 

1. Division 08 Section "Hollow Metal Door Frames". 

1.2 SUBMITTALS 

A. Product Data:  For each type of door indicated 

B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; 
construction details not covered in Product Data; location and extent of hardware blocking; and 
other pertinent data. 

1. Indicate dimensions and locations of cutouts. 
2. Indicate requirements for veneer matching. 
3. Indicate fire-protection ratings for fire-rated doors. 

1.3 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer that is certified for chain of custody by 
an FSC-accredited certification body. 

B. Quality Standard:  In addition to requirements specified, comply with AWI's "Architectural 
Woodwork Quality Standards Illustrated. 

C. Fire-Rated Wood Doors:  Doors complying with NFPA 80 that are listed and labeled by a 
qualified testing agency, for fire-protection ratings indicated, based on testing at as close to 
neutral pressure as possible according to UBC Standard 7-2. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
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1. Algoma Hardwoods, Inc. 
2. Buell Door Company Inc. 
3. Graham; an Assa Abloy Group company. 
4. Ideal Architectural Doors & Plywood. 
5. Marshfield Door Systems, Inc. 
6. Oshkosh Architectural Door Company. 
7. Poncraft Door Company. 
8. Weyerhaeuser, Inc. 

2.2 DOOR CONSTRUCTION, GENERAL 

A. Low-Emitting Materials:  Provide doors made with adhesives and composite wood products that 
do not contain urea formaldehyde. 

B. WDMA I.S.1-A Performance Grade: 

1. Heavy Duty unless otherwise indicated. 

C. Particleboard-Core Doors: 

1. Particleboard:  ANSI A208.1, Grade LD-1, made with binder containing no urea-
formaldehyde resin. 

2. Blocking:  Provide wood blocking in particleboard-core doors as needed to eliminate 
through-bolting hardware. 

3. Provide doors with either glued-wood-stave or structural-composite-lumber cores instead 
of particleboard cores for doors indicated to receive exit devices. 

D. Fire-Protection-Rated Doors:  Provide core specified or mineral core as needed to provide fire-
protection rating indicated. 

1. Edge Construction:  Provide edge construction with intumescent seals concealed by outer 
stile.  Comply with specified requirements for exposed edges. 

2.3 VENEERED-FACED DOORS FOR TRANSPARENT FINISH 

A. Interior Solid-Core Doors: 

1. Grade:  Premium, with Grade A faces. 
2. Species:  White Oak 
3. Stain:  Clear 500 
4. Cut:  Rotary cut  
5. Match between Veneer Leaves:  Book match. 
6. Core:  Either glued or nonglued wood stave or structural composite lumber. 
7. Construction:  Five plies.  Stiles and rails are bonded to core, then entire unit abrasive 

planed before veneering. 

2.4 LOUVERS AND LIGHT FRAMES 

A. Metal Louvers: 
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1. Metal and Finish:  Hot-dip galvanized steel, 0.040 inch thick, factory primed for paint 
finish. 

2.5 FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated.  Comply with clearance requirements of 
referenced quality standard for fitting unless otherwise indicated. 

1. Comply with requirements in NFPA 80 for fire-rated doors. 

B. Factory machine doors for hardware that is not surface applied. 

C. Openings:  Cut and trim openings through doors in factory. 
1. Louvers:  Factory install louvers in prepared openings. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Hardware:  For installation, see Division 08 Section "Door Hardware." 

B. Installation Instructions:  Install doors to comply with manufacturer's written instructions and 
the referenced quality standard, and as indicated. 

1. Install fire-rated doors in corresponding fire-rated frames according to NFPA 80. 

C. Job-Fitted Doors:  Align and fit doors in frames with uniform clearances and bevels; do not trim 
stiles and rails in excess of limits set by manufacturer or permitted for fire-rated doors.  
Machine doors for hardware.  Seal edges of doors, edges of cutouts, and mortises after fitting 
and machining. 

1. Clearances:  Provide 1/8 inch at heads, jambs, and between pairs of doors.  Provide 1/8 
inch from bottom of door to top of decorative floor finish or covering unless otherwise 
indicated.  Where threshold is shown or scheduled, provide 1/4 inch from bottom of door 
to top of threshold unless otherwise indicated. 

a. Comply with NFPA 80 for fire-rated doors. 

D. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge. 

END OF SECTION 081416 
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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. Exterior storefront framing. 
2. Storefront framing for window walls. 
3. Storefront framing for punched openings. 
4. Exterior manual-swing entrance doors and door-frame units. 

B. Related Sections: 
1. Division 08 Section "Louvers And Vents" for units installed with aluminum-framed 

systems. 

1.3 DEFINITIONS 

A. ADA/ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance 
Board's "Americans with Disability Act (ADA) and Architectural Barriers Act (ABA) 
Accessibility Guidelines for Buildings and Facilities." 

1.4 PERFORMANCE REQUIREMENTS 

A. General Performance:  Aluminum-framed systems shall withstand the effects of the following 
performance requirements without exceeding performance criteria or failure due to defective 
manufacture, fabrication, installation, or other defects in construction: 

1. Movements of supporting structure indicated on Drawings including, but not limited to, 
story drift and deflection from uniformly distributed and concentrated live loads. 

2. Dimensional tolerances of building frame and other adjacent construction. 
3. Failure includes the following: 

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

structural movements to glazing. 
d. Glazing-to-glazing contact. 
e. Noise or vibration created by wind and by thermal and structural movements. 
f. Loosening or weakening of fasteners, attachments, and other components. 
g. Sealant failure. 
h. Failure of operating units. 
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B. Delegated Design:  Design aluminum-framed systems, including comprehensive engineering 
analysis by a qualified professional engineer, using performance requirements and design 
criteria indicated. 

C. Structural Loads: 

1. Wind Loads:  As indicated on Drawings. 

a. Basic Wind Speed:  90 mph (40 m/s). 
b. Importance Factor:  1.0. 
c. Exposure Category:  B. 

2. Seismic Loads:  As indicated on Drawings. 

D. Deflection of Framing Members: 

1. Deflection Normal to Wall Plane:  Limited to edge of glass in a direction perpendicular to 
glass plane shall not exceed L/175 of the glass edge length for each individual glazing lite 
or an amount that restricts edge deflection of individual glazing lites to 3/4 inch (19 mm), 
whichever is less. 

2. Deflection Parallel to Glazing Plane:  Limited to L/360 of clear span or 1/8 inch (3.2 
mm), whichever is smaller. 

E. Structural-Test Performance:  Provide aluminum-framed systems tested according to 
ASTM E 330 as follows: 

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 Durations:  As required by design wind velocity, but not fewer than 10 seconds. 

F. Air Infiltration:  Provide aluminum-framed systems with maximum air leakage through fixed 
glazing and framing areas of 0.06 cfm/sq. ft. (0.03 L/s per sq. m) of fixed wall area when 
tested according to ASTM E 283 at a minimum static-air-pressure difference of 6.24 lbf/sq. ft. 
(300 Pa). 

G. Water Penetration under Static Pressure:  Provide aluminum-framed systems that do not 
evidence water penetration through fixed glazing and framing areas when tested according to 
ASTM E 331 at a minimum static-air-pressure difference of 20 percent of positive wind-load 
design pressure, but not less than 6.24 lbf/sq. ft. (300 Pa). 

H. Thermal Movements:  Provide aluminum-framed 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 (67 deg C), ambient; 180 deg F (100 deg C), 
material surfaces. 
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2. Test Performance:  No buckling; stress on glass; sealant failure; excess stress on framing, 
anchors, and fasteners; or reduction of performance when tested according to 
AAMA 501.5. 

a. High Exterior Ambient-Air Temperature:  That which produces an exterior metal-
surface temperature of 180 deg F (82 deg C). 

b. Low Exterior Ambient-Air Temperature:  0 deg F (minus 18 deg C). 

3. Interior Ambient-Air Temperature:  75 deg F (24 deg C). 

I. Condensation Resistance:  Provide aluminum-framed systems with fixed glazing and framing 
areas having condensation-resistance factor (CRF) of not less than 54 when tested according to 
AAMA 1503. 

J. Thermal Conductance:  Provide aluminum-framed systems with fixed glazing and framing areas 
having an average U-factor of not more than 0.47 Btu/sq. ft. x h x deg F (3.23 W/sq. m x K) 
when tested according to AAMA 1503. 

K. Sound Transmission:  Provide aluminum-framed systems with fixed glazing and framing areas 
having the following sound-transmission characteristics: 

1. Sound Transmission Class (STC):  Minimum 35 STC when tested for laboratory sound 
transmission loss according to ASTM E 90 and determined by ASTM E 413. 

2. Outdoor-Indoor Transmission Class (OITC):  Minimum 30 OITC when tested for 
laboratory sound transmission loss according to ASTM E 90 and determined by ASTM E 
1332. 

L. Structural Sealant:  Capable of withstanding tensile and shear stresses imposed by aluminum-
framed systems without failing adhesively or cohesively.  When tested for preconstruction 
adhesion and compatibility, cohesive failure of sealant shall occur before adhesive failure. 

1. Adhesive failure occurs when sealant pulls away from substrate cleanly, leaving no 
sealant material behind. 

2. Cohesive failure occurs when sealant breaks or tears within itself but does not separate 
from each substrate because sealant-to-substrate bond strength exceeds sealant's internal 
strength. 

M. Structural-Sealant Joints:  Designed to produce tensile or shear stress of less than 20 psi (138 
kPa). 

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 aluminum-
framed systems. 

B. Shop Drawings:  For aluminum-framed systems.  Include plans, elevations, sections, details, 
and attachments to other work. 
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1. Include details of provisions for system expansion and contraction and for drainage of 
moisture in the system to the exterior. 

2. For entrance doors, include hardware schedule and indicate operating hardware types, 
functions, quantities, and locations. 

C. Samples for Initial Selection:  For units with factory-applied mill or clear anodized 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 aluminum-framed systems, 
made from 12-inch (300-mm) lengths of full-size components and showing details of the 
following: 

1. Joinery, including concealed welds. 
2. Anchorage. 
3. Expansion provisions. 
4. Glazing. 
5. Flashing and drainage. 

F. Other Action Submittals: 

1. Entrance Door Hardware Schedule:  Prepared by or under the supervision of supplier, 
detailing fabrication and assembly of entrance door hardware, as well as procedures and 
diagrams.  Coordinate final entrance door hardware schedule with doors, frames, and 
related work to ensure proper size, thickness, hand, function, and finish of entrance door 
hardware. 

G. Delegated-Design Submittal:  For aluminum-framed systems indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of aluminum-framed systems. 
2. Include design calculations. 

H. Qualification Data:  For qualified Installer and testing agency. 

I. Seismic Qualification Certificates:  For aluminum-framed systems, accessories, and 
components, from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

J. Welding certificates. 

K. Preconstruction Test Reports:  For sealant. 

L. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for aluminum-framed systems, indicating compliance with performance 
requirements. 
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M. Source quality-control reports. 

N. Quality-Control Program for Structural-Sealant-Glazed System:  Include reports. 

O. Field quality-control reports. 

P. Maintenance Data:  For aluminum-framed systems to include in maintenance manuals. 

Q. Warranties:  Sample of special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 
for installation of units required for this Project. 

B. Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing indicated. 

C. Engineering Responsibility:  Prepare data for aluminum-framed systems, including Shop 
Drawings, based on testing and engineering analysis of manufacturer's standard units in systems 
similar to those indicated for this Project. 

D. Quality-Control Program for Structural-Sealant-Glazed System:  Develop quality control 
program specifically for Project.  Document quality-control procedures and verify results for 
aluminum-framed systems.  Comply with ASTM C 1401 recommendations including, but not 
limited to, system material-qualification procedures, preconstruction sealant-testing program, 
procedures for system fabrication and installation, and intervals of reviews and checks. 

E. 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 revise intended aesthetic effects, as judged solely by Architect, except with 
Architect's approval.  If revisions are proposed, submit comprehensive explanatory data 
to Architect for review. 

F. Preconstruction Sealant Testing:  For structural-sealant-glazed systems, perform sealant 
manufacturer's standard tests for compatibility with and adhesion of each material that will 
come in contact with sealants and each condition required by aluminum-framed systems. 

1. Test a minimum five samples each of metal, glazing, and other material. 
2. Prepare samples using techniques and primers required for installed systems. 
3. For materials that fail tests, determine corrective measures necessary to prepare each 

material to ensure compatibility with and adhesion of sealants including, but not limited 
to, specially formulated primers.  After performing these corrective measures on the 
minimum number of samples required for each material, retest materials. 
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G. Accessible Entrances:  Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and 
ICC/ANSI A117.1. 

H. Source Limitations for Aluminum-Framed Systems:  Obtain from single source from single 
manufacturer. 

I. Structural-Sealant Glazing:  Comply with ASTM C 1401, "Guide for Structural Sealant 
Glazing" for design and installation of structural-sealant-glazed systems. 

J. Structural-Sealant Joints:  Design reviewed and approved by structural-sealant manufacturer. 

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

L. Preinstallation Conference:  Conduct conference at Project site. 

1.7 PROJECT CONDITIONS 

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

1.8 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of aluminum-framed systems that do not comply with requirements or 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. Noise or vibration caused by thermal movements. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 
d. Adhesive or cohesive sealant failures. 
e. Water leakage through fixed glazing and framing areas. 
f. Failure of operating components. 

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

B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair 
or replace components on which finishes do not comply with requirements or that fail in 
materials or workmanship within specified warranty period.  Warranty does not include normal 
weathering. 

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

A. Entrance Door Hardware: 

1. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of entrance door hardware. 

2. Initial Maintenance Service:  Beginning at Substantial Completion, provide six months' 
full maintenance by skilled employees of entrance door hardware Installer.  Include 
quarterly preventive maintenance, repair or replacement of worn or defective 
components, lubrication, cleaning, and adjusting as required for proper entrance door 
hardware operation at rated speed and capacity.  Provide parts and supplies the same as 
those used in the manufacture and installation of original equipment. 

B. Structural-Sealant-Glazed Systems: 

1. Initial Maintenance Service:  Beginning at Substantial Completion, provide 24 months' 
full maintenance by skilled employees of structural-sealant-glazed system Installer.  
Include quarterly preventive maintenance, repair or replacement to ensure long-term 
performance and durability of structural-sealant-glazed system as required for proper 
entrance door hardware operation at rated speed and capacity.  Provide parts and supplies 
the same as those used in the manufacture and installation of original system. 

2. Continuing Maintenance Proposal:  From Installer to Owner, in the form of a standard 
yearly (or other period) maintenance agreement, starting on date initial maintenance 
service is concluded.  State services, obligations, conditions, and terms for agreement 
period and for future renewal options. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

B. Basis-of-Design Product:  Subject to compliance with requirements, provide Kawneer TRIFAB 
VG 451T, 2 inches x 4 ½-inches mullions, clear anodized Class I finish, screw spline assembly 
system or contractor’s preference to be pre-approved by the Architect, insulated glazing center 
glazed and thermally broken or a comparable product by one of the following: 

1. Arcadia, Inc. 
2. Arch Aluminum & Glass Co., Inc. 
3. CMI Architectural 
4. Commercial Architectural Products, Inc. 
5. EFCO Corporation. 
6. Kawneer North America; an Alcoa company. 
7. Leed Himmel Industries, Inc. 
8. Pittco Architectural Metals, Inc. 
9. TRACO. 
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10. Tubelite. 
11. United States Aluminum. 
12. Vistawall Architectural Products; The Vistawall Group; a Bluescope Steel company. 
13. YKK AP America Inc. 

2.2 MATERIALS 

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, Profiles, and Tubes:  ASTM B 221. 
3. Extruded Structural Pipe and Tubes:  ASTM B 429. 
4. Structural Profiles:  ASTM B 308/B 308M. 
5. Welding Rods and Bare Electrodes:  AWS A5.10/A5.10M. 

B. Steel Reinforcement:  Manufacturer's standard zinc-rich, 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. 

2.3 FRAMING SYSTEMS 

A. Framing Members:  Manufacturer's standard extruded-aluminum framing members of thickness 
required and reinforced as required to support imposed loads. 

1. Construction:  Thermally broken. 
2. Glazing System:  Retained mechanically with gaskets on four sides. 
3. Glazing Plane:  Center. 

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

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

1. Use self-locking devices where fasteners are subject to loosening or turning out from 
thermal and structural movements, wind loads, or vibration. 

2. Reinforce members as required to receive fastener threads. 
3. Use exposed fasteners with countersunk Phillips screw heads, finished to match framing 

system. 

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

F. Framing System Gaskets and Sealants:  Manufacturer's standard, recommended by 
manufacturer for joint type. 

2.4 GLAZING SYSTEMS 

A. Glazing:  As specified in Division 08 Section "Glazing." 

B. Glazing Gaskets:  Manufacturer's standard compression types; replaceable, molded or extruded, 
of profile and hardness required to maintain watertight seal. 

C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric type. 

D. Bond-Breaker Tape:  Manufacturer's standard TFE-fluorocarbon or polyethylene material to 
which sealants will not develop adhesion. 

E. Glazing Sealants:  For structural-sealant-glazed systems, as recommended by manufacturer for 
joint type, and as follows: 

1. Structural Sealant:  ASTM C 1184, single-component neutral-curing silicone formulation 
that is compatible with system components with which it comes in contact, specifically 
formulated and tested for use as structural sealant and approved by a structural-sealant 
manufacturer for use in aluminum-framed systems indicated. 
a. Color:  As selected by Architect from manufacturer's full range of colors. 

2. Weatherseal Sealant:  ASTM C 920 for Type S, Grade NS, Class 25, Uses NT, G, A, and 
O; single-component neutral-curing formulation that is compatible with structural sealant 
and other system components with which it comes in contact; recommended by 
structural-sealant, weatherseal-sealant, and aluminum-framed-system manufacturers for 
this use. 
a. Color:  Matching structural sealant. 

2.5 ENTRANCE DOOR SYSTEMS 

A. Entrance Doors:  Manufacturer's standard glazed entrance doors for manual-swing operation. 

1. Door Construction:  1-3/4-inch (44.5-mm) overall thickness, with minimum 0.125-inch- 
(3.2-mm-) thick, extruded-aluminum tubular rail and stile members.  Mechanically fasten 
corners with reinforcing brackets that are deeply penetrated and fillet welded or that 
incorporate concealed tie rods. 

a. Thermal Construction:  High-performance plastic connectors separate aluminum 
members exposed to the exterior from members exposed to the interior. 

2. Door Design:   Medium stile; 3-1/2-inch (88.9-mm) nominal width. 
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a. Accessible Doors:  Smooth surfaced for width of door in area within 10 inches 
(255 mm) above floor or ground plane. 

3. Glazing Stops and Gaskets:  Manufacturer’s standard, snap-on, extruded-aluminum stops 
and preformed gaskets. 

a. Provide nonremovable glazing stops on outside of door. 

B. Entrance Door Hardware:  As specified in Division 08 Section "Door Hardware." 

2.6 ENTRANCE DOOR HARDWARE 

A. General:  Provide entrance door hardware and entrance door hardware sets indicated in 
“Entrance Door Hardware Sets” Article” for each entrance door to comply with requirements in 
this Section. 

1. Entrance Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and 
named manufacturers' products. 

2. Sequence of Operation:  Provide electrified door hardware function, sequence of 
operation, and interface with other building control systems indicated. 

3. Opening-Force Requirements: 

a. Egress Doors:  Not more than 15 lbf  to release the latch and not more than 30 lbf 
to set the door in motion  and not more than 15 lbf (67 N) to open the door to its 
minimum required width. 

b. Accessible Interior Doors:  Not more than 5 lbf (22.2 N) to fully open door. 

B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive 
qualities of each type of entrance door hardware are indicated in "Entrance Door Hardware 
Sets" Article.  Products are identified by using entrance door hardware designations as follows: 

1. Entrance Door Hardware Sets:  Provide quantity, item, size, finish or color to be selected 
by the Architect from the manufacturer’s full range of options and colors, and named 
manufacturers’ products complying with BHMA standard referenced. 

C. Opening-Force Requirements: 
1. Latches and Exit Devices:  Not more than 15 lbf (67 N) required to release latch. 

D. Pivot Hinges:  BHMA A156.4, Grade 1. 

1. Offset-Pivot Hinges:  Provide top, bottom, and intermediate offset pivots at each door 
leaf. 

E. Mortise Auxiliary Locks:  BHMA A156.5, Grade 1. 

F. Panic Exit Devices:  BHMA A156.3, Grade 1, listed and labeled by a testing and inspecting 
agency acceptable to authorities having jurisdiction, for panic protection, based on testing 
according to UL 305. 
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G. Cylinders:  As specified in Division 08 Section "Door Hardware.” 

H. Strikes:  Provide strike with black-plastic dust box for each latch or lock bolt; fabricated for 
aluminum framing. 

I. Operating Trim:  BHMA A156.6. 

J. Closers:  BHMA A156.4, Grade 1, with accessories required for a complete installation, sized 
as required by door size, exposure to weather, and anticipated frequency of use; adjustable to 
meet field conditions and requirements for opening force. 

K. Door Stops:  BHMA A156.16, Grade 1, floor or wall mounted, as appropriate for door location 
indicated, with integral rubber bumper. 

L. Weather Stripping:  Manufacturer's standard replaceable components. 

1. Compression Type:  Made of ASTM D 2000, molded neoprene, or ASTM D 2287, 
molded PVC. 

2. Sliding Type:  AAMA 701, made of wool, polypropylene, or nylon woven pile with 
nylon-fabric or aluminum-strip backing. 

M. Weather Sweeps:  Manufacturer's standard exterior-door bottom sweep with concealed fasteners 
on mounting strip. 

N. Silencers:  BHMA A156.16, Grade 1. 

O. Thresholds:  BHMA A156.21, raised thresholds beveled with a slope of not more than 1:2, with 
maximum height of 1/2 inch (13 mm).  ADA and ICC/ANSI A117.1-2003 compliant. 

P. Finger Guards:  Manufacturer's standard collapsible neoprene or PVC gasket anchored to frame 
hinge-jamb at center-pivoted doors. 

2.7 ACCESSORY MATERIALS 

A. Joint Sealants:  For installation at perimeter of aluminum-framed systems, as specified in 
Division 07 Section "Joint Sealants." 

B. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 
requirements except containing no asbestos; formulated for 30-mil (0.762-mm) thickness per 
coat. 

2.8 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. 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. 
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C. Framing Members, General:  Fabricate components that, when assembled, have the following 
characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Means to drain water passing joints, condensation 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 

maintain required glazing edge clearances. 
6. Provisions for field replacement of glazing from interior. 
7. Fasteners, anchors, and connection devices that are concealed from view to greatest 

extent possible. 

D. Mechanically Glazed Framing Members:  Fabricate for flush glazing without projecting stops. 

E. Structural-Sealant-Glazed Framing Members:  Include accommodations for using temporary 
support device to retain glazing in place while structural sealant cures. 

F. Storefront Framing:  Fabricate components for assembly using shear-block system and head-
and-sill-receptor system with shear blocks at intermediate horizontal members. 

G. Entrance Door Frames:  Reinforce as required to support loads imposed by door operation and 
for installing entrance door hardware. 

1. At exterior doors, provide compression weather stripping at fixed stops. 
2. At interior doors, provide silencers at stops to prevent metal-to-metal contact.  Install 

three silencers on strike jamb of single-door frames and two silencers on head of frames 
for pairs of doors. 

H. Entrance Doors:  Reinforce doors as required for installing entrance door hardware. 

1. At pairs of exterior doors, provide sliding-type weather stripping retained in adjustable 
strip and mortised into door edge. 

2. At exterior doors, provide weather sweeps applied to door bottoms. 

I. Entrance Door Hardware Installation:  Factory install entrance door hardware to the greatest 
extent possible.  Cut, drill, and tap for factory-installed entrance door hardware before applying 
finishes. 

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

2.9 ALUMINUM FINISHES 

A. Clear Anodic Finish:  AAMA 611, AA-M12C22A31, Class I.   
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2.10 SOURCE QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to evaluate structural-sealant-
glazed systems. 

B. Structural-Sealant-Glazed Systems:  Perform quality-control procedures complying with 
ASTM C 1401 recommendations, including, but not limited to, system material-qualification 
procedures, sealant testing, and system fabrication reviews and checks. 

C. Structural-sealant-glazed system will be considered defective if it does not pass tests and 
inspections. 

D. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

B. 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. 
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 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. 
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D. Set continuous sill members and flashing in full sealant bed as specified in Division 07 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 08 Section "Glazing." 

1. Structural-Sealant Glazing: 

a. Prepare surfaces that will contact structural sealant according to sealant 
manufacturer's written instructions to ensure compatibility and adhesion.  
Preparation includes, but is not limited to, cleaning and priming surfaces. 

b. Install weatherseal sealant according to Division 07 Section "Joint Sealants" and 
according to sealant manufacturer's written instructions to produce weatherproof 
joints.  Install joint filler behind sealant as recommended by sealant manufacturer. 

G. Entrance Doors:  Install doors to produce smooth operation and tight fit at contact points. 

1. Exterior Doors:  Install to produce weathertight enclosure and tight fit at weather 
stripping. 

2. Field-Installed Entrance Door Hardware:  Install surface-mounted entrance door 
hardware according to entrance door hardware manufacturers' written instructions using 
concealed fasteners to greatest extent possible. 

H. Install perimeter joint sealants as specified in Division 07 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 (3 
mm in 3.7 m); 1/4 inch (6 mm) over total length. 

2. Alignment: 

a. Where surfaces abut in line, limit offset from true alignment to 1/16 inch (1.5 mm). 
b. Where surfaces meet at corners, limit offset from true alignment to 1/32 inch (0.8 

mm). 

B. Diagonal Measurements:  Limit difference between diagonal measurements to 1/8 inch (3 mm). 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
perform field tests and inspections. 
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B. Testing Services:  Testing and inspecting of representative areas to determine compliance of 
installed systems with specified requirements shall take place as follows and in successive 
phases as indicated on Drawings.  Do not proceed with installation of the next area until test 
results for previously completed areas show compliance with requirements. 

1. Structural-Sealant Compatibility and Adhesion:  Structural sealant shall be tested 
according to recommendations in ASTM C 1401. 

a. Destructive Test Method A, "Hand Pull Tab (Destructive)," in ASTM C 1401, 
Appendix X2, shall be used. 

1) A minimum of two areas on each building face shall be tested. 
2) Repair installation areas damaged by testing. 

2. Structural-Sealant Glazing Inspection:  After installation of aluminum-framed systems is 
complete, structural-sealant glazing shall be inspected and evaluated according to 
recommendations in ASTM C 1401. 

3. Air Infiltration:  Areas shall be tested for air leakage of 1.5 times the rate specified for 
laboratory testing under "Performance Requirements" Article, but not more than 0.06 
cfm/sq. ft. (0.03 L/s per sq. m), of fixed wall area when tested according to 
ASTM E 783 at a minimum static-air-pressure difference of 6.24 lbf/sq. ft. (300 Pa). 

4. Water Penetration:  Areas shall be tested according to ASTM E 1105 at a minimum 
uniform and cyclic static-air-pressure difference of 0.67 times the static-air-pressure 
difference specified for laboratory testing under "Performance Requirements" Article, but 
not less than 4.18 lbf/sq. ft. (200 Pa), and shall not evidence water penetration. 

5. Water Spray Test:  Before installation of interior finishes has begun, a minimum area of 
75 feet (23 m) by 1 story of aluminum-framed systems designated by Architect shall be 
tested according to AAMA 501.2 and shall not evidence water penetration. 

C. Repair or remove work if test results and inspections indicate that it does not comply with 
specified requirements. 

D. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

E. Aluminum-framed assemblies will be considered defective if they do not pass tests and 
inspections. 

F. Prepare test and inspection reports. 

3.5 ADJUSTING 

A. Adjust operating entrance door hardware to function smoothly as recommended by 
manufacturer. 

1. For entrance doors accessible to people with disabilities, adjust closers to provide a 3-
second closer sweep period for doors to move from a 70-degree open position to 3 inches 
(75 mm) from the latch, measured to the leading door edge. 
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SECTION 085113 - ALUMINUM WINDOWS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes operable aluminum-framed windows. 

1.2 PERFORMANCE REQUIREMENTS 

A. General:  Provide aluminum windows capable of complying with performance requirements 
indicated, based on testing manufacturer's windows that are representative of those specified, 
and that are of minimum test size required by AAMA/WDMA 101/I.S.2/NAFS. 

B. Structural Performance:  Provide aluminum windows capable of withstanding the effects of the 
following loads, based on testing units representative of those indicated for Project that pass 
AAMA/WDMA 101/I.S.2/NAFS, Uniform Load Structural Test: 

1. Design Wind Loads:  Determine design wind loads applicable to Project from basic wind 
speed indicated in miles per hour at 33 feet above grade, according to ASCE 7, 
Section 6.5, "Method 2-Analytical Procedure," based on mean roof heights above grade 
indicated on Drawings. 

a. Basic Wind Speed 90 mph  
b. Importance Factor:  high. 
c. Exposure Category: C 

2. Deflection:  Design glass framing system to limit lateral deflections of glass edges to less 
than 1/175 of glass-edge length or 3/4 inch, whichever is less, at design pressure based on 
testing performed according to AAMA/WDMA 101/I.S.2/NAFS, Uniform Load 
Deflection Test or structural computations. 

C. Windborne-Debris Resistance:  Provide glazed windows capable of resisting impact from 
windborne debris, based on the pass/fail criteria as determined from testing glazed windows 
identical to those specified, according to ASTM E 1886 and testing information in 
ASTM E 1996 and requirements of authorities having jurisdiction. 

D. Thermal Movements:  Provide aluminum windows, including anchorage, that allow for thermal 
movements resulting from the following maximum change (range) in ambient and surface 
temperatures by preventing buckling, opening of joints, overstressing of components, failure of 
joint sealants, failure of connections, and other detrimental effects.  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  
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1.3 TESTING AND PERFORMANCE REQUIREMENTS 

A. Test Units 

1. Air, water and structural test unit sizes and configuration shall conform to                           
requirement set forth in AAMA 101-97. 

B. Test Procedures and Performance Standards: 

1. Windows shall conform to all ANSI/AAMA 101-97, AW-100 requirements. 
2. Air Infiltration Test  

a. With window sash and ventilators closed and locked, test unit in accordance with 
ASTM E 283 at static air pressure of 6.24 psf. 

b. Air infiltration shall not exceed .03 cfm per foot of perimeter crack length. 

3. Water Resistance Test 

a. With window sash and ventilators closed and locked, test unit in accordance with 
ASTM E 331 at static pressure difference of 12.00 psf. 

b. There shall be no uncontrolled water leakage.   

4. Uniform Load Deflection Test 

a. With window sash and ventilators closed and locked, test unit in accordance with 
ASTM E 330 at a static air pressure difference (positive and negative) of 100 psf. 

b. During the course of the test, no member shall deflect more than 1/175 of its span. 

5. Uniform Load Structural Test 

a. With window sash and ventilators closed and locked, test unit in accordance with 
ASTM E 330 at a static air pressure difference of 150 psf. 

b. At conclusion of test there shall be no glass breakage, permanent damage to 
fasteners, hardware parts, support arms or actuating mechanisms, nor any other 
damage which would cause the window to be inoperable. 

6. Condensation Resistance Test (CRF) 

a. With window sash and ventilators closed and locked, test unit in accordance with 
AAMA 1502.7. 

b. Condensation Resistance Factor (CRF) shall be not less than 58. 

7. Thermal Transmittance Test (Conductive U-value) 

a. With window sash and ventilators closed and locked, test unit in accordance with 
AAMA 1503.1. 

b. Conductive thermal transmittance (u-value) shall be not more than .49 
BTU/hr/sf/F0. 

8. Unless otherwise specified, windows tested for condensation resistance and thermal 
transmittance shall be glazed with no more than two lites of clear annealed glass.  Sealed 
insulating glass shall be of standard construction. 

ALUMINUM WINDOWS 085113 - 2



UTNG – FILLMORE ARMORY REMODEL 
 

1.4 SUBMITTALS 

A. Product Data:  For each type of aluminum window indicated. 

B. Product Schedule:  Use same designations indicated on Drawings. 

C. Maintenance data. 

1.5 QUALITY ASSURANCE 

A. Installer:  A qualified installer, approved by manufacturer to install manufacturer's products. 

B. Glazing Publications:  Comply with published recommendations of glass manufacturers and 
with GANA's "Glazing Manual" unless more stringent requirements are indicated. 

1.6 WARRANTY 

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

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

a. Failure to meet performance requirements. 
b. Structural failures including excessive deflection, water leakage, air infiltration, or 

condensation. 
c. Faulty operation of movable sash and hardware. 
d. Deterioration of metals, other materials, and metal finishes beyond normal 

weathering. 
e. Failure of insulating glass. 

2. Warranty Period: 

a. Window:  3 (Three) years from date of Substantial Completion. 
b. Glazing:  10 (ten) years from date of Substantial Completion. 
c. Metal Finish:  10 (ten) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Product:  Custom Window, Series 8300 Landmark Windows.   

1. Profile 1: 8300-DF Double Flute (location as noted on drawings). 
2. Profile 2: 8300-SQ Square (location as noted on drawings). 
3. Muntins:  True divided lights. 
4. Muntin width:  7/8 inches. 
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2.2 WINDOWS: 

A. Window Type:  Projected 

B. Comply with AAMA/WDMA 101/I.S.2/NAFS. 

1. Performance Class and Grade:  HC40. 

C. Condensation-Resistance Factor (CRF):  Provide aluminum windows tested for thermal 
performance according to AAMA 1503, showing a CRF of 48. 

D. Thermal Transmittance:  Provide aluminum windows with a whole-window, U-factor maximum 
indicated at 15-mph exterior wind velocity and winter condition temperatures when tested 
according to ASTM E 1423. 

1. U-Factor:  0.43 Btu/sq. ft. x h x deg F or less. 

E. Solar Heat-Gain Coefficient (SHGC):  Provide aluminum windows with a whole-window 
SHGC maximum of 0.50 determined according to NFRC 200 procedures. 

2.3 MATERIALS  

A. Aluminum 

1. Extruded aluminum shall be 6063-T5 alloy and temper. 

B. Weatherstrip 

1. All weatherstrip shall be Monsanto Santoprene or equal. 

C. Glass and Glazing 

1. As specified in Division 08. 
2. Thermal Barrier 

a. Thermal barrier material shall be poured-in-place two part polyurethane.  
b. Specified hardware shall not bridge the thermal barrier. 

2.4 GLAZING 

A. Glass and Glazing Materials:  Refer to Division 08 Section "Glazing" for glass units and glazing 
requirements applicable to glazed aluminum window units. 

B. Glass Clear, insulating-glass units, with low-E coating pyrolytic on second surface or sputtered 
on second or third surface complying with Division 08 Section "Glazing." 

2.5 FABRICATION 

A. Fabricate aluminum windows that are reglazable without dismantling sash or ventilator framing. 
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B. Weather Stripping:  Provide full-perimeter weather stripping for each operable sash and 
ventilator. 

C. Weep Holes:  Provide weep holes and internal passages to conduct infiltrating water to exterior. 

D. Glazing Stops:  Provide snap-on glazing stops coordinated with Division 08 Section "Glazing" 
and glazing system indicated.  Provide glazing stops to match sash and ventilator frames. 

2.6 ALUMINUM FINISHES 

A. Aluminum Anodic Finish:  Color:  Medium bronze. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install windows level, plumb, square, true to line, without distortion or impeding thermal 
movement, anchored securely in place to structural support, and in proper relation to wall 
flashing and other adjacent construction. 

B. Set sill members in bed of sealant or with gaskets, as indicated, for weathertight construction. 

C. Install windows and components to drain condensation, water penetrating joints, and moisture 
migrating within windows to the exterior. 

D. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic 
action at points of contact with other materials. 

E. Adjust operating sashes and ventilators, screens, hardware, and accessories for a tight fit at 
contact points and weather stripping for smooth operation and weathertight closure.  Lubricate 
hardware and moving parts. 

F. Clean aluminum surfaces immediately after installing windows.  Avoid damaging protective 
coatings and finishes.  Remove excess sealants, glazing materials, dirt, and other substances. 

G. Clean factory-glazed glass immediately after installing windows.  Comply with manufacturer's 
written recommendations for final cleaning and maintenance.  Remove nonpermanent labels, 
and clean surfaces. 

H. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during 
construction period. 

END OF SECTION 085113 
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SECTION 087100 - DOOR HARDWARE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

 1.  Commercial door hardware including door frame silencers. 
 2.  Re-working of existing, in-wall HM door frame(s) to receive new wood doors and hardware. 

1.2 SUBMITTALS 

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

B. Samples:  For each exposed finish. 

C. Other Action Submittals: 

1. Door Hardware Sets:  Prepared by or under the supervision of Architectural Hardware 
Consultant, detailing fabrication and assembly of door hardware, as well as procedures 
and diagrams. 

a. Format:  Use same scheduling sequence and same door numbers as in the Contract 
Documents. 

b. Content:  Include the following information: 

1) Identification number, location, hand, fire rating, and material of each door 
and frame. 

2) Type, style, function, size, quantity, and finish of each door hardware 
item. Include description and function of each lockset and exit device. 

3) Complete designations of every item required for each door or opening 
including name and manufacturer. 

2. Keying Schedule:  Prepared by Best Access Systems, detailing Owner's final keying 
instructions for locks. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by lock manufacturer. 

B. Architectural Hardware Consultant Qualifications:  A person who is currently certified by DHI 
as an Architectural Hardware Consultant and who is experienced in providing consulting 
services for door hardware installations that are comparable in material, design, and extent to 
that indicated for this Project. 
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C. Keying Conference:  During part of a regular Project Site meeting early in the construction 
schedule, receive from Owner’s representative keying instructions for final keying schedule 
after reviewing door hardware keying system. 

D. Preinstallation Conference:  Notify Owner’s representative at least 14 calendar days before 
scheduled hardware installation date(s).  Ask Owner’s representative to attend and verify latest 
keying instructions. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver keys to manufacturer of key control system for subsequent delivery to Owner. 

1.5 COORDINATION 

A. Templates:  Distribute door hardware templates for doors, frames, and other work specified to 
be factory prepared for installing door hardware.  Check Shop Drawings of other work to 
confirm that adequate provisions are made for locating and installing door hardware to comply 
with indicated requirements. 

1.6 WARRANTY 

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

1. Warranty Period:  3 (three) years from date of Substantial Completion, except as follows: 

a. Manual Closers: 10 (ten) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. General:  Provide door hardware for each door to comply with requirements in this Section and 
door hardware sets indicated in Part 3 "Door Hardware Sets". 

1. Door Hardware Sets:  Provide quantity, item, size, finish indicated, that match existing 
door hardware in brand, style and function.   

B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive 
qualities of each type of door hardware are indicated in Part 3 "Door Hardware Sets".   

1. References to BHMA Standards:  Provide products complying with these standards and 
requirements for description, quality, and function. 
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2.2 HINGES, GENERAL 

A. Template Requirements:  Except for hinges and pivots to be installed entirely (both leaves) into 
wood doors and frames, provide only template-produced units. 

B. Hinge Base Metal:  Unless otherwise indicated, provide the following: 
1. Interior Hinges:  Steel, with steel pin. 

C. Nonremovable Pins:  Provide set screw in hinge barrel that, when tightened into a groove in 
hinge pin, prevents removal of pin while door is closed; for Door #104. 

2.3 HINGES 

A. Butts and Hinges:  BHMA A156.1. 

B. Template Hinge Dimensions:  BHMA A156.7. 

C. Manufacturers listed are for information only. Selected manufacturer must match existing 
manufacturer unless changes are authorized in writing by the Owner before purchase. 

1. McKinney Products Company (MC) 
2. Hager Companies (HAG). 
3. Stanley Commercial Hardware; Div. of The Stanley Works (STH). 
4. Ives 
5. Sargent Manufacturing Company; an ASSA ABLOY Group company (SGT). 
6. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH). 
7. Yale Commercial Locks and Hardware; an ASSA ABLOY Group company (YAL). 

2.4 LOCKS AND LATCHES, GENERAL 

A. Accessibility Requirements:  Provide operating devices that do not require tight grasping, 
pinching, or twisting of the wrist and that operate with a force of not more than 5 lbf  

B. Lock Trim: 

1. Levers:  match existing finish. 

C. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire 
doors. 

D. Backset:  2-3/4 inches unless otherwise indicated. 

E. Strikes:  Manufacturer's standard strike with strike box for each latchbolt or lock bolt, with 
curved lip extended to protect frame, finished to match door hardware set. 

2.5 MECHANICAL LOCKS AND LATCHES 

A. Lock Functions:  Function numbers and descriptions indicated in door hardware sets comply 
with the following: 
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1. Cylindrical Locks:  ANSI A156.2, Series 4000, Grade 1 and be UL listed. 

B. Manufacturers listed are for information only. Selected manufacturer must match existing 
manufacturer unless changes are authorized in writing by the Owner before purchase. 

1. Best Access Systems; Div. of The Stanley Works (BAS) – No Substitution. 

2.6 LOCK CYLINDERS 

A. Cylinders:  Manufacturer's standard tumbler type, constructed from brass or bronze, stainless 
steel, or nickel silver, and complying with the following: 

1. Number of Pins:  Seven 

B. Permanent Cores:  Manufacturer's standard; finish face to match lockset; with interchangeable 
cores. 

C. Construction Keying:  Comply with the following: 

1. Construction Cores:  Provide construction cores that are replaceable by permanent cores.  
Provide 4 construction master keys. 

a. Furnish permanent cores to Owner for installation. 

D. Manufacturer:  Same manufacturer as for locks and latches. 

2.7 KEYING 

A. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, 
Appendix A.  Incorporate decisions made in keying conference into Owner’s key system. 

1. Existing System:  Master key or grand master key locks to Owner's existing system. 

B. Keys:  Nickel silver; permanently inscribed with a visual key control number and including the 
notation "DO NOT DUPLICATE." 

1. Quantity:  In addition to one extra key blank for each lock, provide three cylinder change 
keys and five master keys. 

2.8 CLOSERS 

A. Accessibility Requirements:  Comply with the following maximum opening-force requirements: 

1. Interior, Non-Fire-Rated Hinged Doors:  5 lbf applied perpendicular to door. 

B. Size of Units:  Unless otherwise indicated, comply with manufacturer's written 
recommendations for size of door closers depending on size of door, exposure to weather, and 
anticipated frequency of use.  Provide factory-sized closers, adjustable to meet field conditions 
and requirements for opening force. 
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C. Surface Closers:  BHMA A156.4, Grade 1.  Provide type of arm required for closer to be 
located on non-public side of door, unless otherwise indicated. 

1. LCN Closers; an Ingersoll-Rand Company (LCN). 
2. Norton Door Controls; an ASSA ABLOY Group company (NDC). 
3. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT). 

2.9 PROTECTIVE TRIM UNITS 

A. Size:  1-1/2 inches less than door width on push side and 1/2 inch less than door width on pull 
side, by height specified in door hardware sets. 

B. Metal Protective Trim Units:  BHMA A156.6; beveled top and 2 sides; fabricated from material 
indicated in door hardware sets. 

C.  Manufacturers listed are for information only. Selected manufacturer must match existing 
manufacturer unless changes are authorized in writing by the Owner before purchase. 

1. Rockwood Manufacturing (RO)  
2. Hager Companies (HAG). 
3. IVES Hardware; an Ingersoll-Rand Company (IVS). 
4. Trimco (TBM). 

2.10 STOPS AND HOLDERS 

A. Stops and Bumpers:  BHMA A156.16, Grade 1. 

1. Provide floor stops for doors unless wall or other type stops are scheduled or indicated.  
Do not mount floor stops where they will impede traffic.  Where floor or wall stops are 
not appropriate, provide overhead holders. 

B. Silencers for Door Frames:  BHMA A156.16, Grade 1; neoprene or rubber; fabricated for 
drilled-in application to frame.  Surface “stick-on” types are prohibited. 

C. Available Manufacturers: 

1. Hager Companies (HAG). 
2. IVES Hardware; an Ingersoll-Rand Company (IVS). 
3. Rockwood Manufacturing (RO) 

2.11 FABRICATION 

A. Base Metals:  Produce door hardware units of base metal, fabricated by forming method 
indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  
Furnish metals of a quality equal to or greater than that of specified door hardware units and 
BHMA A156.18.  Do not furnish manufacturer's standard materials or forming methods if 
different from specified standard. 
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B. Fasteners:  Provide screws according to commercially recognized industry standards for 
application intended, except aluminum fasteners are not permitted.  Provide Phillips flat-head 
screws with finished heads to match surface of door hardware, unless otherwise indicated. 

1. Comply with NFPA 80 for fasteners of door hardware in fire-rated applications. 

C. Finishes:  BHMA A156.18, as indicated in door hardware sets. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Steel Doors and Frames:  Comply with DHI A115 Series.  Drill and tap doors and frames for 
surface-applied door hardware according to ANSI A250.6. 

B. Wood Doors:  Comply with DHI A115-W Series. 

C. Mounting Heights:  Mount door hardware units at heights indicated as follows unless otherwise 
indicated or required to comply with governing regulations. 

1. Standard Steel Doors and Frames:  DHI's "Recommended Locations for Architectural 
Hardware for Standard Steel Doors and Frames." 

2. Custom Steel Doors and Frames:  DHI's "Recommended Locations for Builders' 
Hardware for Custom Steel Doors and Frames." 

3. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for 
Wood Flush Doors." 

4. Install door closers on room-side NOT corridor-side of door. No exceptions. 

D. Install each door hardware item to comply with manufacturer's written instructions.  Where 
cutting and fitting are required to install door hardware onto or into surfaces that are later to be 
painted or finished in another way, coordinate removal, storage, and reinstallation of surface 
protective trim units with finishing work specified in Division 09 Sections.  Do not install 
surface-mounted items until finishes have been completed on substrates involved. 

E. Key Control System:  Tag keys and place them on markers and hooks in key control system 
cabinet, as determined by final keying schedule. 

F. Adjustment:  Adjust and check each operating item of door hardware and each door to ensure 
proper operation or function of every unit.  Replace units that cannot be adjusted to operate as 
intended.  Adjust door control devices to compensate for final operation of heating and 
ventilating equipment and to comply with referenced accessibility requirements. 

1. Door Closers:  Unless otherwise required by authorities having jurisdiction, adjust sweep 
period so that, from an open position of 70 degrees, the door will take at least 3 seconds 
to move to a point 3 inches from the latch, measured to the leading edge of the door. 
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3.2 FIELD QUALITY CONTROL 

A. Independent Architectural Hardware Consultant:  Owner will engage a qualified independent 
Architectural Hardware Consultant to perform inspections and to prepare inspection reports. 

 
3.01 HARDWARE SCHEDULE 
 

A. The following schedule is furnished for whatever assistance it may afford the Contractor; do not 
consider it as entirely inclusive. Should any particular door or item be omitted in any scheduled 
hardware heading, provide door or item with hardware same as required for similar purposes. 
Hardware supplier is responsible for handing and sizing all products as listed in the hardware 
heading. Quantities listed are for each pair of doors, or for each single door. 

 
 

Hardware Set   1 
Doors: 101A 
Each Opening to Receive: 
1 EA CYLINDER  RIM or MORTISE AS REQ’D 626  BEST ACC. SYS. 
 BALANCE OF HARDWARE BY DOOR SUPPLIER 
 
Hardware Set   2 
Doors: 101B, 101C 
Each Opening to Receive: 
3 EA  BB HINGE TA2714  4.5" x 4.5" 26D MCKINNEY 
1 EA  MORTISE EXIT 8913 ETL x LC  32D SARGENT 
1 EA  MORTISE CYL. 1E74  C208  RP3 626 BEST ACC. SYS. 
1 EA  CLOSER 351-CPS  EN SARGENT 
1 EA  KICK PLATE 10" x 2" LDW  32D ROCKWOOD 
1 SET SMOKE SEAL S88D x  L.A.R.  DUR PEMKO 
 
Hardware Set   3 
Doors: 102A, 104A, 205A 
Each Opening to Receive: 
3 EA  BB HINGE TA2714  4.5" x 4.5" 26D MCKINNEY 
1 EA  OFFICE LOCK 93K7AB  15D  S3 626 BEST ACC. SYS. 
1 EA  WALL STOP 409 32D ROCKWOOD 
3 EA  SILENCER 608 GREY ROCKWOOD 
 
Hardware Set   4 
Doors: 101D, 106A 
Each Opening to Receive: 
3 EA  BB HINGE TA2714  4.5" x 4.5" 26D MCKINNEY 
1 EA  STOREROOM LOCK 93K7D 15D  S3 626 BEST ACC. SYS. 
1 EA  WALL STOP 409 32D ROCKWOOD 
3 EA  SILENCER 608 GREY ROCKWOOD 
 
Hardware Set   5 
Doors: 001A, 002A, 002B, 002C, 111A, 111B, 112B, 115A, 202A, 204A 
Each Opening to Receive: 
1 EA  OFFICE LOCK 93K7AB  15D  S3 626 BEST ACC. SYS. 
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1 EA  WALL STOP 409 32D ROCKWOOD 
3 EA  SILENCER 608 GREY ROCKWOOD 
 
Hardware Set   6 
Doors: 105A 
Each Opening to Receive: 
6 EA  HINGE TA2714 4.5 X 4.5  (NRP) 26D MCKINNEY 
1 EA  SURF VERT ROD 12-8710 ETL  32D SARGENT 
1 EA  SURF VERT ROD 12-8713 ETL X LC 32D SARGENT 
1 EA  MORTISE CYL. 1E74  C208  RP3 626 BEST ACC. SYS. 
2 EA  CLOSER 351-CPS  EN SARGENT 
2 EA  KICK PLATE 10" x 2" LDW  32D ROCKWOOD 
1 SET SMOKE SEAL S88D x  L.A.R.  DUR PEMKO 
 
Hardware Set   7 
Doors: 110C, 201A, 204B 
Each Opening to Receive: 
3 EA  BB HINGE TA2714  4.5" x 4.5" 26D MCKINNEY 
1 EA  CLASSROOM LOCK 93K7R  15D  S3  626 BEST ACC. SYS. 
1 EA  CLOSER 351-UO  EN SARGENT 
1 EA  KICK PLATE 10" x 2" LDW  32D ROCKWOOD 
1 EA  WALL STOP 409  32D ROCKWOOD 
1 SET SMOKE SEAL S88D x  L.A.R.  DUR PEMKO 
 
Hardware Set   8 
Doors: 107A, 109A 
Each Opening to Receive: 
3 EA  BB HINGE TA2714  4.5" x 4.5" 26D MCKINNEY 
1 EA  PASSAGE LATCH 93K0N  15D  S3  626 BEST ACC. SYS. 
1 EA  CLOSER 351-UO  EN SARGENT 
1 EA  KICK PLATE 10" x 2" LDW  32D ROCKWOOD 
1 EA  WALL STOP 409  32D ROCKWOOD 
1 SET SMOKE SEAL S88D x  L.A.R.  DUR PEMKO 
 
Hardware Set   9 
Doors: 113B 
Each Opening to Receive: 
3 EA  BB HINGE TA2714  4.5" x 4.5" 26D MCKINNEY 
1 EA  CLASSROOM LOCK 93K7R  15D  S3  626 BEST ACC. SYS. 
1 EA  CLOSER 351-UO  EN SARGENT 
1 EA  KICK PLATE 10" x 2" LDW  32D ROCKWOOD 
1 EA  WALL STOP 409  32D ROCKWOOD 
1 EA  THRESHOLD 271A x L.A.R.  AL PEMKO 
1 SET SMOKE SEAL S88D x  L.A.R.  DUR PEMKO 
1 EA  DOOR SWEEP 315CN x L.A.R.  AL PEMKO 
 
Hardware Set   10 
Doors: 118B 
Each Opening to Receive: 
3 EA  BB HINGE TA2314  4.5" x 4.5"  NRP 26D MCKINNEY 
1 EA  MORTISE EXIT 8913 ETL x LC  32D SARGENT 
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1 EA  MORTISE CYL. 1E74  C208  RP3 626 BEST ACC. SYS. 
1 EA  CLOSER 351-CPS  EN SARGENT 
1 EA  KICK PLATE 10" x 2" LDW  32D ROCKWOOD 
1 EA  THRESHOLD 271A x L.A.R.  AL PEMKO 
1 SET SMOKE SEAL S88D x  L.A.R.  DUR PEMKO 
1 EA  DOOR SWEEP 315CN x L.A.R.  AL PEMKO 
 
Hardware Set   11 
Doors: 118A 
Each Opening to Receive: 
1 SET AUTO FLUSH BOLT 1842  26D ROCKWOOD 
1 EA  COORDINATOR 1660  USP ROCKWOOD 
1 EA  MTG. BRACKET 1601AB/C  USP ROCKWOOD 
1 EA  DUST STRIKE 570  26D ROCKWOOD 
1 EA  STOREROOM LOCK 93K7D 15D  S3  626 BEST ACC. SYS. 
2 EA  O.H. STOP 904S  652 GLYNN-JOHNSON  
1 SET SMOKE SEAL S88D x  L.A.R.  DUR PEMKO 
 
Hardware Set   12 
Doors: 110A, 110D, 206A 
Each Opening to Receive: 
3 EA  BB HINGE TA2314  4.5" x 4.5"  NRP 26D MCKINNEY 
1 EA  MORTISE EXIT 8913 ETL x LC  32D SARGENT 
1 EA  MORTISE CYL. 1E74  C208  RP3 626 BEST ACC. SYS. 
1 EA  CLOSER 351-CPS  EN SARGENT 
1 EA  KICK PLATE 10" x 2" LDW  32D ROCKWOOD 
1 EA  THRESHOLD 271A x L.A.R.  AL PEMKO 
1 SET SMOKE SEAL S88D x  L.A.R.  DUR PEMKO 
1 EA  DOOR SWEEP 315CN x L.A.R.  AL PEMKO 
 
Hardware Set   13 
Doors: 112A 
Each Opening to Receive: 
1 EA  OFFICE LOCK 93K7AB  15D  S3 626 BEST ACC. SYS. 
1 EA  CLOSER 351-UO  EN SARGENT 
1 EA  KICK PLATE 10" x 2" LDW  32D ROCKWOOD 
1 EA  WALL STOP 409  32D ROCKWOOD 
1 SET SMOKE SEAL S88D x  L.A.R.  DUR PEMKO 
 
Hardware Set   14 
Doors: 201B 
Each Opening to Receive: 
6 EA  BB HINGE TA2714  4.5" x 4.5" 26D MCKINNEY 
1 EA  STOREROOM LOCK 93K7D 15D  S3  626 BEST ACC. SYS. 
 
 
 
END OF SECTION 087100 
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SECTION 088000 - GLAZING 

PART 1 - GENERAL 

1.1 SUMMARY 

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

1. Windows. 
2. Doors. 
3. Storefront framing. 

1.2 DEFINITIONS 

A. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a 
specified gas. 

B. Deterioration of Insulating Glass:  Failure of hermetic seal under normal use that is attributed 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.  
Evidence of failure is the obstruction of vision by dust, moisture, or film on interior surfaces of 
glass. 

1.3 PERFORMANCE REQUIREMENTS 

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

B. Glass Design:  Glass thickness designations indicated are minimums and are for detailing only.  
Confirm glass thicknesses by analyzing Project loads and in-service conditions.  Provide glass 
lites in the thickness designations indicated for various size openings, 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: 

a. Specified Design Wind Loads:  <Insert design wind load> [As indicated]. 
b. Specified Design Wind Loads:  <Insert design wind load> [As indicated], but 

not less than wind loads applicable to Project as required by ASCE 7 "Minimum 
Design Loads for Buildings and Other Structures":  Section 6.0 "Wind Loads." 
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c. Design Wind Loads:  Determine design wind loads applicable to Project from 
basic wind speed indicated in miles per hour at 33 feet above grade, according to 
ASCE 7, "Minimum Design Loads for Buildings and Other Structures":  
Section 6.5, "Method 2-Analytical Procedure," based on mean roof heights above 
grade indicated on Drawings. 

1) Basic Wind Speed:  <Insert value.> 
2) Importance Factor:  <Insert factor>. 
3) Exposure Category:  [A] [B] [C] [D]. 

d. Specified Design Snow Loads:  <Insert design snow load> [As indicated], but 
not less than snow loads applicable to Project as required by ASCE 7, "Minimum 
Design Loads for Buildings and Other Structures":  Section 7.0, "Snow Loads." 

e. Probability of Breakage for Vertical Glazing:  8 lites per 1000 for lites set 
vertically or not more than 15 degrees off vertical and under wind action. 

1) Load Duration:  [60 seconds or less] [3 seconds] <Insert value>. 

f. Probability of Breakage for Sloped Glazing:  1 lite per 1000 for lites set more than 
15 degrees off vertical and under wind and snow action. 

1) Load Duration:  [30] <Insert number> days. 

g. Minimum Glass Thickness for Exterior Lites:  Not less than [6.0] <Insert 
thickness designation> mm. 

h. 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 
framing 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 
specified based on manufacturer's published test data, as determined according to procedures 
indicated below: 

1. For monolithic-glass lites, properties are based on units with lites of thickness indicated. 
2. For insulating-glass units, properties are based on units of thickness indicated for overall 

unit and for each lite [6.0 mm thick] <Insert dimension> and a nominal [1/2-inch- 
(12.7-mm-)] <Insert dimension> wide interspace. 

3. Center-of-Glass Values:  Based on using LBL-44789 WINDOW 5.0 computer program 
for the following methodologies: 

a. U-Factors:  NFRC 100 expressed as Btu/ sq. ft. x h x deg F (W/sq. m x K). 
b. Solar Heat Gain Coefficient:  NFRC 200. 
c. Solar Optical Properties:  NFRC 300. 
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1.4 SUBMITTALS 

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

B. Samples:  12-inch square, for each type of glass product indicated, other than monolithic clear 
float glass. 

C. Glazing Schedule:  Use same designations indicated on Drawings.  See Sheet A-601. 

D. Preconstruction Adhesion and Compatibility Test Report:  From glazing sealant manufacturer. 

1.5 QUALITY ASSURANCE 

A. Preconstruction Adhesion and Compatibility Testing:  Submit to elastomeric glazing sealant 
manufacturers, for testing according to ASTM C 1087, samples of each glazing material type, 
tape sealant, gasket, glazing accessory, and glass-framing member that will contact or affect 
elastomeric glazing sealants: 

B. Glazing for Fire-Rated Door Assemblies:  Glazing for assemblies that comply with NFPA 80 
and that are listed and labeled by a testing and inspecting agency acceptable to authorities 
having jurisdiction, for fire ratings indicated, based on testing according to NFPA 257. 

C. Safety Glazing Products:  Comply with testing requirements in 16 CFR 1201[ and, for wired 
glass, ANSI Z97.1]. 

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

1. AAMA Publications:  AAMA GDSG-1, "Glass Design for Sloped Glazing," and 
AAMA TIR-A7, "Sloped Glazing Guidelines." 

2. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "Glazing Guidelines for 
Sealed Insulating Glass Units." 

E. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least 
one component lite of units with appropriate certification label of the [Insulating Glass 
Certification Council] [Associated Laboratories, Inc]. 

1.6 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form, 
made out to Owner and signed by coated-glass manufacturer agreeing to replace 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] <Insert number> years from date of Substantial Completion. 

B. Manufacturer's Special Warranty on Laminated Glass:  Manufacturer's standard form, made out 
to Owner and signed by laminated-glass manufacturer agreeing to replace laminated-glass units 
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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] <Insert number> years from date of Substantial Completion. 

C. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form, made out 
to Owner and signed by insulating-glass manufacturer agreeing to replace 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. 

1. Warranty Period:  [10] <Insert number> years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Products:  Subject to compliance with requirements, provide one of the products 
specified. 

2.2 GLASS PRODUCTS 

A. Annealed Float Glass:  ASTM C 1036, Type I (transparent flat glass), Quality-Q3; of class 
indicated. 

1. Ultra-Clear (Low-Iron) Float Glass:  Class I (clear); with a minimum 91 percent visible 
light transmission and a minimum solar heat gain coefficient of 0.87. 

a. [Available ]Products: 

1) AFG Industries Inc.; Krystal Klear. 
2) Pilkington Building Products North America; Optiwhite. 
3) PPG Industries, Inc.; Starphire. 
4) <Insert manufacturer's name; product name or designation.> 

B. Heat-Treated Float Glass:  ASTM C 1048; Type I (transparent flat glass); Quality-Q3; of class, 
kind, and condition indicated. 

1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion 
parallel to bottom edge of glass as installed, unless otherwise indicated. 

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

3. For uncoated glass, comply with requirements for Condition A. 
4. For coated vision glass, comply with requirements for Condition C (other uncoated 

glass). 
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5. Provide Kind FT (fully tempered) float glass in place of annealed or Kind HS (heat-
strengthened) float glass where safety glass is indicated. 

C. Ceramic-Coated Spandrel Glass:  ASTM C 1048, Condition B (spandrel glass, one surface 
ceramic coated), Type I (transparent flat glass), Quality-Q3, and complying with other 
requirements specified. 

1. Fallout Resistance:  Provide spandrel units identical to those passing the fallout-
resistance test for spandrel glass specified in ASTM C 1048. 

D. Coated Spandrel Float Glass:  Float glass complying with other requirements specified and with 
the following: 

1. Fallout Resistance:  Provide spandrel units identical to those passing the fallout-
resistance test for spandrel glass specified in ASTM C 1048. 

2. Factory apply manufacturer's standard opacifier of the following material to coated 
second surface of lites, with resulting products complying with Specification No. 89-1-6 
in GANA Tempering Division's "Engineering Standards Manual." 

a. Manufacturer's standard opacifier material. 
b. Polyester film laminated to glass with solvent-based adhesive. 

E. Wired Glass:  ASTM C 1036, Type II (patterned and wired flat glass), Class 1 (clear), Quality-
Q-6; and of form and mesh pattern specified. 

F. Insulating-Glass Units, General:  Factory-assembled units consisting of sealed lites of glass 
separated by a dehydrated interspace, and complying with ASTM E 774 for Class CBA units 
and with requirements specified in this Article and in Part 2 "Insulating-Glass Units" Article. 

1. Provide Kind HS (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 Part 1 "Performance Requirements" 
Article. 

2. Overall Unit Thickness and Thickness of Each Lite:  Dimensions indicated for insulating-
glass units are nominal and the overall thicknesses of units are measured perpendicularly 
from outer surfaces of glass lites at unit's edge. 

3. Sealing System:  Dual seal. 
4. Spacer Specifications:  Manufacturer's standard spacer material and construction. 
5. Spacer Specifications:  Manufacturer's standard spacer material and construction 

complying with the following requirements: 

a. Spacer Material:  [Aluminum with mill or clear anodic finish] [Aluminum with 
black, color anodic finish] [Aluminum with bronze, color anodic finish] 
[Aluminum with powdered metal paint finish in color selected by Architect] 
[Galvanized steel] [Stainless steel] <Insert material>. 

b. Corner Construction:  Manufacturer's standard corner construction. 

GLAZING 088000 - 5 



UTNG – FILLMORE ARMORY REMODEL 

2.3 FIRE-RATED GLAZING PRODUCTS 

A. Fire-Protection Rating:  <Insert rating> [As indicated for the assembly in which glazing 
material is installed], and permanently labeled by a testing and inspecting agency acceptable to 
authorities having jurisdiction. 

B. Specially Tempered Monolithic Glass:  Proprietary Category II safety glazing product in the 
form of a specially tempered 1/4-inch thick monolithic lite, and as follows: 

1. Product:  Subject to compliance with requirements, "SuperLite" by SAFTI; a Division of 
O'Keeffe's Inc. 

2.4 GLAZING GASKETS 

A. Dense Compression Gaskets:  Molded or extruded gaskets of material indicated below, 
complying with standards referenced with name of elastomer indicated below, and of profile 
and hardness 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. 

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

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

2.5 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 
other materials they will contact, including glass products, seals of insulating-glass units, 
and glazing channel substrates, under conditions of service and application, as 
demonstrated by sealant manufacturer based on testing and field experience. 

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

3. VOC Content:  For sealants used inside of the weatherproofing system, not more than 
250 g/L when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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4. Colors of Exposed Glazing Sealants:  [As indicated by manufacturer's designations] 
[Match Architect's samples] [As selected by Architect from manufacturer's full 
range]. 

B. Elastomeric Glazing Sealants:  Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied chemically curing sealant specified, including those referencing 
ASTM C 920 classifications for type, grade, class, and uses related to exposure and joint 
substrates. 

1. Single-Component [Neutral- and Basic-Curing] [Neutral-Curing] Silicone Glazing 
Sealants GS-<#>: 

a. [Available ]Products: 

1) <Insert manufacturer's name; product name or designation.> 

b. Type and Grade:  S (single component) and NS (nonsag). 
c. Class:  [50] [100/50]. 
d. Use Related to Exposure:  NT (nontraffic). 
e. Uses Related to Glazing Substrates:  M, G, A, and, as applicable to glazing 

substrates indicated, O. 
f. Applications:  <Describe types of glazing applications where this sealant is 

required.> 

2. Neutral-Curing Silicone Glazing Sealants GS-<#>: 

a. [Available ]Products: 

1) <Insert manufacturer's name; product name or designation.> 

b. Type and Grade:  S (single component) and NS (nonsag). 
c. Class:  [25] [50]. 
d. Use Related to Exposure:  NT (nontraffic). 
e. Uses Related to Glazing Substrates:  [M], G, A, and, as applicable to glazing 

substrates indicated, O. 
f. Applications:  <Describe types of glazing applications where this sealant is 

required.> 

3. Acid-Curing Silicone Glazing Sealants GS-<#>: 

a. [Available ]Products: 

1) <Insert manufacturer's name; product name or designation.> 

b. Type and Grade:  S (single component) and NS (nonsag). 
c. Class:  25. 
d. Use Related to Exposure:  NT (nontraffic). 
e. Uses Related to Glazing Substrates:  G, A, and, as applicable to glazing substrates 

indicated, O. 
f. Applications:  <Describe types of glazing applications where this sealant is 

required.> 
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C. Glazing Sealants for Fire-Resistive Glazing Products:  Identical to products used in test 
assemblies to obtain fire-protection rating. 

2.6 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes:  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 
application indicated; packaged on rolls with a release paper backing; and complying with 
ASTM C 1281 and AAMA 800 for products indicated below: 

1. AAMA 804.3 tape, where indicated. 
2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous 

pressure. 
3. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous 

pressure. 

B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; 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. Type 2, for glazing applications in which tape is used in combination with a full bead of 

liquid sealant. 

2.7 MISCELLANEOUS GLAZING MATERIALS 

A. General:  Provide products of material, size, and shape complying with referenced glazing 
standard, requirements of manufacturers of glass and other glazing materials for application 
indicated, and with a proven record of compatibility with surfaces contacted in installation. 

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

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

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

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

F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and 
density to control glazing sealant depth and otherwise produce optimum glazing sealant 
performance. 

G. Perimeter Insulation for Fire-Resistive Glazing:  Identical to product used in test assembly to 
obtain fire-resistance rating. 
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2.8 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to glaze openings indicated for Project, with edge and 
face clearances, edge and surface conditions, and bite complying with written instructions of 
product manufacturer and referenced glazing publications, to comply with system performance 
requirements. 

2.9 MONOLITHIC FLOAT-GLASS UNITS 

A. Uncoated Clear Float-Glass Units MG-<#>:  Class 1 (clear) [ultra-clear (low-iron) float glass] 
[annealed or Kind HS (heat-strengthened) float glass where heat strengthening is required 
to resist thermal stresses induced by differential shading of individual glass lites and to 
comply with system performance requirements] [Kind HS (heat-strengthened) float glass] 
[Kind FT (fully tempered) float glass]. 

1. Thickness:  [6.0 mm] <Insert thickness designation>. 
2. Self-Cleaning, Low-Maintenance Coating:  Pyrolytic coating on first surface. 

2.10 MONOLITHIC CERAMIC-COATED SPANDREL-GLASS UNITS 

A. Ceramic-Coated Spandrel-Glass Units CSG-<#>: 

1. [Available ]Products: 

a. <Insert, in separate subparagraphs, manufacturer's name; product name or 
designation.> 

2. Class [1 (clear)] [1 (clear) ultra-clear (low-iron)] [2 (tinted)] float glass. 

a. Tint Color:  <Insert color>. 

3. Kind [HS (heat strengthened)] [FT (fully tempered)]. 
4. Thickness:  [6.0 mm] <Insert thickness designation>. 
5. Ceramic Coating Color:  [Match] [Provide] <Insert one manufacturer's color 

designation if matching is required; otherwise, insert color designation for each 
product named above>. 

6. Coating Location:  Second surface. 
7. Self-Cleaning, Low-Maintenance Coating:  Pyrolytic coating on first surface. 

2.11 MONOLITHIC WIRED-GLASS UNITS 

A. Polished Wired-Glass Units WG-<#>:  Form 1 (wired glass, polished both sides), Quality-Q6, 
Mesh Square, 6.0 mm thick. 

1. Available Manufacturers: 

a. Asahi/AMA Glass Corp.; affiliated with AFG Industries, Inc. 
b. Central Glass Co., Ltd.; distributed by Northwestern Industries Inc. 
c. Pilkington Sales (North America) Ltd. 
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d. <Insert manufacturer's name.> 

2.12 INSULATING-GLASS UNITS 

A. Solar-Control Low-E Insulating-Glass Units IG-1 (Glass Type A, Sheet A-601): 

1. Available Products: 

a. PPG Industries, Inc.; Starphire.  Solarban 60 
b. Viracon, Inc.; VE-1-2M 
c. AFG Industries Inc.; Comfort Krystal Klear. 

2. Overall Unit Thickness and Thickness of Each Lite:  1-inch. 
3. Interspace Content:  Air. 
4. Outdoor Lite:  Class 1 (clear) float glass complying with ceramic-coated vision-glass 

requirements. 

a. Tint Color:  Clear. 
b. Annealed. 

5. Indoor Lite:  Class 1 (clear) float glass. 

a. Annealed. 

6. Low-E Coating:  Sputtered on second surface. 
7. Visible Light Transmittance:  70 percent minimum. 
8. Winter Nighttime U-Factor:  0.29 maximum. 
9. Summer Daytime U-Factor:  0.27 maximum. 
10. Solar Heat Gain Coefficient:  0.38 maximum. 
11. Outdoor Visible Reflectance:  11 percent maximum. 

B. Solar-Control Low-E Insulating-Glass Units IG-2 (Glass Type B, Sheet A-601): 

1. Available Products: 

a. PPG Industries, Inc.; Starphire.  Solarban 60 
b. Viracon, Inc.; VE-1-2M 
c. AFG Industries Inc.; Comfort Krystal Klear. 

2. Overall Unit Thickness and Thickness of Each Lite:  1-inch. 
3. Interspace Content:  Air. 
4. Outdoor Lite:  Class 1 (clear) float glass complying with ceramic-coated vision-glass 

requirements. 

a. Tint Color:  Clear. 
b. Kind FT (fully tempered). 

5. Indoor Lite:  Class 1 (clear) float glass. 

a. Kind FT (fully tempered). 
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6. Low-E Coating:  Sputtered on second surface. 
7. Visible Light Transmittance:  70 percent minimum. 
8. Winter Nighttime U-Factor:  0.29 maximum. 
9. Summer Daytime U-Factor:  0.27 maximum. 
10. Solar Heat Gain Coefficient:  0.38 maximum. 
11. Outdoor Visible Reflectance:  11 percent maximum. 

C. Ceramic-Coated Spandrel Insulating-Glass Units IG-3 (Glass Type F, Sheet A-601): 

1. Available Products: 

a. PPG Industries, Inc.; Starphire.   
b. Viracon, Inc.; Viraspan 
c. AFG Industries Inc.;  

2. Construction:  Provide units that comply with requirements specified for insulating-glass 
units designated IG-1 except for indoor lite. 

3. Indoor Lite:  Ceramic-coated spandrel glass. 

a. Kind HS (heat strengthened) or FT (fully tempered). 
b. Ceramic Coating Location:  Fourth surface. 
c. Color:  [Match] [Provide] <Insert one manufacturer's color designation if 

matching is required; otherwise, insert color designation for each product 
named above>. 

PART 3 - EXECUTION 

3.1 GLAZING 

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

1. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, 
minimum edge and face clearances, and adequate sealant thicknesses, with reasonable 
tolerances.  Adjust as required by Project conditions during installation. 

2. Protect glass edges from damage during handling and installation.  Remove damaged 
glass from Project site and legally dispose of off Project site.  Damaged glass is glass 
with edge damage or other imperfections that, when installed, could weaken glass and 
impair performance and appearance. 

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

4. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer.  Set blocks in thin course 
of compatible sealant suitable for heel bead. 

5. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 
6. Provide spacers for glass lites where length plus width is larger than 50 inches. 

GLAZING 088000 - 11 



UTNG – FILLMORE ARMORY REMODEL 

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

B. Tape Glazing:  Position tapes on fixed stops so that, when compressed by glass, their exposed 
edges are flush with or protrude slightly above sightline of stops.  Install tapes continuously, but 
not necessarily in one continuous length.  Do not stretch tapes to make them fit opening. 

1. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  
Cover horizontal framing joints by applying tapes to jambs and then to heads and sills. 

2. 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. 

3. Apply heel bead of elastomeric sealant. 
4. 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. 

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

C. Gasket Glazing (Dry):  Fabricate compression gaskets in lengths recommended by gasket 
manufacturer to fit openings exactly, with allowance for stretch during installation. 

1. 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. 

2. 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. 

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

D. Sealant Glazing (Wet):  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. 

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

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

3.2 CLEANING AND PROTECTION 

A. Protect exterior glass from damage immediately after installation by attaching crossed streamers 
to framing held away from glass.  Do not apply markers to glass surface.  Remove 
nonpermanent labels, and clean surfaces.  Protect glass from contact with contaminating 
substances resulting from construction operations, including weld splatter.  If, despite such 
protection, contaminating substances do come into contact with glass, remove substances 
immediately as recommended by glass manufacturer. 
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B. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from 
natural causes, accidents, and vandalism, during construction period. 

END OF SECTION 088000 
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SECTION 092900 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Interior gypsum board. 
2. Tile backing panels. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Data shall include certification that each 
product complies with ASTM requirement noted below. 

B. Samples:  None required. 

1.3 QUALITY ASSURANCE 

A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E 119 by an 
independent testing agency. 

PART 2 - PRODUCTS 

2.1 INTERIOR GYPSUM BOARD 

A. General:  Complying with ASTM C 36/C 36M or ASTM C 1396/C 1396M, as applicable to 
type of gypsum board indicated and whichever is more stringent. 

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

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

a. American Gypsum Co. 
b. G-P Gypsum. 
c. National Gypsum Company. 
d. USG Corporation. 

B. Regular Type: 

1. Thickness:  5/8 inch. 
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2. Long Edges:  Tapered 

C. Type X: 

1. Thickness:  5/8 inch  
2. Long Edges:  Tapered. 

D. Ceiling Type:  Manufactured to have more sag resistance than regular-type gypsum board. 

1. Thickness:  1/2 inch. 
2. Long Edges:  Tapered. 

 

2.2 TILE BACKING PANELS 

A. Cementitious Backer Units:  ANSI A108.1. 

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

2. Products:  Subject to compliance with requirements, provide one of the following: 

a. Custom Building Products; Wonderboard. 
b. USG Corporation; DUROCK Cement Board. 

3. Thickness: 1/2 inch. 

2.3 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 

1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc. 
2. Shapes: 

a. Cornerbead. 

2.4 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Wallboard:  Paper. 
2. Tile Backing Panels:  As recommended by panel manufacturer. 

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. 
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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. 
4. Finish Coat:  For third coat, use setting-type, sandable topping. 

D. Joint Compound for Tile Backing Panels: 

1. Cementitious Backer Units:  As recommended by backer unit manufacturer. 

2.5 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written recommendations. 

B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering 
gypsum panels to continuous substrate. 

1. Use adhesives that have a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

C. 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. 

2. For fastening cementitious backer units, use non-ferrous screws of type and size 
recommended by panel manufacturer. 

PART 3 - EXECUTION 

3.1 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold 
damaged. 

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

3.2 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 
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1. Regular Type:  Vertical surfaces, unless otherwise indicated. 
2. Type X:  Vertical surfaces, unless otherwise indicated. 
3. Ceiling Type:  Ceiling surfaces. 

3.3 APPLYING TILE BACKING PANELS 

A. Cementitious Backer Units:  ANSI A108.1, at showers, toilets, urinals and sink walls and where 
indicated. 

B. Areas Not Subject to Wetting:  Install regular-type gypsum wallboard panels to produce a flat 
surface except at showers, and other locations indicated to receive water-resistant panels. 

C. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a 
uniform plane across panel surfaces. 

3.4 INSTALLING TRIM ACCESSORIES 

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

B. Interior Trim:  Install in the following locations: 

1. Cornerbead:  Use at outside corners. 

3.5 FINISHING GYPSUM BOARD 

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 
paint.  Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints 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: 

1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 2:  Panels that are substrate for tile. 
3. Level 3:  All non-tiled wall surfaces. 

a. Primer and its application to surfaces are specified in other Division 09 Sections. 

E. Cementitious Backer Units:  Finish according to manufacturer's written instructions. 
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3.6 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

B. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

END OF SECTION 092900 
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SECTION 093000 - TILING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Ceramic mosaic tile. 
2. Quarry tile. 
3. Glazed wall tile. 
4. Stone thresholds installed as part of tile installations. 
5. Waterproof membrane for thin-set tile installations. 
6. Crack-suppression membrane for thin-set tile installations. 
7. Cementitious backer units installed as part of tile installations. 
8. Metal edge strips installed as part of tile installations. 

1.2 SUBMITTALS 

A. Product Data:  For each product indicated. 

B. Shop Drawings:  Show locations of each type of tile and tile pattern.  Show widths, details, and 
locations of expansion, contraction, control, and isolation joints. 

C. Samples: 

1. Each type, composition, color, and finish of tile. 
2. Assembled samples with grouted joints for each type, composition, color, and finish of 

tile. 
3. Stone thresholds in 6-inch lengths. 

1.3 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. 

1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount 
installed, for each type, composition, color, pattern, and size indicated. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply for 
product selection: 
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1. Basis-of-Design Product:  The design for each tile type is based on the product named.  
Subject to compliance with requirements, provide either the named product or a 
comparable product by one of the other manufacturers specified. 

2.2 TILE PRODUCTS 

A. Available Manufacturers: 

1. American Marazzi Tile, Inc. 
2. American Olean; Div. of Dal-Tile International Corp. 
3. Crossville Ceramics Company, L.P. 
4. Daltile; Div. of Dal-Tile International Inc. 
5. Florida Tile Industries, Inc. 
6. GranitiFiandre. 
7. Interceramic. 
8. Quarry Tile Company. 
9. Seneca Tiles, Inc. 
10. Summitville Tiles, Inc. 

B. ANSI Ceramic Tile Standard:  Provide Standard grade tile that complies with ANSI A137.1, 
"Specifications for Ceramic Tile," for types, compositions, and other characteristics indicated. 

C. Unglazed Ceramic Mosaic Floor Tile (CT):  Factory-mounted flat tile as follows: 

1. Composition:  Porcelain. 
2. Surface:  Smooth, without abrasive admixture. 
3. Module Size:  1 by 1 inch. 
4. Nominal Thickness:  1/4 inch. 
5. Face:  Plain with cushion edges. 
6. Basis-of-Design Product:  American Olean Tile Co., Unglazed Mosaics or Options or a 

comparable product: 

a. Style:  Unglazed Mosaics and Options. 
b. Colors:  see drawings for tile patterns 

1) CT1 – Almond (24), Field 
2) CT2 – Artichoke (A63), Accent 
3) CT3 – Mushroom Speckled (A41), Accent 
4) CT4 – Charcoal (A33), Accent 

D. Unglazed Porcelain Floor Tile (PT):   

1. Composition:  Porcelain. 
2. Surface:  Smooth, without abrasive admixture. 
3. Module Size:  15-3/4-inches by 15-3/4-inches. 
4. Nominal Thickness:  1/2 inch. 
5. Face:  Plain with cushion edges. 
6. Basis-of-Design Product:  Casa Dolce Casa, Neutra 40X40 or a comparable product: 

a. Style:  Neutra. 
b. Colors:   
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1) PT1 - Cemento 
2) PT2 – Silver 

7. Contact:  Contempo Tile 

E. Unglazed Quarry Tile (QT):  Square-edged flat tile as follows: 

1. Wearing Surface:  Nonabrasive, smooth. 
2. Facial Dimensions:  6 by 6 inches. 
3. Thickness:  1/2 inch. 
4. Face:  Plain. 
5. Color:  Bronze 0Q62 
6. Grout Width:  3/8 inch. 
7. Price Group:  Two 
8. Base:  Cove Base Q3565, 5 x 6 inches. 
9. For furan-grouted quarry tile, precoat with temporary protective coating. 
10. Basis-of-Design Product:  Daltile, Quarry Tile or a comparable product. 

F. Glazed Ceramic Wall Tile (WT):  Flat tile as follows: 

1. Module Size:  4-1/4 by 4-1/4 inches. 
2. Thickness:  5/16 inch. 
3. Face:  Plain with cushion edges, manufacturer's standard edges. 
4. Finish:  Bright, opaque glaze. 
5. Mounting:  Factory back-mounted. 
6. Basis-of-Design Product:  American Olean Tile Co., Bright and Matte Ceramic or a 

comparable product: 

a. Style:  Bright and Matte. 

1) Colors:   

a) WT1 – Matte Almond (87), field. 
b) WT2 – Artichoke (63), accent. 
c) WT3 – Autumn Leaves (27), accent. 
d) WT4 – Smokey Quartz (47), accent. 

2) Grout:  Mapei – Biscuit (14) 

2.3 ACCESSORY MATERIALS 

A. Thresholds:  Fabricate to provide transition between adjacent floor finishes.  Bevel edges at 1:2 
slope, limit height of bevel to 1/2 inch or less, and finish bevel to match face of threshold. 

1. Marble Thresholds:  ASTM C 503 with a minimum abrasion resistance of 10 per 
ASTM C 1353 or ASTM C 241 and with honed finish. 

a. Description:  Uniform, fine- to medium-grained white stone with gray veining. 
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B. Waterproofing Membranes for Thin-Set Tile Installations:  Manufacturer's standard product that 
complies with ANSI A118.10, selected from the following. 

1. Chlorinated-Polyethylene-Sheet Product:  Nonplasticized, chlorinated polyethylene faced 
on both sides with nonwoven polyester fabric, 0.030-inch nominal thickness. 

a. Available Product:  Noble Company (The); Nobleseal TS. 

2.4 SETTING AND GROUTING MATERIALS 

A. Available Manufacturers: 

1. Atlas Minerals & Chemicals, Inc. 
2. Boiardi Products Corporation. 
3. Bonsal, W. R., Company. 
4. Bostik. 
5. C-Cure. 
6. Custom Building Products. 
7. DAP, Inc. 
8. Jamo Inc. 
9. LATICRETE International Inc. 
10. MAPEI Corporation. 
11. Southern Grouts & Mortars, Inc. 
12. Summitville Tiles, Inc. 
13. TEC Specialty Products Inc. 

B. Portland Cement Mortar (Thickset) Installation Materials:  ANSI A108.1A. 

C. Dry-Set Portland Cement Mortar (Thin Set):  ANSI A118.1. 

1. For wall applications, provide nonsagging mortar. 

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

1. Prepackaged dry-mortar mix containing dry additive to which only water must be added. 
2. Prepackaged dry-mortar mix combined with liquid-latex additive. 
3. For wall applications, provide nonsagging mortar. 

E. Chemical-Resistant, Water-Cleanable, Tile-Setting and -Grouting Epoxy:  ANSI A118.3. 

F. Water-Cleanable, Tile-Setting Epoxy Adhesive:  ANSI A118.3. 

G. Organic Adhesive:  ANSI A136.1, Type I. 

H. Polymer-Modified Tile Grout:  ANSI A118.7, color as indicated. 

1. Polymer Type:  Liquid-latex form for addition to prepackaged dry-grout mix. 
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2.5 MISCELLANEOUS MATERIALS 

A. Elastomeric Sealants:  Elastomeric sealants of base polymer and characteristics indicated that 
comply with applicable requirements in Division 07 Section "Joint Sealants." 

1. One-Part, Mildew-Resistant Silicone:  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 in-service exposures of high humidity and extreme 
temperatures. 

a. Available Products: 

1) Dow Corning Corporation; Dow Corning 786. 
2) GE Silicones; Sanitary 1700. 
3) Pecora Corporation; Pecora 898 Sanitary Silicone Sealant. 
4) Tremco, Inc.; Tremsil 600 White. 

2. Multipart, Pourable Urethane Sealant for Use T:  ASTM C 920; Type M; Grade P; 
Class 25; Uses T, M, A, and, as applicable to joint substrates indicated, O. 

a. Available Products: 

1) Bostik; Chem-Calk 550. 
2) Mameco International, Inc.; Vulkem 245. 
3) Pecora Corporation; NR-200 Urexpan. 
4) Tremco, Inc.; THC-900. 

B. Cementitious Backer Units:  ANSI A118.9 in maximum lengths available to minimize end-to-
end butt joints. 

1. Thickness:  Manufacturer's standard thickness, but not less than 5/8 inch. 
2. Available Products: 

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. 

C. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based 
formulation provided or approved by manufacturer of tile-setting materials. 

D. Metal Edge Strips:  Angle or L-shape, nickel silver exposed-edge material. 

E. Grout Sealer:  Manufacturer's standard silicone product for sealing grout joints that does not 
change color or appearance of grout. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Remove coatings, including curing compounds and other substances that contain soap, wax, oil, 
or silicone, that are incompatible with tile-setting materials. 

B. Fill cracks, holes, and depressions with trowelable leveling and patching compound according 
to tile-setting material manufacturer's written instructions. 

C. Remove protrusions, bumps, and ridges by sanding or grinding. 

D. Blending:  For tile exhibiting color variations, use factory blended tile or blend tiles at Project 
site before installing. 

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

3.2 INSTALLATION, GENERAL 

A. ANSI Tile Installation Standards:  Comply with parts of ANSI A108 Series "Specifications for 
Installation of Ceramic Tile" that apply to types of setting and grouting materials and to 
methods indicated in ceramic tile installation schedules. 

B. TCA Installation Guidelines:  TCA's "Handbook for Ceramic Tile Installation." Comply with 
TCA installation methods indicated in ceramic tile installation schedules. 

C. Extend 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 tile without marring 
visible surfaces.  Grind cut edges of tile abutting trim, finish, or built-in items.  Fit tile closely to 
electrical outlets, piping, fixtures, and other penetrations so plates, collars, or covers overlap 
tile. 

E. Jointing Pattern:  Lay tile in grid pattern, unless otherwise indicated.  Align joints when 
adjoining tiles on floor, base, walls, and trim are same size.  Lay out tile work and center tile 
fields in both directions in each space or on each wall area.  Adjust to minimize tile cutting.  
Provide uniform joint widths, unless otherwise indicated. 

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

G. Expansion Joints:  Locate expansion joints and other sealant-filled joints during installation of 
setting materials, mortar beds, and tile.  Do not saw-cut joints after installing tiles. 

1. Locate joints in tile surfaces directly above joints in concrete substrates. 
2. Prepare joints and apply sealants to comply with requirements in Division 07 Section 

"Joint Sealants." 
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H. Grout tile to comply with requirements of ANSI A108.10, unless otherwise indicated. 

1. For chemical-resistant epoxy grouts, comply with ANSI A108.6. 

I. At showers, tubs, and where indicated, install cementitious backer units and treat joints to 
comply with ANSI A108.11. 

J. Install waterproofing to comply with ANSI A108.13 and waterproofing manufacturer's written 
instructions to produce waterproof membrane of uniform thickness bonded securely to 
substrate. 

1. Do not install tile over waterproofing until waterproofing has cured and been tested to 
determine that it is watertight. 

K. For installations indicated below, follow procedures in ANSI A108 Series tile installation 
standards for providing 95 percent mortar coverage. 

1. Tile floors in wet areas. 
2. Tile floors composed of tiles 8 by 8 inches or larger. 
3. Tile floors composed of rib-backed tiles. 

L. Install tile on floors with the following joint widths: 

1. Ceramic Mosaic Tile:  1/16 inch. 
2. Quarry Tile:  1/4 inch. 

M. Stone Thresholds:  Install stone thresholds at locations indicated; set in same type of setting bed 
as abutting field tile, unless otherwise indicated. 

1. Set thresholds in latex-portland cement mortar for locations where mortar bed would 
otherwise be exposed above adjacent nontile floor finish. 

N. Metal Edge Strips:  Install at locations indicated or where exposed edge of tile flooring meets 
carpet, wood, or other flooring that finishes flush with top of tile. 

O. Install metal lath and scratch coat for walls to comply with ANSI A108.1A, Section 4.1. 

P. Install tile on walls with the following joint widths: 

1. Ceramic Mosaic Tile:  1/16 inch. 
2. Glazed Wall Tile:  1/16 inch. 
3. Quarry Tile:  1/4 inch. 

Q. Apply grout sealer to cementitious grout joints in tile floors according to grout-sealer 
manufacturer's written instructions.  As soon as grout sealer has penetrated grout joints, remove 
excess sealer and sealer that has gotten on tile faces by wiping with soft cloth. 

3.3 FLOOR TILE INSTALLATION SCHEDULE 

A. Interior floor installation on concrete; thin-set mortar; TCA F113. 
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1. Thin-Set Mortar:  Latex portland cement mortar. 
2. Grout:  Polymer-modified sanded grout. 

B. Interior floor installation on waterproof membrane over concrete; thin-set mortar; TCA F122. 

1. Thin-Set Mortar:  Latex-portland cement mortar. 
2. Grout:  Polymer-modified sanded grout. 

3.4 WALL TILE INSTALLATION SCHEDULE 

A. Interior wall installation over masonry or concrete; cement mortar bed (thickset); TCA W201. 

1. Bond Coat/Thin-Set Mortar:  Latex portland cement mortar. 
2. Grout:  Polymer-modified sanded grout. 

B. Interior wall installation over masonry or concrete; thin-set mortar; TCA W202. 

1. Thin-Set Mortar:  Latex portland cement mortar. 
2. Grout:  Polymer-modified sanded grout. 

C. Interior wall installation over masonry or concrete; cement mortar bed (thickset) bonded to 
substrate; TCA W211. 

1. Bond Coat/Thin-Set Mortar:  Latex portland cement mortar. 
2. Grout:  Polymer-modified sanded grout. 

D. Interior wall installation over gypsum board on metal studs; organic adhesive; TCA W242. 

1. Grout:  Polymer-modified sanded grout. 

E. Interior wall installation; thin-set mortar; over gypsum board; TCA W243 or cementitious 
backer units; TCA W244. 

1. Thin-Set Mortar: Latex portland cement mortar. 
2. Grout:  Polymer-modified sanded grout. 

F. Interior wall installation over glass-mat, water-resistant backer board; thin-set mortar; 
TCA W245. 

1. Thin-Set Mortar:  Latex portland cement mortar. 
2. Grout:  Polymer-modified sanded grout. 

END OF SECTION 093000 
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SECTION 095113 - ACOUSTICAL PANEL CEILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes acoustical panels and exposed suspension systems for ceilings. 

1.2 SUBMITTALS 

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

B. Coordination Drawings:  Drawn to scale and coordinating acoustical panel ceiling installation 
with hanger attachment to building structure and ceiling mounted items: 

C. Samples:  For each exposed finish. 

D. Product test reports. 

E. Research/evaluation reports. 

F. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Acoustical Testing Agency Qualifications:  An independent testing laboratory or an NVLAP-
accredited laboratory. 

B. Fire-Test-Response Characteristics: 

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. 

a. Identify materials with appropriate markings of applicable testing and inspecting 
agency. 

2. Surface-Burning Characteristics:  Acoustical panels complying with ASTM E 1264 for 
Class A materials, when tested per ASTM E 84. 

a. Smoke-Developed Index:  50 or less. 
b. Flame Spread:  25 or less. 

C. Seismic Standard:  Comply with the following: 

1. Standard for Ceiling Suspension Systems Requiring Seismic Restraint:  Comply with 
ASTM E 580. 
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2. UBC Standard 25-2, "Metal Suspension Systems for Acoustical Tile and for Lay-in Panel 
Ceilings." 

D. Preinstallation Conference:  Conduct conference at Project site. 

1.4 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. 

1. Acoustical Ceiling Panels:  Full-size panels equal to 2.0 percent of quantity installed. 
2. Suspension System Components:  Quantity of each exposed component equal to 2.0 

percent of quantity installed. 

PART 2 - PRODUCTS 

2.1 ACOUSTICAL PANEL CEILINGS, GENERAL 

A. Acoustical Panel Standard:  Comply with ASTM E 1264. 

B. Metal Suspension System Standard:  Comply with ASTM C 635. 

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

D. Wire Hangers, Braces, and Ties:  Zinc-coated carbon-steel wire; ASTM A 641/A 641M, Class 1 
zinc coating, soft temper. 

1. 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. Seismic perimeter stabilizer bars, seismic struts, and seismic clips. 

F. 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. 

2.2 ACOUSTICAL PANELS FOR ACOUSTICAL PANEL CEILING (AT): 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide USG Interiors, 
Inc., Astro ClimaPlus, Fineline Bevel, 24” x 24” (8722) or a comparable product by one of the 
following: 

a. Armstrong World Industries, Inc. 
b. Celotex Corporation (The); Building Products Division; Architectural Ceilings 

Marketing Dept. 
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c. USG Interiors, Inc 

B. Classification:  Provide fire-resistance-rated panels complying with ASTM E 1264 for type and 
form as follows: 

1. Type and Form:  Type III, mineral base with membrane-faced overlay; Form 1 and 2, X-
technology mineral fiber. 

C. Color:  White. 

D. LR:  0.86. 

E. NRC:  Not less than 0.50, Type E-400 mounting per ASTM E 795. 

F. CAC:  Not less than 35. 

G. Edge/Joint Detail:  Fineline, bevel. 

H. Thickness:  3/4 inch. 

I. Modular Size:  24 by 24 inches. 

2.3 METAL SUSPENSION SYSTEM FOR ACOUSTICAL PANEL CEILING (AT): 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide:  

1. USG Interiors, Inc.; Centricitee DXLT, 9/16” Dimensional Tee. 

B. Double-Web, Fire-Rated Steel Suspension System:  Main and cross runners roll formed from 
cold-rolled steel sheet, prepainted, electrolytically zinc coated, or hot-dip galvanized according 
to ASTM A 653/A 653M, not less than G30 coating designation, with prefinished 9/16-inch- 
wide metal caps on flanges. 

1. Structural Classification:  Intermediate duty system. 
2. End Condition of Cross Runners:  Override (stepped) or butt-edge type. 
3. Cap Material:  Steel or aluminum cold-rolled sheet. 
4. Cap Finish:  Painted white 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with ASTM C 636 and seismic design requirements indicated, per manufacturer's 
written instructions and CISCA's "Ceiling Systems Handbook." 

B. 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. 
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C. Suspend ceiling hangers from building's structural members, plumb and free from contact with 
insulation or other objects within ceiling plenum.  Splay hangers only where required and, if 
permitted with fire-resistance-rated ceilings, to miss obstructions; offset resulting horizontal 
forces by bracing, countersplaying, or other equally effective means.  Where width of ducts and 
other construction within ceiling plenum produces hanger spacings that interfere with location 
of hangers, use trapezes or equivalent devices.  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. 

1. Do not support ceilings directly from permanent metal forms or floor deck; anchor into 
concrete slabs. 

2. Do not attach hangers to steel deck tabs or to steel roof deck. 

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

E. Install suspension system runners so they are square and securely interlocked with one another.  
Remove and replace dented, bent, or kinked members. 

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. 

END OF SECTION 095113 
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SECTION 096466 - WOOD ATHLETIC FLOORING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes wood athletic flooring. 

1.2 SUBMITTALS 

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

B. Shop Drawings:  For each type of floor assembly and accessory.  Include plans, elevations, 
sections, details, and attachments to other work.  Include the following: 

1. Expansion provisions and trim details. 
2. Layout, colors, widths, and dimensions of game lines and markers. 
3. Locations of floor inserts for athletic equipment installed through flooring assembly. 

C. Samples:  For each exposed finish. 

D. Product test reports. 

E. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Maple Flooring:  Comply with MFMA grading rules for species, grade, and cut. 

1. Certification:  Provide flooring that carries MFMA mark on each bundle or piece. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Action Floor 
Systems, ActionCush II Plus Floor System or comparable product by one of the following: 

1. Aacer Flooring, LLC. 
2. Action Floor Systems, LLC. 
3. Connor Floor; Subsidiary of Connor Sport Court International. 
4. Horner Flooring Company, Inc. 
5. Mondo. 
6. Robbins Sports Surfaces. 
7. WD Flooring, LLC. 
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2.2 FLOORING MATERIALS 

A. Random-Length Strip Flooring:  Northern hard maple (Acer saccharum), kiln dried, random 
length, tongue and groove, and end matched. 

1. Grade:  MFMA-RL Second and Better. 

a. Exception:  For areas under stacked portion of telescoping bleachers that are 
normally concealed from view, provide Third and Better Grade. 

2. Cut:  Edge. 
3. Thickness:  25/32 inch. 
4. Face Width:  2-1/4 inches. 

2.3 SUBFLOOR MATERIALS 

A. Board Underlayment:  Nominal 1-by-6-inch graded boards; of SPIB No. 2 Southern pine, 
WCLIB Construction grade (any species), or WWPA No. 3 (any species), dried to 15 percent 
moisture content. 

B. Plywood Underlayment:  APA rated, C-D plugged, exterior glue, tongue and groove, 15/32 inch 
thick. 

C. Wood Sleepers:  Standard grade; 48 inches long; kiln-dried Eastern hemlock, fir, pine, or 
spruce. 

1. Size:  Nominal 2 by 3 inches. 
2. Sleeper Anchors:  Manufacturer's standard drive pins recommended by anchor 

manufacturer to achieve minimum 900-lbf pullout strength in 3000-psi concrete. 
3. Sleeper Shims:  In size and type recommended in writing by flooring manufacturer for 

application indicated. 

D. Resilient Pads:  With air voids for resiliency and installed at manufacturer's standard spacing for 
product designation indicated above. 

1. Type:  AirTech II. 
2. Material:  Rubber. 
3. Thickness:  3/8 inch. 

E. Resilient Underlayment:  Flexible, multicellular, closed-cell, expanded polyethylene-foam 
sheet; nominal 2-lb/cu. ft. density. 

1. Thickness:  1/4 inch. 

2.4 FINISHES 

A. Floor-Finish System:  System of compatible components recommended in writing by flooring 
manufacturer, and MFMA approved. 

1. Floor-Sealer Formulation:  Pliable, penetrating type.  MFMA Group 1, Sealers. 
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2. Finish-Coat Formulation:  Formulated for gloss finish indicated and multicoat 
application. 

a. Type:  MFMA Group 3, Gymnasium-Type Surface Finishes. 

3. Game-Line and Marker Paint:  Industrial enamel compatible with finish coats and 
recommended in writing by manufacturers of finish coats, and paint for this use. 

2.5 ACCESSORIES 

A. Vapor Retarder:  ASTM D 4397, polyethylene sheet not less than 6 mils thick. 

B. Resilient Wall Base:  Molded, vented, rubber or vinyl cove base; 4 by 3 by 48 inches; with 
premolded outside corners. 

1. Color:  Black. 

C. Thresholds:  Aluminum Threshold, 1/4 inch by 6 inches. 

D. Fasteners:  Type and size recommended by manufacturer, but not less than those recommended 
by MFMA for application indicated. 

E. Trowelable Leveling and Patching Compound:  Latex-modified, hydraulic-cement-based 
formulation approved by wood athletic flooring manufacturer. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Concrete Slabs:  Verify that concrete substrates are dry and moisture-vapor emissions are within 
acceptable levels according to manufacturer's written instructions. 

B. Grind high spots and fill low spots on concrete substrates to produce a maximum 1/8-inch 
deviation in any direction when checked with a 10-foot straight edge. 

1. Use trowelable leveling and patching compounds, according to manufacturer's written 
instructions, to fill cracks, holes, and depressions in substrates. 

C. Remove coatings including curing compounds and other substances on substrates that are 
incompatible with installation adhesives and that contain soap, wax, oil, or silicone; use 
mechanical methods recommended by manufacturer.  Do not use solvents. 

D. Broom and vacuum clean substrates to be covered immediately before product installation.  
After cleaning, examine substrates for moisture, alkaline salts, carbonation, or dust.  Proceed 
with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION 

A. General:  Comply with wood athletic flooring manufacturer's written instructions, but not less 
than written recommendations of MFMA applicable to flooring type indicated. 

B. Expansion Spaces:  Provide as indicated, but not less than that required by manufacturer's 
written instructions and MFMA's written recommendations at walls and other obstructions, and 
at interruptions and terminations of flooring. 

1. Cover expansion spaces with base molding, trim, and saddles, as indicated on Drawings. 

C. Vapor Retarder:  Cover entire slab area beneath wood flooring.  Install with joints lapped a 
minimum of 6 inches and sealed. 

D. Sleepers: 

1. Install sleepers perpendicular to direction of flooring, staggering end joints a minimum of 
24 inches. 

2. Space: 12 inches o.c. 
3. Shim and level sleepers and install anchors at spacing recommended by manufacturer, 

but not less than 30 inches o.c. 
4. Anchor predrilled sleepers through resilient pads. 

E. Channels:  Anchor channels to substrate according to manufacturer's written instructions. 

F. Installation Tolerances:  1/8 inch in 10 feet of variance from level. 

3.3 SANDING AND FINISHING 

A. Allow installed flooring to acclimate to ambient conditions before sanding. 

B. Follow applicable recommendations in MFMA's "Industry Recommendations for Sanding, 
Sealing, Court Lining, Finishing, and Resurfacing of Maple Gym Floors." 

C. Machine sand with coarse, medium, and fine grades of sandpaper to achieve a level, smooth, 
uniform surface without ridges or cups.  Remove sanding dust by tack or vacuum. 

D. Finish:  Apply seal and finish coats of finish system according to finish manufacturer's written 
instructions.  Provide no fewer than four coats total and no fewer than two finish coats. 

1. Game-Line and Marker Paint:  Apply game-line and marker paint between final seal coat 
and first finish coat according to paint manufacturer's written instructions. 

a. Mask flooring at game lines and markers, and apply paint to produce lines and 
markers with sharp edges. 

b. Where game lines cross, break minor game line at intersection; do not overlap 
lines. 

c. Apply game lines and markers in widths and colors according to: 
National Federation of State High School Associations  
(317) 972-6900 
www.nfhs.org  
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d. Apply finish coats after game-line and marker paint is fully cured. 

E. Protect wood athletic flooring during remainder of construction period to allow finish to cure 
and to ensure that flooring and finish are without damage or deterioration at time of Substantial 
Completion. 

END OF SECTION 096466 
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SECTION 096513 - RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

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

1.2 SUBMITTALS 

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

B. Samples:  For each type of product indicated, in manufacturer's standard-size Samples but not 
less than 12 inches long, of each resilient product color, texture, and pattern required. 

1.3 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  As determined by testing identical products according to 
ASTM E 648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm. 

1.4 PROJECT CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer in spaces to receive 
resilient products. 

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

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

PART 2 - PRODUCTS 

2.1 RESILIENT BASE (RB): 

A. Resilient Base: 
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1. Basis-of-Design Product:  Subject to compliance with requirements, provide Johnsonite,  
TIGHTLOCK, Carpet Wall Base or a comparable product by one of the following: 

a. Armstrong World Industries, Inc. 
b. Johnsonite. 
c. Mondo Rubber International, Inc. 
d. Musson, R. C. Rubber Co. 
e. Roppe Corporation, USA. 

B. Resilient Base Standard:  ASTM F 1861. 

1. Material Requirement:  Type TP (rubber, thermoplastic). 
2. Manufacturing Method:  Group I (solid, homogeneous). 
3. Style:  Tightlock – wedge shaped toeless. 

C. Minimum Thickness:  0.25 inch. 

D. Height:  4-1/2 inches. 

E. Lengths:  Coils in manufacturer's standard length. 

F. Outside Corners:  Preformed. 

G. Inside Corners:  Preformed. 

H. Colors and Patterns:  Johnsonite – Charcoal 20. 

2.2 INSTALLATION MATERIALS 

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

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

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

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

C. Metal Edge Strips:  Extruded aluminum with mill finish of width shown, of height required to 
protect exposed edges of tiles, and in maximum available lengths to minimize running joints. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 
resilient products. 

B. 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. 

C. Do not install resilient products until they are same temperature as the space where they are to 
be installed. 

1. Move resilient products and installation materials into spaces where they will be installed 
at least 48 hours in advance of installation. 

D. Sweep and vacuum clean substrates to be covered by resilient products immediately before 
installation. 

3.2 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 
permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths as long as practicable without gaps at seams and with tops of 
adjacent pieces aligned. 

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 

3.3 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of resilient 
products. 

B. Cover resilient products until Substantial Completion. 

END OF SECTION 096513 
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SECTION 096566 - RESILIENT ATHLETIC FLOORING 

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. Rubber floor tile. 

B. Related Sections include the following: 

1. Division 09 Section "Wood Athletic Flooring" for resilient wood flooring. 
2. Division 09 Section "Resilient Base and Accessories" for wall base and accessories 

installed with floor coverings. 

1.3 SUBMITTALS 

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

B. Samples for Verification:  For each type, color, and pattern of floor covering indicated, 6-inch 
square Samples of same thickness and material indicated for the Work. 

1. Seam Samples:  For each vinyl sheet floor covering color and pattern required; with seam 
running lengthwise and in center of 6-by-9-inch.  Sample applied to a rigid backing and 
prepared by Installer for this Project. 

C. Qualification Data:  For sheet vinyl floor covering Installer. 

D. Maintenance Data:  For floor coverings to include in maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Sheet Vinyl Installer Qualifications:  An experienced installer who has completed sheet vinyl 
floor covering installations using seaming methods indicated for this Project and similar in 
material, design, and extent to that indicated for this Project, who is acceptable to manufacturer, 
and whose work has resulted in installations with a record of successful in-service performance. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original packages and containers, with seals unbroken, bearing 
manufacturer's labels indicating brand name and directions for storing. 

B. Store materials to prevent deterioration.  Store tiles on flat surfaces. 

1.6 PROJECT CONDITIONS 

A. Adhesively Applied Products: 

1. Maintain temperatures within range recommended in writing by manufacturer, but not 
less than 70 deg F or more than  95 deg F, in spaces to receive floor coverings during the 
following time periods: 

a. 48 hours before installation, unless longer period is recommended in writing by 
manufacturer. 

b. During installation. 
c. 48 hours after installation, unless longer period is recommended in writing by 

manufacturer. 

2. After postinstallation period, maintain temperatures within range recommended in 
writing by manufacturer, but not less than 55 deg F or more than 95 deg F. 

3. Close spaces to traffic during floor covering installation. 
4. Close spaces to traffic for 48 hours after floor covering installation, unless manufacturer 

recommends longer period in writing. 

B. Install floor coverings after other finishing operations, including painting, have been completed. 

1.7 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. Floor Tile:  Furnish no fewer than 1 box for each 50 boxes or fraction thereof, of each 
type, color, pattern, and size of floor tile installed. 

PART 2 - PRODUCTS 

2.1 RUBBER FLOOR TILE (RF): 

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

B. Basis-of-Design Product:  Subject to compliance with requirements, provide Mondo, Sport 
Impact, 10 mm, Noir Black (008) or a comparable product by one of the following: 
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1. American Floor Products Company, Inc. 
2. Connor Sports Flooring, Inc. 
3. Johnsonite 
4. R. C. Musson Rubber Co. 
5. Robbins Sports Surfaces 

C. Material:  Rubber wear layer and rubber shock-absorbent layer, vulcanized together. 

D. Installation Method:  Adhered. 

E. Traffic-Surface Texture:  Nondirectional, stippled, hammered texture. 

F. Size:  36 inches square. 

G. Thickness:  3/8 inch (10 mm). 

H. Weight:  Not less than 3 lbs per square foot. 

I. Color and Pattern:  Noir Black (008). 

J. Accessories: 

1. Trowelable Leveling and Patching Compound:  Latex-modified, hydraulic-cement-based 
formulation approved by floor covering manufacturer. 

2. Installation Adhesive:  Water-resistant type recommended in writing by manufacturer for 
substrate and conditions indicated. 

a. Use adhesive that has a VOC content of 60 g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for installation 
tolerances, moisture content, and other conditions affecting performance. 

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

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

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written recommendations to ensure adhesion of 
floor coverings. 

B. Concrete Substrates:  Prepare according to ASTM F 710. 
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1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 
2. Alkalinity and Adhesion Testing:  Perform tests recommended in writing by 

manufacturer.  Proceed with installation only after substrates pass testing. 
3. Moisture 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. 

1) Perform tests so that each test area does not exceed 200 sq. ft. and perform 
not less than 2 tests in each installation area and with test areas evenly 
spaced in installation areas. 

b. Perform tests recommended in writing by manufacturer.  Proceed with installation 
only after substrates pass testing. 

C. Remove substrate coatings and other substances that are incompatible with adhesives and that 
contain soap, wax, oil, or silicone, using mechanical methods recommended in writing by 
manufacturer.  Do not use solvents. 

D. Use trowelable leveling and patching compound to fill cracks, holes, and depressions in 
substrates. 

E. Move floor coverings and installation materials into spaces where they will be installed at least 
48 hours in advance of installation, unless manufacturer recommends a longer period in writing. 

1. Do not install floor coverings until they are same temperature as space where they are to 
be installed. 

F. Sweep and vacuum clean substrates to be covered by floor coverings immediately before 
installation.  After cleaning, examine substrates for moisture, alkaline salts, carbonation, and 
dust.  Proceed with installation only after unsatisfactory conditions have been corrected. 

3.3 FLOOR COVERING INSTALLATION, GENERAL 

A. Comply with manufacturer's written installation instructions. 

B. Scribe, cut, and fit floor coverings to butt neatly and tightly to vertical surfaces, equipment 
anchors, floor outlets, and other interruptions of floor surface. 

C. Extend floor coverings into toe spaces, door reveals, closets, and similar openings, unless 
otherwise indicated. 

D. Maintain reference markers, holes, and openings that are in place or marked for future cutting 
by repeating subfloor markings on floor coverings.  Use nonpermanent, nonstaining marking 
device. 

E. Adhere products to substrates using a full spread of adhesive applied to substrate to comply 
with adhesive and floor covering manufacturers' written instructions, including those for trowel 
notching, adhesive mixing, and adhesive open and working times. 
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1. Provide completed installation without open cracks, voids, raising and puckering at 
joints, telegraphing of adhesive spreader marks, and other surface imperfections. 

3.4 FLOOR TILE INSTALLATION 

A. Lay out tiles from center marks established with principal walls, discounting minor offsets, so 
tiles at opposite edges of room are of equal width.  Adjust as necessary to avoid using cut 
widths that equal less than one-half tile at perimeter. 

1. Lay tiles square with room axis. 

B. Discard broken, cracked, chipped, or deformed tiles. 

C. Match tiles for color and pattern by selecting tiles from cartons in same sequence as 
manufactured and packaged, if so numbered. 

1. Lay tiles in accordance with manufacturer’s current printed installation manual. 

3.5 CLEANING AND PROTECTING 

A. Perform the following operations immediately after completing floor covering installation: 

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

a. Do not wash floor coverings until after time period recommended in writing by 
manufacturer. 

B. Protect floor coverings from mars, marks, indentations, and other damage from construction 
operations and placement of equipment and fixtures during remainder of construction period.  
Use protection methods recommended in writing by manufacturer. 

1. Do not move heavy and sharp objects directly over floor coverings.  Protect floor 
coverings with plywood or hardboard panels to prevent damage from storing or moving 
objects over floor coverings. 

END OF SECTION 096566 
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SECTION 096813 - TILE CARPETING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes modular, tufted and multi level loop carpet tile. 

1.2 SUBMITTALS 

A. Product Data:  For each product indicated. 

B. Shop Drawings:  Show the following: 
 

1. Carpet tile type, color, and dye lot. 
2. Pattern of installation. 
3. Edge, transition, and other accessory strips. 
4. Transition details to other flooring materials. 

C. Samples:  For each color and texture required. 

1. Carpet Tile:  Full-size Sample. 
2. Exposed Edge, Transition, and other Accessory Stripping:  12-inch- long Samples. 

D. Product Schedule:  For carpet tile.  Use same designations indicated on Drawings. 

E. Maintenance data. 

1.3 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. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Comply with CRI 104, Section 5, "Storage and Handling." 

1.5 PROJECT CONDITIONS 

A. Comply with CRI 104, Section 7.2, "Site Conditions; Temperature and Humidity" and 
Section 7.12, "Ventilation." 

TILE CARPETING 096813 - 1 



UTNG – FILLMORE ARMORY REMODEL 
 

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. 

D. Where demountable partitions or other items are indicated for installation on top of carpet tiles, 
install carpet tiles before installing these items. 

1.6 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.  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. 

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

1.7 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. 

PART 2 - PRODUCTS 

2.1 CARPET TILE (CA): 

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

B. Products:  Subject to compliance with requirements, provide the following: 

1. Carpet:  Shaw. 

a. Collection:   Urban Reflections 
b. Color:  Beechwood 56150 
c. Style:  Shadow Play. 
d. Source:  Wall 2 Wall Floor Coverings 

3588 West 1820 South 
Salt Lake City, UT  84104 
Telephone:  801.478.0990 
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Fax:  801.478.0991 
www.wall2wallflooring.com 
 

C. Installation Method:  Monolithic. 

D. Fiber Content:  Ecosolution Q® Nylon. 

E. Fiber Type:  Antron Legacy Nylon 6,6. 

F. Pile Characteristic:  Multi level Pattern Loop. 

G. Dye Method:  100% Solution dyed. 

H. Density:  5653 oz./cu. yd. 

I. Pile Thickness:  .121 for finished carpet tile per ASTM D 6859. 

J. Stitches:  10.0 stitches per inch. 

K. Gage:  1/12 ends per inch. 

L. Surface Pile Weight:  19.0 oz./sq. yd. 

M. Backing System:  Ecoworx® Tile, synthetic. 

N. Size:  24 by 24 inches. 

O. Applied Soil-Resistance Treatment:  ssp®shaw soil protection. 

P. Antimicrobial Treatment:  Manufacturer's standard material. 

2.2 CARPET TILE “WALK OFF” (EM): 

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

B. Products:  Subject to compliance with requirements, provide one of the following: 

1. Lees. 

a. Color:   524 Sundance. 
b. Style: DD763 Step Up Modular 
c. Size:  24 inches by 24 inches. 
d. Source:  Wall 2 Wall Floor Coverings 

3589 West 1820 South 
Salt Lake City, UT  84104 
Telephone:  801.478.0990 
Fax:  801.478.0991 
www.wall2wallflooring.com 
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C. Installation Method:  Quarter turn only. 

D. Fiber Content:  100 percent nylon 6, 6. 

E. Construction:  Tufted. 

F. Pile Characteristic:  Level loop pile. 

G. Dye Method:  Yarn Dyed. 

H. Pile Thickness:  .249 inches for finished carpet tile per ASTM D 6859. 

I. Stitches:  8.5stitches per inch. 

J. Gage:  5/32 inch. 

K. Surface Pile Weight:  38 oz./sq. yd. 

L. Primary Backing/Backcoating:  ICT - Fiberglass-reinforced thermoplastic Composite Tile. 

M. Size:  24 by 24 inches. 

N. Applied Soil-Resistance Treatment:  Manufacturer's standard material. 

O. Antimicrobial Treatment:  Manufacturer's standard material. 

2.3 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, hydraulic-cement-based 
formulation provided or recommended by carpet tile manufacturer. 

B. Adhesives:  Water-resistant, mildew-resistant, nonstaining, pressure-sensitive type to suit 
products and subfloor conditions indicated, that complies with flammability requirements for 
installed carpet tile and is recommended by carpet tile manufacturer for releasable installation. 

1. VOC Limits:  Provide adhesives with VOC content not more than 50 g/L when calculated 
according to 40 CFR 59, Subpart D (EPA method 24). 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Comply with CRI 104, Section 14, "Carpet Modules," and with carpet tile 
manufacturer's written installation instructions. 

B. Installation Method:  Glue down; install every tile with full-spread, releasable, pressure-
sensitive adhesive. 
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C. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable 
flanges, alcoves, and similar openings. 

D. Install pattern parallel to walls and borders. 

END OF SECTION 096813 
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SECTION 099123 - INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes surface preparation and the application of paint systems on the following 
interior substrates: 

1. Gypsum board. 
2. Previously painted hollow metal door frames. 
3. Machine Room floors, walls and ceilings. 

1.2 SUBMITTALS 

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

B. Samples:  For each finish and for each color and texture required. 

C. Product List:  Printout of current "MPI Approved Products List" for each product category 
specified in Part 2, with the proposed product highlighted. 

1.3 QUALITY ASSURANCE 

A. MPI Standards: 

1. Products, preparation and workmanship:  Complying with MPI standards indicated and 
listed in "MPI Approved Products List." 

1.4 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 (five) 5% percent, but not less than 1 gal. of each 
material and color applied. 

PART 2 - PRODUCTS 

2.1 PAINT, GENERAL 

A. Material Compatibility: 
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1. Provide materials for use within each paint system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 

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. Flat Topcoat Paints:  VOC content of not more than 50 g/L. 
4. Nonflat Topcoat Paints:  VOC content of not more than 150 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. 
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. 

INTERIOR PAINTING 099123 - 2 



UTNG – FILLMORE ARMORY REMODEL 
 

D. Colors:  As indicated in a color schedule. 

2.2 PRIMERS/SEALERS 

A. Interior Latex Primer/Sealer:  MPI #50. 

B. Interior Alkyd Primer/Sealer:  MPI #45. 

2.3 METAL PRIMERS 

A. Quick-Drying Alkyd Metal Primer:  MPI #76. 

2.4 LATEX PAINTS 

A. Interior Latex (Flat):  MPI #53 (Gloss Level 1).  

B. Colors:   

1. Field Color:  Benjamin Moore – Navaho White OC-95. 
2. Trim:  Benjamin Moore – Trout Gray 2124-20. 
3. Ceiling:  Benjamin Moore – Simply White OC-117. 
4. Accent:  Benjamin Moore – Golden Retriever 2165-30. 
5. Accent:  Benjamin Moore – Army Green 2141-30. 

2.5 Exterior/Interior Alkyd Floor Enamel (Gloss):  MPI #27 (Gloss Level 6). 

1. VOC Content:  E Range of E1 
2. Additives:  Manufacturer's standard additive to increase skid resistance of painted 

surface. 

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: 

C. Percentages in five subparagraphs below are based on "MPI Architectural Painting 
Specification Manual." 

 
1. Gypsum Board:  12 percent. 
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D. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

E. 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 AND APPLICATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates indicated. 

B. 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. 

C. 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. 

D. 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. 
h. Do not paint new elevator hoist machine and related equipment 

2. Electrical Work: 

a. Do not paint existing switchgear. 
b. Do not paint existing panelboards. 
c. Do paint electrical equipment that is indicated to have a factory-primed finish for 

field painting. 
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E. 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. 

F. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 

3.3 INTERIOR PAINTING SCHEDULE 

A. Concrete Substrates, Nontraffic Surfaces: 

1. Latex System:  MPI INT 3.1E. 

a. Prime Coat:  Interior latex matching topcoat. 
b. Intermediate Coat:  Interior latex matching topcoat. 

c. Topcoat:  Interior latex: flat 

2. 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 

B. Steel Substrates: 

1. Latex Over Alkyd Primer System:  MPI INT 5.1Q. 

a. Prime Coat:  Quick-drying alkyd metal primer. 
b. Intermediate Coat:  Interior latex matching topcoat. 

c. Topcoat:  Interior latex: flat 

C. Gypsum Board Substrates: 

1. Latex System:  MPI INT 9.2A. 

a. Prime Coat:  Interior latex matching topcoat. 
b. Intermediate Coat:  Interior latex matching topcoat. 

c. Topcoat:  Interior latex: flat 

END OF SECTION 099123 
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SECTION 099600 - HIGH-PERFORMANCE COATINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes surface preparation and application of high-performance coating systems on 
the following substrates: 

1. Interior Substrates: 

a. Concrete, horizontal surfaces. 

B. Related Requirements: 

1. Division 05 Sections for shop priming of metal substrates with primers specified in this 
Section. 

2. Division 09 painting Sections for special-use coatings and general field painting. 

1.3 DEFINITIONS 

A. Gloss Level 6:  70 to 85 units at 60 degrees, according to ASTM D 523. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include preparation requirements and 
application instructions. 

B. Samples for Initial Selection:  For each type of topcoat product indicated. 

C. Samples for Verification:  For each type of coating system and in each color and gloss of 
topcoat indicated. 

1. Submit Samples on rigid backing, 8 inches (200 mm) 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: 
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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. 

3. VOC content. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

1. Coatings:  5 percent, but not less than 1 gal. of each material and color applied. 

1.6 QUALITY ASSURANCE 

A. Mockups:  Apply mockups of each coating system indicated to verify preliminary selections 
made under sample submittals and to demonstrate aesthetic effects and set quality standards for 
materials and execution. 

1. Architect will select one surface to represent surfaces and conditions for application of 
each coating system specified in Part 3. 

 
a. Other Items:  Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 
additional colors selected by Architect at no added cost to Owner. 

3. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.8 FIELD CONDITIONS 

A. Apply coatings only when temperature of surfaces to be coated and surrounding air 
temperatures are between 50 and 95 deg F (10 and 35 deg C). 
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B. Do not apply coatings when relative humidity exceeds 85 percent; at temperatures less than 5 
deg F (3 deg C) above the dew point; or to damp or wet surfaces. 

C. Do not apply exterior coatings in snow, rain, fog, or mist. 

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. Pittsburg Paints. 
3. Pratt & Lambert. 
4. Sherwin-Williams Company (The). 

B. Products:  Subject to compliance with requirements, provide one of the products listed in other 
Part 2 articles for the paint category indicated. 

2.2 HIGH-PERFORMANCE COATINGS, GENERAL 

A. MPI Standards:  Provide products that comply with MPI standards indicated and are listed in 
"MPI Approved Products List." 

B. Material Compatibility: 

1. Provide materials for use within each coating 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 coating system, provide products recommended in writing by 
manufacturers of topcoat for use in coating system and on substrate indicated. 

3. Provide products of same manufacturer for each coat in a coating system. 

C. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction and, 
for interior coatings applied at project site, the following VOC limits, exclusive of colorants 
added to a tint base, when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

1. Flat Paints and Coatings:  50 g/L. 
2. Nonflat Paints and Coatings:  150 g/L. 
3. Primers, Sealers, and Undercoaters:  200 g/L. 
4. Anti-Corrosive and Anti-Rust Paints Applied to Ferrous Metals:  250 g/L. 
5. Zinc-Rich Industrial Maintenance Primers:  340 g/L. 
6. Pre-Treatment Wash Primers:  420 g/L. 
7. Floor Coatings:  100 g/L. 
8. Shellacs, Clear:  730 g/L. 
9. Shellacs, Pigmented:  550 g/L. 
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D. Low-Emitting Materials:  Interior coatings shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

E. Colors:  As selected by Architect from manufacturer's full range. 

2.3 EPOXY COATINGS 

A. Epoxy, Gloss: MPI #77. 
1. Benjamin Moore & Co, Montvale, NJ (201) 573-9600  

a. Penetrating Sealer – M36-00/M37 Polyamide Epoxy Coating 
b. Clear Sealer/Finish catalyzed and reduced 1 to 1 with M95Epoxy Thinner. 
c. Base Coat – Series M36/M39 Polyamide Epoxy Coating Hi-Build Gloss  
d. Top Coat – Series M36/M39 Polyamide Epoxy Coating Hi-Build Gloss 
e. Thinner – M95 Epoxy Thinner. 

 
2. Pittsburg Paints, Pittsburg, PA (412) 274-7900 

a. Penetrating Sealer – Polyamide Epoxy Coating Clear 
b. Sealer/Finish catalyzed and reduced 1 to 1 with Epoxy Thinner. 
c. Base Coat – Aquapon Polyamide-Epoxy Coating Ready Mixed Colors. 
d. Top Coat – Aquapon Polyamide-Epoxy Coating Ready Mixed Colors. 
e. Thinner – Pittsburgh Epoxy Thinner, 97-725. 
 

3. Pratt & Lambert, Cleveland, OH (716) 873-6000 
a. Base Coat – Palgard Epoxy 
b. Second Coat – Palgard Epoxy 
c. Top Coat – Palgard Epoxy 
d. Thinner – Do not thin 

 
4. E. Sherwin- Williams, Cleveland, OH (216) 566-2000 

a. Sealer – Hi-Solids Catalyzed Epoxy reduced with one Pint per gallon Reducer. 
b. Base Coat – Hi-Solids Catalyzed Epoxy 
c. Top Coat – Hi-Solids Catalyzed Epoxy 
d. Thinner – No 54 Epoxy Reducer, R7K54 

2.4 SOURCE QUALITY CONTROL 

A. Testing of Coating Materials:  Owner reserves the right to invoke the following procedure: 

1. Owner will engage the services of a qualified testing agency to sample coating materials.  
Contractor will be notified in advance and may be present when samples are taken.  If 
coating materials have already been delivered to Project site, samples may be taken at 
Project site.  Samples will be identified, sealed, and certified by testing agency. 

2. Testing agency will perform tests for compliance with product requirements. 
3. Owner may direct Contractor to stop applying paints if test results show materials being 

used do not comply with product requirements.  Contractor shall remove noncomplying 
coating materials from Project site, pay for testing, and recoat surfaces coated with 
rejected materials.  Contractor will be required to remove rejected materials from 
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previously coated surfaces if, on recoating with complying materials, the two coatings are 
incompatible. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

1. Maximum Moisture Content of Substrates:  When measured with an electronic moisture 
meter as follows: 

a. Concrete:  12 percent. 

B. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

C. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. 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 hardware, covers, plates, and similar items already in place that are removable and are 
not to be painted.  If removal is impractical or impossible because of size or weight of item, 
provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 
reinstall items that were removed.  Remove surface-applied protection. 

C. Clean substrates of substances that could impair bond of coatings, including dust, dirt, oil, 
grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 
coat as required to produce coating systems indicated. 

D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do 
not coat surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted 
in manufacturer's written instructions. 

E.  
1. Abrasive blast clean surfaces to comply with SSPC-SP 7/NACE No. 4, "Brush-Off Blast 

Cleaning." 
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3.3 APPLICATION 

A. Apply high-performance coatings according to manufacturer's written instructions and 
recommendations in "MPI Architectural Painting Specification Manual." 

1. Use applicators and techniques suited for coating and substrate indicated. 
2. Coat surfaces behind movable equipment and furniture same as similar exposed surfaces.  

Before final installation, coat surfaces behind permanently fixed equipment or furniture 
with prime coat only. 

3. Coat back sides of access panels, removable or hinged covers, and similar hinged items to 
match exposed surfaces. 

4. Do not apply coatings over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 
the same material are to be applied.  Tint undercoats to match color of finish coat, but provide 
sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through final coat, apply additional coats until cured film 
has a uniform coating finish, color, and appearance. 

D. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush 
marks, runs, sags, ropiness, or other surface imperfections.  Produce sharp glass lines and color 
breaks. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing:  Owner will engage the services of a qualified testing and 
inspecting agency to inspect and test coatings for dry film thickness. 

1. Contractor shall touch up and restore coated surfaces damaged by testing. 
2. If test results show that dry film thickness of applied coating does not comply with 

coating manufacturer's written recommendations, Contractor shall pay for testing and 
apply additional coats as needed to provide dry film thickness that complies with coating 
manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 

B. After completing coating application, clean spattered surfaces.  Remove spattered coatings by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from coating operation.  Correct damage by 
cleaning, repairing, replacing, and recoating, as approved by Architect, and leave in an 
undamaged condition. 
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D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced coated surfaces. 

3.6 INTERIOR HIGH-PERFORMANCE COATING SCHEDULE 

A. Concrete Substrates, Horizontal Surfaces. 

1. Epoxy System: 

a. Prime Coat:  Epoxy, gloss, MPI #77. 
b. Intermediate Coat:  Epoxy, gloss, MPI #77. 
c. Topcoat:  Epoxy, gloss, MPI #77. 

END OF SECTION 099600 
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SECTION 102113 - TOILET COMPARTMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes stainless-steel units as follows: 

1. Toilet Enclosures:  Floor anchored and Overhead Braced. 
2. Urinal Screens:  Floor anchored. 

1.2 SUBMITTALS 

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

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

C. Samples:  For each exposed finish. 

PART 2 - PRODUCTS 

2.1 METAL UNITS 

A. Basis-of-Design Product:  Bradley, Sentinel Overhead Braced Stainless Steel Series 400: 

1. American Sanitary Partition Corporation. 
2. Bradley Corporation; Mills Partitions. 
3. Hadrian Inc. 
4. Sanymetal; a Crane Plumbing Company. 

B. Stainless-Steel Units:  Facing sheets and closures fabricated from ASTM A 666, Type 302 or 
304, stainless-steel sheet, leveled to stretcher-leveled flatness. 

1. Finish:  No. 4 bright, directional polish on exposed faces.  Exposed surfaces are protected 
from damage by application of strippable, temporary protective covering before 
shipment. 

C. Door, Panel, and Pilaster Construction:  Seamless, metal facing sheets are pressure laminated to 
core material.  Units have continuous, interlocking molding strip or lapped and formed edge 
closures.  Exposed surfaces are free of pitting, seam marks, roller marks, stains, discolorations, 
telegraphing of core material, or other imperfections.  Corners are sealed by welding or clips.  
Exposed welds are ground smooth. 

1. Core Material:  Manufacturer's standard sound-deadening honeycomb of resin-
impregnated kraft paper in thickness required to provide finished thickness of 1 inch for 
doors and panels and 1-1/4 inches for pilasters. 
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2. Grab-Bar Reinforcement:  Provide concealed internal reinforcement for grab bars 
mounted on units. 

3. Tapping Reinforcement:  Provide concealed reinforcement for tapping (threading) at 
locations where machine screws are used for attaching items to units. 

4. Urinal-Screen Construction:  Matching panels fabricated for concealed wall attachment, 
and maximum 6 inches wide at wall and minimum 1 inch wide at protruding end. 

D. Pilaster Shoes and Sleeves:  Stainless steel, ASTM A 666, Type 302 or 304. 

2.2 ACCESSORIES 

A. Hardware and Accessories:  Manufacturer's standard design, heavy-duty operating hardware 
and accessories. 

1. Material:  Stainless steel. 

B. Overhead Bracing:  Manufacturer's standard continuous, extruded-aluminum head rail with 
antigrip profile and in manufacturer's standard finish. 

C. Support Posts for Urinal Screens:  Manufacturer's standard aluminum post with floor shoe for 
anchoring to floor construction. 

D. Anchorages and Fasteners:  Manufacturer's standard exposed fasteners of stainless steel or 
chrome-plated steel or brass, finished to match hardware, with theft-resistant-type heads.  
Provide sex-type bolts for through-bolt applications.  For concealed anchors, use hot-dip 
galvanized or other rust-resistant, protective-coated steel. 

2.3 FABRICATION 

A. Overhead-Braced Units:  Provide manufacturer's standard corrosion-resistant supports, leveling 
mechanism, fasteners, and anchors at pilasters to suit floor conditions.  Make provisions for 
setting and securing continuous head rail at top of each pilaster.  Provide shoes at pilasters to 
conceal supports and leveling mechanism. 

B. Floor-Anchored Units:  Provide manufacturer's standard corrosion-resistant anchoring 
assemblies complete with threaded rods, lock washers, and leveling adjustment nuts at pilasters 
for structural connection to floor.  Provide shoes at pilasters to conceal anchorage. 

C. Doors:  Unless otherwise indicated, provide 24-inch- wide in-swinging doors for standard toilet 
compartments and 36-inch- wide out-swinging doors with a minimum 32-inch- wide clear 
opening for compartments indicated to be accessible to people with disabilities. 

1. Hinges:  Manufacturer's standard self-closing type that can be adjusted to hold doors 
open at any angle up to 90 degrees. 

2. Latch and Keeper:  Manufacturer's standard surface-mounted latch unit designed for 
emergency access and with combination rubber-faced door strike and keeper.  Provide 
units that comply with accessibility requirements of authorities having jurisdiction at 
compartments indicated to be accessible to people with disabilities. 
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3. Coat Hook:  Manufacturer's standard combination hook and rubber-tipped bumper, sized 
to prevent door from hitting compartment-mounted accessories. 

4. Door Bumper:  Manufacturer's standard rubber-tipped bumper at out-swinging doors. 
5. Door Pull:  Manufacturer's standard unit at out-swinging doors that complies with 

accessibility requirements of authorities having jurisdiction.  Provide units on both sides 
of doors at compartments indicated to be accessible to people with disabilities. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Comply with manufacturer's written installation instructions.  Install units rigid, 
straight, level, and plumb.  Secure units in position with manufacturer's recommended 
anchoring devices. 

1. Maximum Clearances: 

a. Pilasters and Panels:  1/2 inch. 
b. Panels and Walls:  1 inch. 

2. Stirrup Brackets:  Secure panels to walls and to pilasters with not less than three brackets 
attached at midpoint and near top and bottom of panel. 

a. Locate wall brackets so holes for wall anchors occur in masonry or tile joints. 
b. Align brackets at pilasters with brackets at walls. 

3.2 ADJUSTING 

A. Hardware Adjustment:  Adjust and lubricate hardware according to manufacturer's written 
instructions for proper operation.  Set hinges on in-swinging doors to hold doors open 
approximately 30 degrees from closed position when unlatched.  Set hinges on out-swinging 
doors to return doors to fully closed position. 

END OF SECTION 102113 
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SECTION 102800 – TOILET ROOM ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Public-use lavatory accessories. 
2. Public-use shower room accessories. 
3. Underlavatory guards. 

B. Owner-Furnished Material:  Re-install items noted to be removed. 

1.2 SUBMITTALS 

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

B. Product Schedule: 
1. Identify products using designations indicated on Drawings. 

PART 2 - PRODUCTS 

2.1 PUBLIC-USE LAVATORY AND SHOWER ACCESSORIES 

A. Basis-of-Design Product:  The design for accessories is based on products indicated.  Subject to 
compliance with requirements, provide the named product or a comparable product by one of 
the following: 

1. A & J Washroom Accessories, Inc. 
2. American Specialties, Inc. 
3. Bobrick Washroom Equipment, Inc. 
4. Bradley Corporation. 

B. Grab Bar  (RA-1): 
1. Basis of Design:  Bobrick B-6806 Series. 
2. Mounting:  Flanges with concealed fasteners. 
3. Material:  Stainless steel, 0.05 inch thick. 

a. Finish:  Smooth, No. 4, satin finish on ends and slip-resistant texture in grip area. 

4. Outside Diameter: 1-1/2 inches. 
5. Configuration and Length:  As indicated on Drawings 
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C. Utility Shelf  (RA-2): 

1. Basis-of-Design Product:  Swanstone RS-2215. 
2. Description:  Solid Surface recessed shower shelf with run-off channels. 
3. Size:  22 inches high by 15 inches wide by 4-5/16 inches deep. 
4. Material and Finish:  Color and finish to match solid surface shower kit. 

D. Mirror Unit (RA-3): 

1. Basis-of-Design Product:  Bobrick B-165 1836. 
2. Glass: No. 1 quality, 1/4” clear, with minimum, 10-year warranty against de-silvering. 
3. Frame:  Stainless-steel channel, 0.05 inch thick.  
4. Corners:  Manufacturer's standard. 
5. Hangers:  Produce rigid, tamper- and theft-resistant installation, using method indicated 

below. 
a. Wall bracket of galvanized steel, equipped with concealed locking devices 

requiring a special tool to remove. 

6. Size:  18 inches wide x 36 inches high. 

E. Toilet Tissue (Roll) Dispenser (RA-4): 

1. Basis-of-Design Product:  Bobrick Model B-76867, Classic Series 
2. Description:  Double-roll dispenser. 
3. Mounting:  Surface mounted. 
4. Operation:  Non-control delivery with theft-resistant spindle. 
5. Capacity:  Designed for 5 or 5 1/2-inch diameter tissue rolls. 
6. Material and Finish:  Stainless steel, No. 4 finish (satin) with concealed 16-gauge 

stainless steel wall brackets. 

F. Seat-Cover Dispenser (RA-5): 

1. Basis-of-Design Product:  Bobrick Model B-221, Classic Series. 
2. Mounting:  Surface mounted. 
3. Minimum Capacity:  250 seat covers. 
4. Exposed Material and Finish:  Stainless steel, No. 4 finish (satin). 
5. Lockset:  Tumbler type. 

G. Sanitary-Napkin Disposal Unit (RA-6): 

1. Basis-of-Design Product:  Bobrick B-254, Classic Series. 
2. Mounting:  Partition mounted, dual access. 
3. Door or Cover:  Self-closing disposal-opening cover with tumbler lockset. 
4. Receptacle:  Removable, 0.7 gal capacity. 
5. Material and Finish:  18-8 S, Type 304 Stainless steel, No. 4 finish (satin). 
6. Sight Barrier:  1/8” thick ABS plastic, attached to flange with two stainless steel piano 

hinges. 
 

H. Combination Towel (Folded) Dispenser/Waste Receptacle  (RA-7): 
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1. Basis-of-Design Product:  Bobrick B-3942, Classic Series. 
2. Description:  Combination unit for dispensing C-fold or multifold towels, with removable 

waste receptacle. 
3. Mounting:  Semi-recessed. 

a. Designed for nominal 4-inch wall depth. 

4. Minimum Towel-Dispenser Capacity:  600 C-fold or 800 multifold paper towels. 
5. Minimum Waste-Receptacle Capacity:  12 gal.  
6. Material and Finish:  Stainless steel, No. 4 finish (satin). 
7. Liner:  Reusable, vinyl waste-receptacle liner. 
8. Lockset:  Tumbler type for towel-dispenser compartment and waste receptacle. 

I. Liquid-Soap Dispenser (RA-8): 

1. Basis-of-Design Product:  Bobrick B-2111, Classic Series. 
2. Description:  Designed for dispensing soap in liquid or lotion form. 
3. Mounting: Vertically oriented, wall surface mounted. 
4. Capacity:  40 fluid oz. 
5. Spout and Escutcheon Materials:  Type 304 Stainless Steel with bright polished finish. 
6. Lockset:  Concealed locking mechanism. 
7. Refill Indicator:  Window type. 

J. Robe Hook (RA-9): 

1. Basis-of-Design Product:  Bobrick B-6717, ClassicSeries. 
2. Description:  Surface Mounted single robe hook. 
3. Mounting:  Surface. 
4. Material and Finish:  Stainless steel, No. 4 finish (satin). 

K. Vendor (RA-10): 

1. Basis-of-Design Product:  Bobrick B-282 25. 
2. Type:  Sanitary napkin and tampon. 
3. Mounting:  Surface mounted. 
4. Capacity:  30 napkins and 27 tampons. 
5. Operation:  Single coin (25 cents). 
6. Exposed Material and Finish:  Stainless steel, No. 4 finish (satin) 
7. Lockset:  Tumbler type with separate lock and key for coin box. 

L. Paper Towel (Folded) Dispenser (RA-15): 

1. Basis-of-Design Product:  Bobrick B-262. 
2. Mounting:  Surface mounted. 
3. Minimum Capacity:  400 C-fold or 525 multifold towels. 
4. Material and Finish:  Stainless steel, No. 4 finish (satin). 
5. Lockset:  Tumbler type. 
6. Refill Indicators:  Pierced slots at sides or front. 
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2.2 PUBLIC-USE SHOWER ROOM ACCESSORIES 

A. Basis-of-Design Product:  The design for accessories is based on products indicated.  Subject to 
compliance with requirements, provide the named product or a comparable product by one of 
the following: 

1. A & J Washroom Accessories, Inc. 
2. American Specialties, Inc. 
3. Bobrick Washroom Equipment, Inc. 
4. Bradley Corporation. 

B. Shower Curtain Rod (RA-11): 

1. Basis-of-Design Product:  Bobrick B-6047-36, Classic Series. 
2. Description:  1-1/4-inch OD; fabricated from nominal 18 gage stainless steel. 
3. Mounting Flanges:  Stainless-steel flanges designed for exposed fasteners. 
4. Finish: No. 4 (satin). 

C. Shower Curtain and Hooks (RA-12): 

1. Basis-of-Design Product:  Bobrick 204-2. 
2. Hooks:  Bobrick 204-1 
3. Size:  Minimum 6 inches wider than opening by 72 inches high. 
4. Material:  Vinyl, minimum 0.008-inch thick, with integral antibacterial agent. 
5. Color:  White. 
6. Grommets:  Corrosion resistant at minimum 6 inches o.c. through top hem. 
7. Shower Curtain Hooks:  Chrome-plated or stainless-steel, spring wire curtain hooks with 

snap fasteners, sized to accommodate specified curtain rod.  Provide one hook per curtain 
grommet. 

D. Folding Shower Seat  (RA-13): 

1. Basis-of-Design Product:  Bobrick B-5181. 
2. Configuration:  L-shaped seat, designed for wheelchair access. 
3. Seat:  Phenolic or polymeric composite of slat-type or one-piece construction. 
4. Color: White 
5. Mounting Mechanism:  Type 304 Stainless steel. 
6. Dimensions:  Thirty-three inches wide. 

2.3 UNDERLAVATORY GUARDS 

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

1. Plumberex Specialty Products, Inc. 
2. TCI Products. 
3. Truebro, Inc. 
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B. Underlavatory Guard (RA-14):  

1. Basis-of-Design Product:  Truebro Lavguard 2 EZ. 
2. Description:  Insulating pipe covering for supply and drain piping assemblies that prevent 

direct contact with and burns from piping, and allow service access without removing 
coverings. 

3. Material and Finish:  Antimicrobial, molded-plastic. 
4. Color:  White. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install accessories according to manufacturers' written instructions, using fasteners appropriate 
to substrate indicated and recommended by unit manufacturer.  Install units level, plumb, and 
firmly anchored in locations and at heights indicated. 

END OF SECTION 102800 
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SECTION 104413 - FIRE EXTINGUISHER CABINETS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes fire protection cabinets for fire extinguishers. 

1.2 SUBMITTALS 

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

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

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

D. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Fire-Rated, Fire Protection Cabinets:  Listed and labeled to comply with requirements in 
ASTM E 814 for fire-resistance rating of walls where they are installed. 

B. Coordinate size of fire protection cabinets to ensure that type and capacity of fire extinguishers 
indicated are accommodated. 

C. Coordinate sizes and locations of fire protection cabinets with wall depths. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B. 

B. Tempered Float Glass:  ASTM C 1048, Kind FT, Condition A, Type I, Quality q3, 3 mm thick, 
Class 1 (clear). 

2.2 FIRE PROTECTION CABINET (FE#, see Schedule at the end of this section): 

A. Cabinet Type:  Suitable for fire extinguisher. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide J. L. 
Industries, Inc., a division of Activar Construction Products Group;  

FIRE EXTINGUISHER CABINETS 104413 - 1



UTNG – FILLMORE ARMORY REMODEL 
 

1) Type:  Ambassador Series  
2) Cabinet Material:  Cold-rolled Steel with Powder-coat Finish 
3) Tub Material:  Cold-rolled Steel with Powder-coat Finish  
4) Mounting:  Semi-recessed and Surface Mount 
5) Glazing:  Full Tempered Glass 
6) Fire Rated Option:  Yes 

2. or a comparable product by one of the following: 

a. Fire End & Croker Corporation;  
b. Kidde Residential and Commercial Division, Subsidiary of Kidde plc;  
c. Larsen's Manufacturing Company;  
d. Modern Metal Products, Division of Technico Inc.;  
e. Potter Roemer LLC. 

B. Cabinet Construction:  Nonrated and Fire Rated. 

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

C. Cabinet Material:  Steel sheet. 

D. Recessed Cabinet:  Cabinet box recessed in walls of sufficient depth to suit style of trim 
indicated. 

1. Trimless with Concealed Flange:  Surface of surrounding wall finishes flush with exterior 
finished surface of cabinet frame and door, without overlapping trim attached to cabinet.  
Provide recessed flange, of same material as box, attached to box to act as [plaster stop] 
[drywall bead]. 

2. Trimless with Hidden Flange:  Flange of same metal and finish as box overlaps 
surrounding wall finish and is concealed from view by an overlapping door. 

3. Exposed Flat Trim:  One-piece combination trim and perimeter door frame overlapping 
surrounding wall surface with exposed trim face and wall return at outer edge 
(backbend). 

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

1. Rolled-Edge Trim:  2-1/2-inch or 3-inch backbend depth. 

F. Surface-Mounted Cabinet:  Cabinet box fully exposed and mounted directly on wall with no 
trim.  Provide where walls are of insufficient depth for semirecessed cabinet installation. 

G. Cabinet Trim Material:  Steel sheet, same material and finish as door. 

H. Door Material:  Steel sheet. 

FIRE EXTINGUISHER CABINETS 104413 - 2



UTNG – FILLMORE ARMORY REMODEL 
 

I. Door Style:  Fully glazed panel with frame. 

J. Door Glazing:  Tempered float glass (clear. 

K. Door Hardware:  Manufacturer's standard door-operating hardware of proper type for cabinet 
type, trim style, and door material and style indicated. 

L. Accessories: 

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

2. Break-Glass Strike:  Manufacturer's standard metal strike, complete with chain and 
mounting clip, secured to cabinet. 

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

4. Identification:  Lettering complying with authorities having jurisdiction for letter style, 
size, spacing, and location.  Locate as indicated. 

a. Identify fire extinguisher in fire protection cabinet with the words "FIRE 
EXTINGUISHER." 

1) Location:  Applied to cabinet door glazing. 
2) Application Process:  Decals or Pressure-sensitive vinyl letters. 
3) Lettering Color:  Black. 
4) Orientation:  Vertical. 

M. Finishes: 

1. Manufacturer's standard baked-enamel paint for the following: 

a. Exterior of cabinet door, and trim, except for those surfaces indicated to receive 
another finish. 

b. Interior of cabinet and door. 

2. Steel:  Baked enamel or powder coat. 

a. Color and Gloss:  White or Red. 

2.3 FABRICATION 

A. Fire Protection Cabinets:  Provide manufacturer's standard box (tub), with trim, frame, door, 
and hardware to suit cabinet type, trim style, and door style indicated.  Miter and weld joints 
and grind smooth. 
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UTNG – FILLMORE ARMORY REMODEL 
 

FIRE EXTINGUISHER CABINETS 104413 - 4

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Examine walls and partitions for suitable framing depth and blocking where semirecessed 
cabinets will be installed and prepare recesses as required by type and size of cabinet and trim 
style. 

B. Install fire protection cabinets in locations and at mounting heights indicated and at heights 
acceptable to authorities having jurisdiction. 

C. Fire Protection Cabinets:  Fasten cabinets to structure, square and plumb. 

D. Identification:  Apply decals or vinyl lettering at locations indicated. 

E. Adjust fire protection cabinet doors to operate easily without binding.  Verify that integral 
locking devices operate properly. 

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

 

FIRE EXTINGUISHER CABINET SCHEDULE 

 
CABINET 

FIRE RATING 
CABINET 

MOUNTING 

CABINET 
MODEL 

(JL Industries) 

FE1 NOT RATED BRACKET / NO CABINET MB846A Red 

FE2 NOT RATED SURFACE MOUNTED 1013G17 Red 

FE3 NOT RATED SEMI-RECESSED 1017G17 Red 

FE4 FIRE RATED SEMI-RECESSED FX1017G17 Red 

    

 

END OF SECTION 104413 
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SECTION 104416 - FIRE EXTINGUISHERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes portable, hand-carried fire extinguishers and mounting brackets for fire 
extinguishers. 

1.2 SUBMITTALS 

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

B. Operation and maintenance data. 

C. Warranty:  Sample of special warranty. 

1.3 QUALITY ASSURANCE 

A. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, "Portable 
Fire Extinguishers." 

B. Fire Extinguishers:  Listed and labeled for type, rating, and classification by an independent 
testing agency acceptable to authorities having jurisdiction. 

1.4 WARRANTY 

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

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

a. Failure of hydrostatic test according to NFPA 10. 
b. Faulty operation of valves or release levers. 

2. Warranty Period:  6 (Six) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS 

A. Fire Extinguishers:  Type, size, and capacity for each indicated on drawings. 
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1. Basis-of-Design Product:  Subject to compliance with requirements, provide comparable 
product by one of the following: 

a. Ansul Incorporated; Tyco International Ltd. 
b. J. L. Industries, Inc.; a division of Activar Construction Products Group. 
c. Kidde Residential and Commercial Division; Subsidiary of Kidde plc. 
d. Larsen's Manufacturing Company. 

2. Instruction Labels:  Include pictorial marking system complying with NFPA 10, 
Appendix B and bar coding for documenting fire extinguisher location, inspections, 
maintenance, and recharging. 

A. Multipurpose Dry-Chemical Type in Steel Container:  UL-rated 4-A:60-B:C, 10-lb nominal 
capacity, with monoammonium phosphate-based dry chemical in enameled-steel container. 

2.2 MOUNTING BRACKETS  

A. Mounting Brackets:  Manufacturer's standard steel, designed to secure fire extinguisher to wall 
or structure, of sizes required for types and capacities of fire extinguishers indicated, with red or 
black baked-enamel finish. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Examine fire extinguishers for proper charging and tagging. 

1. Remove and replace damaged, defective, or undercharged fire extinguishers. 

B. Install fire extinguishers and mounting brackets in locations indicated and in compliance with 
requirements of authorities having jurisdiction. 

1. Mounting Brackets: 54 inches above finished floor to top of fire extinguisher. 

C. Mounting Brackets:  Fasten mounting brackets to surfaces, square and plumb, at locations 
indicated. 

END OF SECTION 104416 
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SECTION 107500 - FLAGPOLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes ground-mounted aluminum flagpoles. 

1.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Flagpole assemblies, including anchorages and supports, shall 
withstand the effects of gravity loads, and the following loads and stresses within limits and 
under conditions indicated according to the following design criteria: 

1. Seismic Loads:  <Insert seismic criteria> according to SEI/ASCE 7. 
2. Wind Loads:  Wind speed and exposure factor according to NAAMM FP 1001, "Guide 

Specifications for Design of Metal Flagpoles." 
3. Base flagpole design on polyester flags of maximum standard size suitable for use with 

flagpole. 

1.3 SUBMITTALS 

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

B. Delegated-Design Submittal:  For flagpole assemblies indicated to comply with performance 
requirements and design criteria, including analysis data and calculations signed and sealed by 
the qualified professional engineer responsible for their preparation. 

1. Include loads, point reactions, and locations for attachment of flagpoles to building's 
structure. 

C. Operation and Maintenance Data:  For flagpoles to include in operation and maintenance 
manuals. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Colonial Flag – 
IWM30C62-AA or comparable product by one of the following: 

1. American Flagpole; a Kearney-National Inc. company. 
2. Atlantic Fiberglass Products, Inc. 
3. Baartol Company. 
4. Concord Industries, Inc. 
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5. Colonial Flag 
6. Eder Flag Manufacturing Company, Inc. 
7. Ewing Flagpoles. 
8. Lingo Inc.; Acme Flagpole Company Division. 
9. Millerbernd Manufacturing Company. 
10. Morgan-Francis; Division of Original Tractor Cab Co., Inc. 
11. PLP Composite Technologies, Inc. 
12. Pole-Tech Company Inc. 
13. U.S. Flag & Flagpole Supply, LP. 
14. USS Manufacturing Inc. 

2.2 FLAGPOLES 

A. Exposed Height:  30 feet. 

B. Base Diameter:  6 inches. 

C. Top Diameter:  3-1/2 inches. 

D. Wind Rating:  117 mph with a 5 foot by 8 foot flag and 191 mph unflagged. 

E. Aluminum Flagpoles:  Provide cone-tapered flagpoles fabricated from seamless extruded tubing 
complying with ASTM B 241/B 241M, Alloy 6063, with a minimum wall thickness of 0.156. 

F. Metal Foundation Tube:  Manufacturer's standard corrugated-steel foundation tube, not less than 
0.064-inch nominal wall thickness.  Provide with 3/16-inch steel bottom plate and support plate; 
3/4-inch diameter, steel ground spike; and steel centering wedges welded together.  Galvanize 
steel after assembly.  Provide loose hardwood wedges at top of foundation tube for plumbing 
pole.  Provide flashing collar of same material and finish as flagpole. 

G. Cast-Metal Shoe Base:  For anchor-bolt mounting; provide with anchor bolts. 

H. Finial Ball:  Manufacturer's standard flush-seam ball, sized as indicated or, if not indicated, to 
match flagpole-butt diameter.  Fabricate from 0.063-inch spun aluminum, finished to match 
flagpole. 

1. Diameter:  4 inches. 

I. Internal M-Winch System:  Manually operated crank that wraps the internal cable around the 
winch. 

J. Flash Collar:  12 inches by 6 inches, aluminum. 

K. Windspeed:  80 mph 

L. Flag Size:  US Flag, 5 feet wide by 8 feet long. 
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2.3 MISCELLANEOUS MATERIALS 

A. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107. 

B. Sand:  ASTM C 33, fine aggregate. 

C. Elastomeric Joint Sealant:  Joint sealant complying with requirements in Division 07 Section 
"Joint Sealants." 

2.4 ALUMINUM FINISHES 

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

PART 3 - EXECUTION 

3.1 FLAGPOLE INSTALLATION 

A. General:  Install flagpoles where shown and according to Shop Drawings and manufacturer's 
written instructions. 

B. Ground Set:  Place foundation tube, center, and brace to prevent displacement during 
concreting.  Install flagpole, plumb, in foundation tube.  Place tube seated on bottom plate 
between steel centering wedges and install hardwood wedges to secure flagpole in place.  Place 
and compact sand in foundation tube and remove hardwood wedges.  Seal top of foundation 
tube with a 2-inch layer of elastomeric joint sealant and cover with flashing collar. 

C. Baseplate:  Cast anchor bolts in concrete foundation.  Install baseplate on washers placed over 
leveling nuts on anchor bolts and adjust until flagpole is plumb.  After flagpole is plumb, tighten 
retaining nuts and fill space under baseplate solidly with nonshrink, nonmetallic grout.  Finish 
exposed grout surfaces smooth and slope 45 degrees away from edges of baseplate. 

D. Mounting Brackets and Bases:  Anchor brackets and bases securely through to structural 
support with fasteners as indicated on Shop Drawings. 

END OF SECTION 107500 
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SECTION 129300 - SITE FURNISHINGS 

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 site and street furnishings: 
1. Bench 

B. Related Sections include the following: 
1. Division 3 “Concrete” for installation of concrete footings and anchors. 
2. Division 31 Section “Earth Moving” for excavation for installation of concrete footings. 

1.3 SAMPLES & SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, dimensions of individual components and profiles, finishes, field-assembly 
requirements and installation details. 

B. The Contractor shall provide copies of product specification sheets on all proposed site 
furnishings to be installed to the Owner's Representative for approval prior to the start of work, 
in accordance with the parameters of Division-1.  Work may not commence until product sheets 
are submitted and approved.  Submittals shall be marked up to show proper model, finish, etc.   

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain all site furnishings through one source from a single manufacturer 
for each item. 

B. Product Delivery, Storage and Handling: 
1. Furnish materials in manufacturer’s unopened, original containers, bearing original labels 

showing quantity, description and name of manufacturer. 
2. Deliver and unload at the site on pallets and bound in such a manner that no damage 

occurs to product. 
3. Store products in a manner which will preclude damage.  Damaged materials will be 

rejected.  Remove all damaged material from the job site immediately, and replace at no 
cost to the Owner. 

4. Furnish suitable equipment to locate all site furnishing materials carefully and efficiently.  
Lift materials using lifting inserts provided by manufacturer where applicable. 
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PART 2 - PRODUCTS 

2.1 BENCH 

A. Shall be DuMor Inc. 58-series model as indicated on drawings or as manufactured by Urban 
Accessories, Iron Age or approved equal. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Do not install site furnishings prior to acceptance by Owner of area to receive such materials.   

B. Examine area and conditions for compliance with requirements for correct and level finished 
grade, mounting surfaces, installation tolerances, and other conditions affecting performance. 

C. Verify drawing dimensions with actual field conditions. 

D. Report to the Owner all conditions which prevent proper execution of this work or that are 
different from those shown.  Proceed with installation only after unsatisfactory conditions have 
been corrected. 

3.2 INSTALLATION 

A. Comply with manufacturer’s written installation instructions, unless more stringent requirements 
are indicated on Drawings.  

B. All metal inserts, anchor slots, anchors, anchor bolts, fastenings, and other fastening devices, for 
attachment of site improvement items to concrete and masonry, shall be stainless steel. 

C. Concrete footings shall be the size noted in the Drawings and / or installed per manufacturer’s 
specifications. 

D. Contractor shall be responsible for the correct location of site improvement items.  Free-standing 
site improvement items shall be set plumb and horizontal regardless of the pitch of the finished 
surrounding grade unless otherwise shown on Drawings. 

3.3 GUARANTEE 

A. Contractor will furnish and deliver standard written manufacturer’s guarantee in Owner’s name 
covering all materials and workmanship under this Division 12 Section, in addition to, and not in 
lieu of, other liabilities which the Contractor may have by law or other provisions of the 
Contract Documents. 
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B. Contractor shall pay for repairs of any damage to any part of the project, or caused by defects in 
his work and for any repair to the materials or equipment caused by replacement. Complete all 
repairs to the satisfaction of the Owner’s Representative. 

C. Replace any part of the work installed under this contract requiring excessive maintenance. 
Work of this nature will be considered defective. Replace at no cost to the Owner upon 
notification during the one-year guarantee period. 

3.4 CLEANING 

A. Keep all areas of work clean, neat and orderly at all times.  

B. Clean up and remove all debris from the work area to satisfaction of Owner prior to Final 
Acceptance. 

END OF SECTION 129300 
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SECTION 220000 - GENERAL FOR PLUMBING 
 
PART 1 - GENERAL 
 
1.1  GENERAL 
 
      A. General Conditions and Division 01 apply to this Division. 
 
1.2  SCOPE 
 
    A.  Includes - 
 
           1. Furnish all labor, materials, and equipment necessary for completion of the mechanical and plumbing 

work as indicated in the project documents. 
2. Furnish and install all motors specified in this Division and be responsible for the proper 

operation of electrical powered equipment furnished by this Division. 
3. Furnish exact location of electrical connections and information on motor controls to 

Division 26.  
4. Placing the air conditioning, heating, ventilating, and exhaust systems into full operation and 

continuing their operation during each working day of testing and balancing. 
5. Making changes in pulleys, belts, and dampers, or adding dampers, as required  for the 

correct balance as recommended by Balancing Contractor at no additional cost to Owner. 
6. Air and water balance, final adjustment and test run. 
7. The satisfactory performance of the completed systems is a requirement of this specification.  

 
B. Related Work Specified Elsewhere - 

 
1. Conduit (unless specified otherwise), line voltage wiring, outlets, and disconnect switches 

specified in Division 26. 
2. Magnetic starters and thermal protective devices (heaters) not a factory mounted integral part 

of packaged equipment are specified in Division 26.  
 
1.3  SITE INSPECTION 
 

A. The Contractor shall examine the site and understand the conditions which may affect the performance 
of work of this Division before submitting proposals for this work. 

 
B. Contractor shall familiarize himself with all locations where existing utilities and tunnel will be 

effected. 
 
      C. No subsequent allowance for time or money will be considered for any consequence related to failure 

to examine existing site conditions. 
 
1.4  DRAWINGS 
 

A. Mechanical/Plumbing drawings show general arrangement of piping, ductwork, equipment, etc; 
however, locations are to be regarded as shown diagrammatically only.  Follow as closely as actual 
building construction and work of other trades will permit.  

 
B. Consider architectural and structural drawings part of this work insofar as these drawings furnish 

information relating to design and construction of building.  These drawings take precedence over 
mechanical drawings.  

 
C. Because of the small scale of mechanical drawings, it is not possible to indicate all offsets, fittings, and 

accessories which may be required.  Investigate structural and finished conditions affecting this work 
and arrange work accordingly, providing such fittings, valves, and accessories required to meet 
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conditions. 
 

D. Before any equipment is purchased or fabricated and before running and/or 
fabricating any lines of piping or ductwork, the Mechanical Contractor and 
his Subcontractors shall assure themselves that they can be run as 
contemplated.  Because of the small scale of the drawings, it is not possible to 
indicate all offsets, fitting, and accessories that may be required.  The 
Mechanical Contractor and his Subcontractors shall carefully investigate all 
mechanical, electrical and structural drawings, along with the finish 
conditions affecting all of their work, furnishing any required fittings, valves, 
duct transitions, offsets and accessories as may be required to meet such 
conditions, at no additional cost. 

 
E. If changes in location of piping, equipment, ducts, etc. are required due to lack of coordination of work 

under this division, such changes shall be made without charge. Contractor shall review drawings with 
local and state agencies having jurisdiction and any changes required by them shall be brought to the 
attention of the architect prior to bidding or commencement of work.  

 
1.5  SHOP DRAWINGS 
 

A.  Submit shop drawings in accordance with Division General Conditions.  
 

B. Shop drawings of various contractors shall be coordinated to eliminate interferences and to provide 
sufficient space for installation of equipment, piping, ductwork, insulation, valves, controls, etc.  
Prefabrication will not exempt contractor from fitting work to on-site job conditions. 

 
C. The contract drawings shall not be scaled for rough-in measurements, nor be used as shop drawings.  

Where drawings are required for these purposes, the Contractor shall obtain  data from the 
architectural drawings and take the necessary field measurements.  Drawings required by the General 
Conditions shall include such information as needed to satisfy the Architect on the methods of 
construction.  

 
1.6  CODE REQUIREMENTS, FEES, AND PERMITS 
 

A. The work shall be installed in accordance with the following applicable codes, ordinances and 
standards unless otherwise specified.  The codes and standards shall include but not be limited to and 
be of the latest and current editions.  

 
1. American Gas Association (AGA) 

           2. American Society of Heating, Refrigeration and Air  Conditioning Engineers (ASHRAE) 
           3. American Society of Mechanical Engineers (ASME) 
           4. American Society of Testing Materials (ASTM) 
           5. American Standards Association (ASA) 
           6. American Water Works Association (AWWA) 
           7. American Welding Society (AWS) 
           8. Associated Air Balance Council (AABC) 
           9. Heat Exchange Institute (HEI) 

          10. Hydraulic Institute (HI) 
           11. National Electrical Code 
           12. National Fire Protection Association (NFPA) 
           13. International Plumbing Code (IPC) 
           14. Sheet Metal and Air Conditioning contractors National Association (SMACNA) 
           15. Underwriters Laboratories (UL) 
          16. International Building Code (IBC) 
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           17. International Mechanical Code (IMC) 
18. Utah State Safety Orders (OSHA/UOSH) 

           19. Utah Fire Rating Bureau 
           20. Utah Boiler and Pressure Vessel Law 
           21. Utah Air Conservation Regulations/Waste Disposal regulations. 
           22. ASHRAE Ventilation STD.62-1981-R. 
           23. Model Energy Code, and ASHRAE 90.1 - 1989.  
 

B. Should drawings conflict with any code, the code shall govern.  If drawings and specifications 
establish a quality exceeding the code, the drawings and specifications shall govern.  If conflicts do 
exist among the drawings, specifications and codes, the same shall be brought to the attention of the 
Architect in writing prior to bidding, otherwise Contractor shall comply with applicable codes.  

 
C. The latest edition of all codes adopted by The State of Utah shall be used. 

 
D. Mechanical Contractor shall give all notices, obtain all necessary permits, file necessary plans, prepare 

documents and obtain approvals, and pay all fees required for completion of the mechanical and 
plumbing work outlined in this Division of the specifications and shown on the Mechanical and 
Plumbing Drawings.  

 
1.7 1.8  OPERATION AND MAINTENANCE INSTRUCTIONS 
 

A. Contractor shall instruct building maintenance personnel in the operation and maintenance of the 
installed mechanical systems utilizing the Operation and Maintenance Manual when so doing. 

 
      B. Minimum instruction periods shall be as follows -  
 

           1.  Plumbing - Two hours. 
 
      C. Instruction periods shall occur before final inspection when systems are properly working and before 

final payment is made.   
 
      D. None of these instructional periods shall overlap each other. 
 
      E. An additional two hours of instruction will be provided by each contractor after 60 days of system 

operation by owner to insure proper system operation and answer questions.   
 
1.9  RECORD DRAWINGS 
 

A. Mechanical Contractor shall keep an up-to-date set of mechanical and plumbing drawings in his 
custody showing all changes in red, clearly defined and neatly drafted by him.  At the end of 
construction, he shall turn these drawings over to the General Contractor who will combine with other 
record drawings for submission to the Architect.   Record drawings must be completed and submitted 
prior to final inspection. 

 
 
1.10 REPORTS 
 

A. Following are items to be submitted to the Owner and Architect for review prior to request for 
substantial completion walkthrough. 

 
1. Plumbing Disinfectant Reports. 

END OF SECTION 230000 
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SECTION 220050 - BASIC MATERIALS & METHODS FOR PLUMBING 
 
PART 1 - GENERAL 
 
1.1  GENERAL 
 

A.  Division 220000 General applies to this Section.  
 
1.2  COORDINATION OF WORK 
 

A.  It is understood that while Drawings are to be followed as closely as circumstances permit, this 
Division will be held responsible for the installation of systems according to the true intent and 
meaning of the Contract Documents.  Anything not clear or in conflict will be explained by making 
application to the Architect in writing.  Should conditions arise where certain changes would be 
advisable, secure Owner's and Architect's approval for these changes before proceeding with work. 

 
      B.  Coordinate work of various trades in installing interrelated work.  Before installation of 

mechanical/plumbing items, make proper provision to avoid interference’s in a manner approved by 
Architect.  Changes required in work specified in Division 22 caused by neglect to secure approval 
shall be made at no cost to Owner. 

 
      C.  Arrange piping, ductwork, and equipment to permit ready access to valves, unions, traps, starters, 

motors, control components, and to clear openings of doors and access panels.  Mechanical Contractor 
shall provide all necessary access doors and/or panels to provide complete access to all mechanical 
equipment valves or accessories.  Coordinate openings in walls and hard ceilings with general 
contractor to provide access doors and provide access doors where this coordination or other 
provisions have not been made.  Doors for valves, piping, dampers, etc. shall be minimum 12" x 12" 
and doors for mechanical equipment shall be minimum 24" x 24".  

 
      D.  Furnish and install inserts and supports required by Division 22 unless otherwise noted.  Furnish 

sleeves, inserts, supports, and equipment that are an integral part of other Divisions involved in 
sufficient time to be built into the construction as the Work proceeds.  Locate these items and see that 
they are properly installed.  Expense resulting from improper location or installation of items above 
shall be borne by Division 22. 

 
      E.  Be responsible for required digging, cutting, and patching incident to work of this Division and make 

required repairs afterwards to satisfaction of Owner and Architect. Cut carefully to minimize necessity 
for repairs to existing work.  Do not cut beams, columns, or trusses. 

 
            1.  Patch and repair walls, floors, ceilings, and roofs with materials of same quality and 

appearance as adjacent surfaces unless otherwise shown.  Surface finishes shall exactly match 
existing finishes of same materials.  

  2.  This Division shall bear expense of cutting, patching, repairing, and replacing of work of 
other Divisions because of its fault, error, tardiness, or because of damage done by it. 

            3.  Provide the necessary cutting, patching, repairing, and replacing pavements, sidewalks, 
roads, and curbs to permit installation of work of this Division.  

 
F.  Adjust locations of piping, ductwork, equipment, fixtures, etc, to accommodate work from 

interference’s anticipated and encountered.  Determine exact route and location of each pipe and cut 
prior to fabrication. 

 
           1.  Make offsets, transitions, and changes in direction of piping, ductwork, and electrical 

raceways as required to maintain proper head room and pitch of sloping lines whether or not 
indicated on Drawings.  Furnish and install traps, air vents, sanitary vents, pull boxes, etc, as 
required to effect these offsets, transitions, and changes in direction. 
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G.  Slots and openings through floors, walls, ceiling, and roofs shall be provided by other Divisions, but 

this Division shall see that they are properly located and do any cutting and patching caused by its 
neglect to do so.  

 
      H.  This Contractor shall schedule his work, store his equipment and materials, and work in harmony with 

other Contractors so as to not delay or jeopardize the construction. 
 
      I.  This Division shall coordinate with electrical contractor to insure that all required components of 

control work are included and fully understood.  Any discrepancies shall be called to the attention of 
the Architect before completion of bids.  No additional cost shall accrue to the Owner as a result of 
lack of such coordination.  

 
1.3  EQUIPMENT & MATERIALS 
 

A.  Requests for substitution shall be received in writing a minimum of seven days prior to bidding.  Prior 
acceptance shall be by Manufacturer's name only.  Items not listed in this specification or subsequent 
addendum’s shall not be considered.  No oral approvals will be acceptable.  Manufacturers listed in 
this specification are acceptable only for items listed.  All other items manufacturer wishes to bid must 
be prior approved.  This includes plumbing items.  All equipment shall be subject to final review in 
accordance with "Project Submittals". 

 
B.  Product Approvals - 

 
            1.  If approval is received to use other than specified items, responsibility for specified 

capacities and insuring that items to be furnished will fit space available lies with this 
Division.  

            2.  In the event other than specified equipment is used and will not fit job site conditions, this 
Division assumes responsibility for replacement with items named in Specification.  

 
      C.  Use domestic made pipe, pipe fittings, and motors on Project.  
 
      D.  Motor and equipment name plates as well as applicable UL labels shall be in place when Project is 

turned over to Owner. 
 
      E.  Insure that items to be furnished fit spaces available.  Make necessary field measurements to ascertain 

space requirements including those for connections and furnish and install equipment of size and shape 
so final installation shall suit true intent and meaning of Contract Documents.  Do not scale off 
drawings. 

 
      F.  All materials shall be of the best commercial quality obtainable, consistent with specified materials and 

for the purpose or function intended.  Materials shall be new unless specifically excepted.  
 
      G.  Equipment catalog or model numbers shown define the basic equipment types and quality standard 

only.  Catalog numbers shall not be considered as all inclusive and shall be verified to include all 
devices, controls, operators, and appurtenances necessary for the satisfactory and complete operation 
of the equipment.   

 
      H.  Follow manufacturer's directions in delivery, storage, protection, and installation of equipment and 

materials.  
 
            1.  Promptly notify Architect in writing of conflicts between requirements of Contract 

Documents and Manufacturer's directions and obtain Architect's written instructions before 
proceeding with work.  Contractor shall bear all expenses arising from correcting deficiencies 
of work that does not comply with Manufacturer's directions or such written instructions from 
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Architect. 
 

I.  Deliver equipment and material to site and tightly cover and protect against dirt, water, and chemical 
or mechanical injury but have readily accessible for inspection.  Store items subject to moisture 
damage (such as controls) in a dry, heated space.  

 
1.4  PROJECT SUBMITTALS 
 

A. Furnish complete catalog data for manufactured items of equipment to be used in the Work to 
Architect for review within 30 days after award of Contract. 

 
     B. Submittal shall include, but not be limited to the following: 
 
            1. equipment scheduled 
            2. valves 
            3. insulation 
            4.  certificates of guarantee 
            5.  plumbing fixtures, trim and specialties  
  6. any item for which more than one manufacturer is mentioned 
 

C. Submit a minimum of five copies of data in binders and index in same order and name as they appear 
in Specification. 

 
            1. State sizes, capacities, brand names, motor HP, electrical requirements, accessories, 

 materials, gauges, dimensions, and other pertinent information. 
            2. List on catalog covers page numbers of submitted items. 
            3. Underline applicable data. 
 

D. If material or equipment is not as specified or submittal is not complete, it will be rejected by 
Architect. 

 
E. Catalog data or shop drawings for equipment which are noted as being reviewed by Architect or his 

Engineer shall not supercede Contract Documents.  
 

F. Review comments of Architect/Engineer shall not relieve this Division from responsibility for 
deviations from Contract Documents unless Architect’s/Engineer’s attention has been called to such 
deviations in writing at time of submission, nor shall they relieve this Division from responsibility for 
errors in items submitted. 

 
G. Check work described by catalog data with Contract Documents for deviations and errors. 

 
H. All items other than first named specified equipment shall show and state all exceptions and deviations 

taken and shall include design calculations. 
 

I. The Contractor shall review the submittals prior to submission to the Architect to make sure that the 
submittals are complete in all details.  No submittal will be reviewed which does not bear the 
contractor's notation that such checking has been made. 

 
J. No partial submittals will be considered unless approved by the Engineer. 

 
      K. Manufacturers' names shall be mentioned as acceptable prior to bidding.  See paragraph 3a above.  
 
      L. Plumbing Contractor shall verify equipment dimensions to fit the spaces provided with sufficient 

clearance for servicing the equipment.  
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      M. Plumbing Contractor shall review equipment submittals for compliance with schedules, specifications, 
and drawing plans and details. Equipment submittal shall show the proper arrangements to suit 
installation and maintenance such as motor location, access doors, filter removal, piping connections, 
etc.  

 
N. Equipment submittal sheets shall be clearly marked indicating equipment symbol and exact selection 

of proposed equipment.  Submittals shall clearly indicate name of manufacturer of each item. 
 
      O. For unacceptable items, the right shall be reserved to require the first named specified items. 
 
1.5 CLEANING & FINISHING 
 
      A. Contractor shall, at all times, keep the premises free from waste material and rubbish.  Upon 

completion of this Section of the work, Plumbing Contractor shall remove all surplus materials and 
rubbish; clean all spots resulting from the plumbing work from hardware, floors, glass, walls, etc.; do 
all required patching up and repair all work of other trades damaged by Plumbing  Contractor under 
this Section of the work, and leave the premises in a clean orderly condition.  Clean heating and 
cooling coils, internally and externally, and replace all air filters prior to final plumbing inspection.  
Remove rust, plaster, dirt, grease and oil before painting, insulating, or exposing to view the 
equipment, piping, ductwork, etc. in completed structure.  Refinish any damaged surfaces and leave in 
proper working order at final completion. 

 
1.6 EQUIPMENT SERVICING 
 
      A. Prior to starting mechanical equipment, all motors, bearings and moving parts shall be properly oiled, 

greased and lubricated as required.  Full and adequate maintenance service shall be given and upon 
completion all equipment shall be cleaned and checked and placed in perfect condition for the Owner. 

 
      B. Provide lubrication for the following: 
   
            1.  Pumps 
  2. Any additional equipment requiring lubrication not mentioned here. 
 

C. Amount and type of lubricant shall be per manufacturer's specification.  
 
1.7 SUPERVISION 
 
      A. The Contractor shall supervise and direct the work with his best skill and attention.  He will be solely 

responsible for the means, methods, techniques, sequences and procedures of construction.  The 
Contractor will be responsible to see that the finished work complies accurately with the Contract 
Documents. 

 
1.8 SAFETY REGULATIONS 
 
      A. Contractor shall provide equipment, supervision, construction, procedures, and everything necessary to 

assure safety of life or property.  
 
      B. Refer also to General Condition and Special Conditions for protection clauses. 
 
 
 
1.9 LEAK DAMAGE 
 
      A. Plumbing Contractor shall be responsible for damages to the work of other Contractors or to the 

building, or to its contents, people, etc., caused by leaks in any of the equipment or piping installed by 
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him through equipment or material failures, leaking joints or disconnected pipes, fittings, or by 
overflows and shall make at his own expense all repairs to fixtures, building interior, contents, paint, 
rugs, furniture, ceiling tile, and equipment so damaged. 

 
 
1.10 TOOLS AND STORAGE OF EQUIPMENT 
 
     A. The Plumbing Contractor shall furnish all necessary tools, staging and whatever may be necessary for 

the installation of this work and shall at all times protect this work and others, and the materials to be 
used therein from damage by the weather, accident and other causes, and shall repair and make good 
any damage thus occurring. 

 
1.11 WORKMANSHIP 
 
      A. Workmanship shall be the best quality of its kind for respective industries, trades, crafts and practices 

and shall be acceptable in every respect to the Owner and Architect.  Nothing contained herein shall 
relieve the Plumbing Contractor from performing good work, perfect in all details of construction. 

 
1.12 TEMPORARY FACILITIES 
 
      A. Furnishing of temporary water, space heating, sanitary facilities, drainage lines, light and power will be 

as specified in Division 01 General Conditions.  Plumbing Contractor shall arrange with the General 
Contractor to bring facilities to required location of premises.  All expenses involved shall be paid by 
the Contractor as described in General and Special Conditions. 

 
1.13 PAINTING BY MECHANICAL CONTRACTOR 
 

A. See section 09900 for painting requirements.  See also section 220553 for color code requirements. 
B. Painting shall be by persons experienced in painting.  Plumbing Contractor shall use the project 

painting Contractor as his Subcontractor for painting under this section.  
 
      C. All exposed, insulated, and bare piping, equipment, metal stands and supports shall be painted as 

follows: 
 
            1. The prime coat on heating units, grilles, and diffusers shall be factory applied.  The finish 

coats shall be applied under this Section of these specifications.   
            2. All equipment which is to be furnished in finished painted condition by Mechanical 

Contractor shall be left without mark, scratch or impairment to finish upon completion and 
acceptance of job.  Any necessary refinishing to match original shall be done by Mechanical 
Contractor.  Do not paint over name plates, serial numbers or other identifying   marks. 

  3. All piping run exposed in equipment rooms, shall be painted as required in Section 220553.  
Paint colors shall conform to color code requirements as specified in 220553 "Identification 
for Plumbing Piping and Equipment". 

 
1.14 EQUIPMENT BASES 
 
      A. Provide reinforced concrete bases under furnace units, and air compressor.  Coordinate work with 

Division 03. 
      B. Bases shall be 4" high, above the finish grade.  The base shall extend beyond the equipment 4" in all 

directions, where possible.  Inserts and vibration isolation systems shall be provided and installed by 
the Mechanical Contractor at the time the concrete is poured to accommodate and anchor the 
equipment used.  Coordinate with vibration isolation manufacturer's requirements and Section 220548 

 
1.15 BELT GUARDS 
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A. Shall be provided, properly enclosing each belt drive system.  Guards shall be easily removable, 
constructed of expanded metal with suitable frames corresponding with SMACNA standard and with 
tachometer openings.  Coordinate with equipment suppliers to avoid duplication of belt guards 
supplied with equipment.  

 
           B. Guards shall comply with OSHA Regulations. 
                                 
1.16 ELECTRICAL WORK 
 
      A. Power wiring to all electrically driven apparatus shall be done under the electrical contract.  See 

Electrical Specifications. 
 
      B. Unless specifically noted otherwise on plumbing documents, Electrical Contractor shall furnish and 

install all magnetic starters including properly sized heaters, and disconnect switches as indicated on 
drawings or required by code.   

 
      C. The Plumbing Contractor shall verify the proper operation of equipment furnished by him.  Costs for 

repair, replacing, re-wiring and re-testing shall be borne by the Plumbing Contractor without additional 
costs to the Owner. 

 
       D. Motors shall be as specified in Section 220513. 
 
       E. Submit all data on electrical control equipment not included by the automatic temperature control 

diagrams.  Information shall include the manufacturer's name, circuit drawings, ratings, voltage, and 
other operating characteristics and locations.  Wiring diagrams and control equipment shown on the 
drawings are for the first named specified equipment.  Any changes or additions required to 
accommodate the furnished equipment shall be the responsibility of the Plumbing Contractor. 

 
1.17 CONTRACTOR'S USE OF BUILDING EQUIPMENT 
 
      A. The Contractor may use equipment such as electric motors, fans, filters, etc. when permanently 

installed as part of the project and with the written permission of the Owner.  As each piece of 
equipment is used, maintenance procedures approved by the manufacturer shall be followed, a careful 
record shall be kept of the time used, maintenance procedure followed and of any difficulty 
experienced with equipment.  The Contractor's records on the equipment shall be submitted to the 
Owner upon acceptance of project.  All fan belts and filter media shall be new at the beginning of the 
Mechanical System Operating Test Run and System Balancing.  Wearing surfaces (such as bearings) 
shall be carefully inspected just prior to acceptance.  Any excessive wear noted shall require 
replacement. 

 
1.18 INSPECTION NOTICE 
 
      A. The following is a basic list of guideline items so that the Architect, local plumbing inspector and 

Owner can be at job site for these inspections as the building progresses.  Plumbing Contractor 
shall inform these people one week in advance of test time.  

 
            1. Water tests on all sewer, waste, and rainwater piping prior to piping being concealed. 
            2. Pressure tests on all water service piping and gas piping.  
            3. Inspect all vent flashings on roof prior to roofing. 
            4. Periodic inspection at their discretion will be made to insure compliance to Contract 

Documents and codes.  Contractor shall provide ladders, access and other assistance as 
requested during inspections. 

  5. Final inspection before giving approval for final payment. 
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1.19 EXCAVATION AND BACKFILLING 
 
      A. All excavation and backfilling shall be done as described in Division 02. 
 
      B. Trenches for underground pipe lines shall be excavated to the required depth.  Rocks, trash, or other 

debris will not be allowed in trench or backfill and shall be removed before pipe is laid in place.  After 
piping has been tested, inspected and approved, piping shall be backfilled.  

 
1.20 WARRANTY GUARANTEE 
 
      A. The Contractor shall warrant all materials and equipment to be of quality consistent with specifications 

as represented by manufacturer's published data. 
 
      B. The Contractor shall guarantee that the installation and operation of the equipment shall be free from 

defects for a period of one year beginning at date of substantial completion and acceptance.  The 
Contractor shall replace or repair any part of the installation that is found to be defective or incomplete 
within the guarantee period. 

      C. The one year guarantee on equipment and systems shall commence when equipment has been 
demonstrated to work and has been accepted.  (Example:  If an equipment item fails to perform and it 
takes 9 months after substantial completion to correct, then the guarantee shall commence after the 
item has been demonstrated to perform and has been accepted.) 

 
      D. Substantial completion and acceptance in no way relieves the Contractor from providing the systems 

and equipment as specified.  
 
1.21 COMPLETION SCHEDULE 
 
      A. Start-up and verification of basic equipment items shall be done prior to the date of substantial 

completion with sufficient time to allow balancing and adjusting to be performed. 
 

B. At the time of the final inspection a date shall be agreed upon for completion of any remaining items.  
At least double the estimated cost of the work will be withheld from the Contractor's payment. 

 
 
 
 

END OF SECTION 220050 
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SECTION 220518 - ESCUTCHEONS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Escutcheons. 
2. Floor plates. 

1.3 SUBMITTALS 

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

PART 2 - PRODUCTS 

2.1 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type:  With polished, chrome-plated finish and setscrew fastener. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with chrome-plated finish and spring-clip 
fasteners. 

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

D. Split-Casting Brass Type:  With polished, chrome-plated finish and with concealed hinge and setscrew. 

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

2.2 FLOOR PLATES 

A. One-Piece Floor Plates:  Cast-iron flange with holes for fasteners. 

B. Split-Casting Floor Plates:  Cast brass with concealed hinge. 

PART 3 - EXECUTION 

3.1 INSTALLATION 
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A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping and with 
OD that completely covers opening. 

1. Escutcheons for New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 
b. Chrome-Plated Piping:  One-piece, cast-brass or split-casting brass type with polished, 

chrome-plated finish. 
c. Insulated Piping:  One-piece, stamped-steel type or split-plate, stamped-steel type with 

concealed hinge. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-brass or 

split-casting brass type with polished, chrome-plated finish. 
e. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-brass or split-

casting brass type with polished, chrome-plated finish. 

2. Escutcheons for Existing Piping: 

a. Chrome-Plated Piping:  Split-casting brass type with polished, chrome-plated finish. 
b. Insulated Piping:  Split-plate, stamped-steel type with concealed hinge. 
c. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  Split-casting brass type 

with polished, chrome-plated finish. 
d. Bare Piping at Ceiling Penetrations in Finished Spaces:  Split-casting brass type with 

polished, chrome-plated finish. 

C. Install floor plates for piping penetrations of equipment-room floors. 

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that 
completely covers opening. 

1. New Piping:  One-piece, floor-plate type. 
2. Existing Piping:  Split-casting, floor-plate type. 

END OF SECTION 220518 
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following general-duty valves: 

1. Bronze angle valves. 
2. Copper-alloy ball valves. 
3. Bronze check valves. 
4. Spring-loaded, lift-disc check valves. 
5. Bronze gate valves. 
6. Bronze globe valves. 

B. Related Sections include the following: 
1. Division 22 Section "Identification for Plumbing Piping and Equipment" for valve tags and charts. 
2. Division 22 piping Sections for specialty valves applicable to those Sections only. 

1.3 DEFINITIONS 

A. The following are standard abbreviations for valves: 

1. CWP:  Cold working pressure. 
2. PTFE:  Polytetrafluoroethylene plastic. 
3. TFE:  Tetrafluoroethylene plastic. 

1.4 SUBMITTALS 

A. Product Data:  For each type of valve indicated.  Include body, seating, and trim materials; valve design; 
pressure and temperature classifications; end connections; arrangement; dimensions; and required 
clearances.  Include list indicating valve and its application.  Include rated capacities; shipping, installed, 
and operating weights; furnished specialties; and accessories. 

1.5 QUALITY ASSURANCE 

A. ASME Compliance for Ferrous Valves:  ASME B16.10 and ASME B16.34 for dimension and design 
criteria. 

B. NSF Compliance:  NSF 61 for valve materials for potable-water service. 

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

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, grooves, and weld ends. 
3. Set angle, gate, and globe valves closed to prevent rattling. 
4. Set ball and plug valves open to minimize exposure of functional surfaces. 
5. Set butterfly valves closed or slightly open. 
6. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher than ambient dew-point temperature.  If outdoor 

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

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use handwheels or 
stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply 
for product selection: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers 
specified. 

2.2 VALVES, GENERAL 

A. Refer to Part 3 "Valve Applications" Article for applications of valves. 

B. Bronze Valves:  NPS 2 and smaller with threaded ends, unless otherwise indicated. 

C. Ferrous Valves:  NPS 2-1/2 and larger with flanged ends, unless otherwise indicated. 

D. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures 
and temperatures. 

E. Valve Sizes:  Same as upstream pipe, unless otherwise indicated. 

F. Valve Actuators: 
1. Handwheel:  For valves other than quarter-turn types. 
2. Lever Handle:  For quarter-turn valves NPS 6 and smaller, except plug valves. 

G. Extended Valve Stems:  On insulated valves. 

H. Valve Flanges:  ASME B16.1 for cast-iron valves, ASME B16.5 for steel valves, and ASME B16.24 for 
bronze valves. 

I. Valve Grooved Ends:  AWWA C606. 
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1. Solder Joint:  With sockets according to ASME B16.18. 

a. Caution:  Use solder with melting point below 840 deg F for angle, check, gate, and globe 
valves; below 421 deg F for ball valves. 

2. Threaded:  With threads according to ASME B1.20.1. 

J. Valve Bypass and Drain Connections:  MSS SP-45. 

2.3 BRONZE ANGLE VALVES 

A. Manufacturers: 

1. Type 2, Bronze Angle Valves with Nonmetallic Disc: 

a. American Valve, Inc. 
b. Cincinnati Valve Co. 
c. Crane Co.; Crane Valve Group; Crane Valves. 
d. Crane Co.; Crane Valve Group; Jenkins Valves. 
e. Crane Co.; Crane Valve Group; Stockham Div. 
f. Grinnell Corporation. 
g. Hammond Valve. 
h. NIBCO INC. 
i. Powell, Wm. Co. 

B. Bronze Angle Valves, General:  MSS SP-80, with ferrous-alloy handwheel. 

C. Type 2, Class 150, Bronze Angle Valves:  Bronze body with PTFE or TFE disc and union-ring bonnet. 

2.4 COPPER-ALLOY BALL VALVES 

A. Manufacturers: 

1. One-Piece, Copper-Alloy Ball Valves: 

a. American Valve, Inc. 
b. Conbraco Industries, Inc.; Apollo Div. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Div. 
e. DynaQuip Controls. 
f. Grinnell Corporation. 
g. Jamesbury, Inc. 
h. Kitz Corporation of America. 
i. Legend Valve & Fitting, Inc. 
j. NIBCO INC. 
k. Watts Industries, Inc.; Water Products Div. 

2. Safety-Exhaust, Copper-Alloy Ball Valves: 

a. Conbraco Industries, Inc.; Apollo Div. 
b. DynaQuip Controls. 
c. Grinnell Corporation. 
d. Hammond Valve. 
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e. Jamesbury, Inc. 
f. Milwaukee Valve Company. 
g. NIBCO INC. 

B. Copper-Alloy Ball Valves, General:  MSS SP-110. 

C. One-Piece, Copper-Alloy Ball Valves:  Brass or bronze body with chrome-plated bronze ball, PTFE or 
TFE seats, and 400-psig minimum CWP rating. 

D. Safety-Exhaust, Copper-Alloy Ball Valves:  Two-piece bronze body with exhaust vent opening, chrome-
plated ball with vent, blowout-proof stem, locking handle, and working pressure rating for compressed air 
of at least 125 psig  of  400-psig CWP. 

2.5 FERROUS-ALLOY BUTTERFLY VALVES 

A. Manufacturers: 

1. Grooved-End, Ductile-Iron Butterfly Valves: 

a. Central Sprinkler Co.; Central Grooved Piping Products. 
b. Grinnell Corporation. 
c. Hammond Valve. 
d. McWane, Inc.; Kennedy Valve Div. 
e. Milwaukee Valve Company. 
f. Mueller Steam Specialty. 
g. NIBCO INC. 
h. Victaulic Co. of America. 

B. Ferrous-Alloy Butterfly Valves, General:  MSS SP-67, Type I, for tight shutoff, with disc and lining 
suitable for potable water, unless otherwise indicated. 

C. Grooved-End, 175-psig CWP Rating, Ferrous-Alloy Butterfly Valves:  Ductile-iron or steel body with 
grooved or shouldered ends. 

2.6 BRONZE CHECK VALVES 

A. Manufacturers: 

1. Type 4, Bronze, Swing Check Valves with Nonmetallic Disc: 

a. Cincinnati Valve Co. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Div. 
e. Grinnell Corporation. 
f. Hammond Valve. 
g. McWane, Inc.; Kennedy Valve Div. 
h. Milwaukee Valve Company. 
i. NIBCO INC. 
j. Red-White Valve Corp. 
k. Walworth Co. 
l. Watts Industries, Inc.; Water Products Div. 
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B. Bronze Check Valves, General:  MSS SP-80. 

C. Type 4, Class 150, Bronze, Swing Check Valves:  Bronze body with nonmetallic disc and bronze seat. 

2.7 BRONZE GATE VALVES 

A. Manufacturers: 

1. Type 2, Bronze, Rising-Stem, Solid-Wedge Gate Valves: 

a. American Valve, Inc. 
b. Cincinnati Valve Co. 
c. Crane Co.; Crane Valve Group; Crane Valves. 
d. Crane Co.; Crane Valve Group; Jenkins Valves. 
e. Crane Co.; Crane Valve Group; Stockham Div. 
f. Grinnell Corporation. 
g. Hammond Valve. 
h. Kitz Corporation of America. 
i. Milwaukee Valve Company. 
j. NIBCO INC. 
k. Powell, Wm. Co. 
l. Red-White Valve Corp. 
m. Walworth Co. 

B. Bronze Gate Valves, General:  MSS SP-80, with ferrous-alloy handwheel. 

C. Type 2, Class 150, Bronze Gate Valves:  Bronze body with rising stem and bronze solid wedge and 
union-ring bonnet. 

2.8 BRONZE GLOBE VALVES 

A. Manufacturers: 

1. Type 2, Bronze Globe Valves with Nonmetallic Disc: 

a. Cincinnati Valve Co. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Div. 
e. Grinnell Corporation. 
f. Hammond Valve. 
g. Kitz Corporation of America. 
h. McWane, Inc.; Kennedy Valve Div. 
i. Milwaukee Valve Company. 
j. NIBCO INC. 
k. Powell, Wm. Co. 
l. Red-White Valve Corp. 
m. Walworth Co. 

B. Bronze Globe Valves, General:  MSS SP-80, with ferrous-alloy handwheel. 

C. Type 2, Class 150, Bronze Globe Valves:  Bronze body with PTFE or TFE disc and union-ring bonnet. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine piping system for compliance with requirements for installation tolerances and other conditions 
affecting performance. 

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

B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special 
packing materials, such as blocks, used to prevent disc movement during shipping and handling. 

C. Operate valves in positions from fully open to fully closed.  Examine guides and seats made accessible by 
such operations. 

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

E. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper size, 
length, and material.  Verify that gasket is of proper size, that its material composition is suitable for 
service, and that it is free from defects and damage. 

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

3.2 VALVE APPLICATIONS 

A. Refer to piping Sections for specific valve applications.  If valve applications are not indicated, use the 
following: 

1. Shutoff Service:  Ball valves. 
2. Throttling Service:  Angle, ball, butterfly, or globe valves. 
3. Pump Discharge:  Spring-loaded, lift-disc check valves. 

B. If valves with specified CWP ratings are not available, the same types of valves with higher CWP ratings 
may be substituted. 

C. Medium-Pressure, Compressed-Air Piping:  Use the following types of valves: 

1. Ball Valves, NPS 2 and Smaller:  One-piece, CWP rating, copper alloy. 
2. Equipment-Isolation Ball Valves, NPS 2 and Smaller:  Safety-exhaust, bronze. 
3. Grooved-End, Ductile-Iron Butterfly Valves, NPS 2-1/2 and Larger:  300-psig  CWP rating. 
4. Gate Valves, NPS 2 and Smaller:  Type 2, Class  200, bronze. 
5. Globe Valves, NPS 2 and Smaller:  Type 2, Class  200, bronze. 

D. Domestic Water Piping:  Use the following types of valves: 

1. Angle Valves, NPS 2 and Smaller:  Type 2, Class  125, bronze. 
2. Ball Valves, NPS 2 and Smaller:  One-piece, 400-psig CWP rating, copper alloy. 
3. Swing Check Valves, NPS 2 and Smaller:  Type 4, Class  125, bronze. 

E. Select valves, except wafer and flangeless types, with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller:  Solder-joint or threaded ends. 
2. For Copper Tubing, NPS 2-1/2 to NPS 4 :  Flanged or threaded ends. 
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3. For Copper Tubing, NPS 5 and Larger:  Flanged ends. 
4. For Steel Piping, NPS 2 and Smaller:  Threaded ends. 
5. For Steel Piping, NPS 2-1/2 to NPS 4 :  Flanged or threaded ends. 
6. For Steel Piping, NPS 5 and Larger:  Flanged ends. 
7. For Grooved-End, Copper Tubing:  Valve ends may be grooved. 

3.3 VALVE INSTALLATION 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

B. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, 
and equipment removal without system shutdown. 

C. Locate valves for easy access and provide separate support where necessary. 

D. Install valves in horizontal piping with stem at or above center of pipe. 

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

3.4 JOINT CONSTRUCTION 

A. Refer to Division 22 Section "Common Work Results for Plumbing" for basic piping joint construction. 

B. Grooved Joints:  Assemble joints with keyed coupling housing, gasket, lubricant, and bolts according to 
coupling and fitting manufacturer's written instructions. 

C. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; 
and ASTM B 828 procedure, unless otherwise indicated. 

3.5 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but before final 
adjusting and balancing.  Replace valves if persistent leaking occurs. 

END OF SECTION 220523 
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Thermal-hanger shield inserts. 
3. Fastener systems. 
4. Pipe stands. 

B. Related Sections: 

1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze hangers 
for pipe and equipment supports. 

2. Division 21 fire-suppression piping Sections for pipe hangers for fire-suppression piping. 
3. Division 22 Section "Expansion Fittings and Loops for Plumbing Piping" for pipe guides and 

anchors. 
4. Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment" for 

vibration isolation devices. 

1.3 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design trapeze pipe hangers and equipment supports, including comprehensive 
engineering analysis by a qualified professional engineer, using performance requirements and design 
criteria indicated. 

B. Structural Performance:  Hangers and supports for plumbing piping and equipment shall withstand the 
effects of gravity loads and stresses within limits and under conditions indicated according to 
ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight 
of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

3. Design seismic-restraint hangers and supports for piping and equipment by a Licensed Engineer 
licensed in the state of Utah. 
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1.5 SUBMITTALS 

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

B. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance requirements 
and design criteria, including analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation. 

C. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure 
Vessel Code. 

PART 2 - PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings:  Pregalvanized or hot dipped. 
3. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 
4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to support 

bearing surface of piping. 
5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 

B. Copper Pipe Hangers: 

1. Description:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated 
components. 

2. Hanger Rods:  Continuous-thread rod, nuts, and washer made of copper-coated steel. 

2.2 THERMAL-HANGER SHIELD INSERTS 

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

1. Carpenter & Paterson, Inc. 
2. Clement Support Services. 
3. ERICO International Corporation. 
4. National Pipe Hanger Corporation. 
5. PHS Industries, Inc. 
6. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc. 
7. Piping Technology & Products, Inc. 
8. Rilco Manufacturing Co., Inc. 
9. Value Engineered Products, Inc. 
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B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig  or 
ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig  minimum compressive strength and 
vapor barrier. 

C. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate 
with 100-psig or ASTM C 552, Type II cellular glass with 100-psig  or ASTM C 591, Type VI, Grade 1 
polyisocyanurate with 125-psig  minimum compressive strength. 

D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe. 

E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 

F. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient air 
temperature. 

2.3 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete with pull-
out, tension, and shear capacities appropriate for supported loads and building materials where used. 

B. Mechanical-Expansion Anchors:  Insert-wedge-type, [zinc-coated] [stainless-] steel anchors, for use in 
hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported 
loads and building materials where used. 

2.4 PIPE STANDS 

A. General Requirements for Pipe Stands:  Shop- or field-fabricated assemblies made of manufactured 
corrosion-resistant components to support roof-mounted piping. 

B. Curb-Mounting-Type Pipe Stands:  Shop- or field-fabricated pipe supports made from structural-steel 
shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb. 

2.5 MISCELLANEOUS MATERIALS 

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

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic 
grout; suitable for interior and exterior applications. 

1. Properties:  Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix:  5000-psi , 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, 
clamps, and attachments as required to properly support piping from the building structure. 

B. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 
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C. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 
inches thick in concrete after concrete is placed and completely cured.  Use operators that are 
licensed by powder-actuated tool manufacturer.  Install fasteners according to powder-actuated 
tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured.  
Install fasteners according to manufacturer's written instructions. 

D. Pipe Stand Installation: 

1. Curb-Mounted-Type Pipe Stands:  Assemble components or fabricate pipe stand and mount on 
permanent, stationary roof curb.  See Division 07 Section "Roof Accessories" for curbs. 

E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and 
other accessories. 

F. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to 
permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, 
expansion loops, expansion bends, and similar units. 

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

H. Install building attachments within concrete slabs or attach to structural steel.  Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, [NPS 2-1/2 ] <Insert size> and 
larger and at changes in direction of piping.  Install concrete inserts before concrete is placed; fasten 
inserts to forms and install reinforcing bars through openings at top of inserts. 

I. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses from 
movement will not be transmitted to connected equipment. 

J. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed maximum 
pipe deflections allowed by ASME B31.9 for building services piping. 

K. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp may project through insulation. 
b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield insert with 

clamp sized to match OD of insert. 
c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated.  
Fill interior voids with insulation that matches adjoining insulation. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate 
for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields shall 
span an arc of 180 degrees. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate 
for pipe NPS 4 and larger if pipe is installed on rollers. 
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4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2 :  12 inches long and 0.048 inch thick. 
b. NPS 4 :  12 inches long and 0.06 inch thick. 
c. NPS 5 and NPS 6 :  18 inches long and 0.06 inch thick. 
d. NPS 8 to NPS 14 :  24 inches long and 0.075 inch thick. 
e. NPS 16 to NPS 24 :  24 inches long and 0.105 inch thick. 

5. Pipes NPS 8 and Larger:  Include wood or reinforced calcium-silicate-insulation inserts of length 
at least as long as protective shield. 

6. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation. 

3.2 METAL FABRICATIONS 

A. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop 
welded because of shipping size limitations. 

B. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance 
and quality of welds; and methods used in correcting welding work; and with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance 
of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and so contours of 

welded surfaces match adjacent contours. 

3.3 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated 
slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to [1-1/2 inches ] <Insert dimension>. 

3.4 HANGER AND SUPPORT SCHEDULE 

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

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping 
system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have 
field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct 
contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports and attachments for general service applications. 

F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing. 

G. Use padded hangers for piping that is subject to scratching. 



UTNG – FILLMORE ARMORY REMODEL 
 

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 220529 - 6 

H. Use thermal-hanger shield inserts for insulated piping and tubing. 

I. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or insulated, 
stationary pipes NPS 1/2 to NPS 30 . 

2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of up to 1050 deg F , pipes NPS 4 to 
NPS 24 , requiring up to 4 inches of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of pipes 
NPS 3/4 to NPS 36 , requiring clamp flexibility and up to 4 inches of insulation. 

4. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes NPS 1/2 to NPS 24 if 
little or no insulation is required. 

5. Pipe Hangers (MSS Type 5):  For suspension of pipes NPS 1/2 to NPS 4 , to allow off-center 
closure for hanger installation before pipe erection. 

J. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system Sections, 
install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers NPS 3/4 to NPS 24 . 
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers NPS 3/4 to 

NPS 24 if longer ends are required for riser clamps. 

K. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Sections, 
install the following types: 

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations. 
3. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of building 

attachments. 

L. Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, 
install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend pipe 
hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist construction, 
to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, 
channels, or angles. 

4. C-Clamps (MSS Type 23):  For structural shapes. 
5. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to flange 

edge. 
6. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams. 

M. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system Sections, 
install the following types: 

1. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 

N. Use powder-actuated fasteners o mechanical-expansion anchors instead of building attachments where 
required in concrete construction. 

END OF SECTION 220529 
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SECTION 220548 - VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Restrained elastomeric isolation mounts. 
2. Housed spring mounts. 
3. Pipe riser resilient supports. 
4. Resilient pipe guides. 
5. Seismic snubbers. 
6. Restraining braces and cables. 

1.3 DEFINITIONS 

A. IBC:  International Building Code. 

B. ICC-ES:  ICC-Evaluation Service. 

C. OSHPD:  Office of Statewide Health Planning and Development for the State of California. 

1.4 PERFORMANCE REQUIREMENTS 

A. Seismic-Restraint Loading: 

1. Site Class as Defined in the IBC:  D. 
2. Assigned Seismic Use Group or Building Category as Defined in the IBC:  II. 

a. Component Importance Factor:  1.5. 
b. Component Response Modification Factor:  2.0. 
c. Component Amplification Factor:  2.0. 

3. Design Spectral Response Acceleration at Short Periods (0.2 Second):  69.5%. 

1.5 SUBMITTALS 

A. Product Data: For the following: 

1. Include rated load, rated deflection, and overload capacity for each vibration isolation device. 
2. Illustrate and indicate style, material, strength, fastening provision, and finish for each type and 

size of seismic-restraint component used. 
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a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated 
strength in tension and shear as evaluated by an agency acceptable to authorities having 
jurisdiction. 

b. Annotate to indicate application of each product submitted and compliance with 
requirements. 

3. Interlocking Snubbers:  Include ratings for horizontal, vertical, and combined loads. 

B. Delegated-Design Submittal:  For vibration isolation and seismic-restraint details indicated to comply 
with performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1. Design Calculations:  Calculate static and dynamic loading due to equipment weight and 
operation, seismic forces required to select vibration isolators, seismic restraints, and for designing 
vibration isolation bases. 

2. Riser Supports:  Include riser diagrams and calculations showing anticipated expansion and 
contraction at each support point, initial and final loads on building structure, spring deflection 
changes, and seismic loads.  Include certification that riser system has been examined for 
excessive stress and that none will exist. 

3. Vibration Isolation Base Details:  Detail overall dimensions, including anchorages and 
attachments to structure and to supported equipment.  Include auxiliary motor slides and rails, 
base weights, equipment static loads, power transmission, component misalignment, and 
cantilever loads. 

4. Seismic-Restraint Details: 

a. Design Analysis:  To support selection and arrangement of seismic restraints.  Include 
calculations of combined tensile and shear loads. 

b. Details:  Indicate fabrication and arrangement.  Detail attachments of restraints to the 
restrained items and to the structure.  Show attachment locations, methods, and spacings.  
Identify components, list their strengths, and indicate directions and values of forces 
transmitted to the structure during seismic events.  Indicate association with vibration 
isolation devices. 

c. Preapproval and Evaluation Documentation:  By an agency acceptable to authorities having 
jurisdiction, showing maximum ratings of restraint items and the basis for approval (tests 
or calculations). 

C. Welding certificates. 

D. Field quality-control test reports. 

E. Operation and Maintenance Data:  For air-mounting systems to include in operation and maintenance 
manuals. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct 
the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 

B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more 
stringent. 

C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - 
Steel." 
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D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear 
anchorage preapproval OPA number from OSHPD, preapproved by ICC-ES, or preapproved by another 
agency acceptable to authorities having jurisdiction, showing maximum seismic-restraint ratings.  Ratings 
based on independent testing are preferred to ratings based on calculations.  If preapproved ratings are not 
available, submittals based on independent testing are preferred.  Calculations (including combining shear 
and tensile loads) to support seismic-restraint designs must be signed and sealed by a qualified 
professional engineer. 

PART 2 - PRODUCTS 

2.1 VIBRATION ISOLATORS 

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

1. Ace Mountings Co., Inc. 
2. Amber/Booth Company, Inc. 
3. California Dynamics Corporation. 
4. Isolation Technology, Inc. 
5. Kinetics Noise Control. 
6. Mason Industries. 
7. Vibration Eliminator Co., Inc. 
8. Vibration Isolation. 
9. Vibration Mountings & Controls, Inc. 

B. Restrained Mounts:  All-directional mountings with seismic restraint. 

1. Materials:  Cast-ductile-iron or welded steel housing containing two separate and opposing, oil-
resistant rubber or neoprene elements that prevent central threaded element and attachment 
hardware from contacting the housing during normal operation. 

2. Neoprene:  Shock-absorbing materials compounded according to the standard for bridge-bearing 
neoprene as defined by AASHTO. 

C. Housed Spring Mounts:  Housed spring isolator with integral seismic snubbers. 

1. Housing:  Ductile-iron or steel housing to provide all-directional seismic restraint. 
2. Base:  Factory drilled for bolting to structure. 
3. Snubbers:  Vertically adjustable to allow a maximum of 1/4-inch travel up or down before 

contacting a resilient collar. 

D. Pipe Riser Resilient Support:  All-directional, acoustical pipe anchor consisting of 2 steel tubes separated 
by a minimum of 1/2-inch- thick neoprene.  Include steel and neoprene vertical-limit stops arranged to 
prevent vertical travel in both directions.  Design support for a maximum load on the isolation material of 
500 psig and for equal resistance in all directions. 

E. Resilient Pipe Guides:  Telescopic arrangement of 2 steel tubes or post and sleeve arrangement separated 
by a minimum of 1/2-inch- thick neoprene.  Where clearances are not readily visible, a factory-set guide 
height with a shear pin to allow vertical motion due to pipe expansion and contraction shall be fitted.  
Shear pin shall be removable and reinsertable to allow for selection of pipe movement.  Guides shall be 
capable of motion to meet location requirements. 

2.2 SEISMIC-RESTRAINT DEVICES 
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A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Amber/Booth Company, Inc. 
2. California Dynamics Corporation. 
3. Cooper B-Line, Inc.; a division of Cooper Industries. 
4. Hilti, Inc. 
5. Kinetics Noise Control. 
6. Loos & Co.; Cableware Division. 
7. Mason Industries. 
8. TOLCO Incorporated; a brand of NIBCO INC. 
9. Unistrut; Tyco International, Ltd. 

B. General Requirements for Restraint Components:  Rated strengths, features, and applications shall be as 
defined in reports by an agency acceptable to authorities having jurisdiction. 

1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of components 
shall be at least [four] <Insert number> times the maximum seismic forces to which they will be 
subjected. 

C. Snubbers:  Factory fabricated using welded structural-steel shapes and plates, anchor bolts, and 
replaceable resilient isolation washers and bushings. 

1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-wedge or female-
wedge type. 

2. Resilient Isolation Washers and Bushings:  Oil- and water-resistant neoprene. 
3. Maximum 1/4-inch air gap, and minimum 1/4-inch- thick resilient cushion. 

D. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made of slotted steel 
channels with accessories for attachment to braced component at one end and to building structure at the 
other end and other matching components and with corrosion-resistant coating; and rated in tension, 
compression, and torsion forces. 

E. Restraint Cables:  ASTM A 603 galvanized-steel cables with end connections made of steel assemblies 
with thimbles, brackets, swivel, and bolts designed for restraining cable service; and with a minimum of 
two clamping bolts for cable engagement. 

2.3 FACTORY FINISHES 

A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment before 
shipping. 

1. Powder coating on springs and housings. 
2. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior use. 
3. Baked enamel or powder coat for metal components on isolators for interior use. 
4. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate capacity 

range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 
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A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance 
with requirements for installation tolerances and other conditions affecting performance. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before 
installation. 

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

3.2 APPLICATIONS 

A. Multiple Pipe Supports:  Secure pipes to trapeze member with clamps approved for application by an 
agency acceptable to authorities having jurisdiction. 

B. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of components 
so strength will be adequate to carry present and future static and seismic loads within specified loading 
limits. 

3.3 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Equipment Restraints: 

1. Install seismic snubbers on plumbing equipment mounted on vibration isolators.  Locate snubbers 
as close as possible to vibration isolators and bolt to equipment base and supporting structure. 

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor 
and adjacent surface exceeds 0.125 inches . 

3. Install seismic-restraint devices using methods approved by an agency acceptable to authorities 
having jurisdiction providing required submittals for component. 

B. Piping Restraints: 

1. Comply with requirements in MSS SP-127. 
2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum of 80 feet 

o.c. 
3. Brace a change of direction longer than 12 feet . 

C. Install cables so they do not bend across edges of adjacent equipment or building structure. 

D. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having 
jurisdiction providing required submittals for component. 

E. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at flanges of 
beams, at upper truss chords of bar joists, or at concrete members. 

3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 

A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches 
are supported by different structural elements, and where the connections terminate with connection to 
equipment that is anchored to a different structural element from the one supporting the connections as 
they approach equipment.  Comply with requirements in Division 22 Section "Domestic Water Piping" 
for piping flexible connections. 
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3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to 
authorities having jurisdiction. 

2. Schedule test with Owner, through Architect, before connecting anchorage device to restrained 
component (unless postconnection testing has been approved), and with at least seven days' 
advance notice. 

3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary load-
spreading members. 

4. Test at least four of each type and size of installed anchors and fasteners selected by Architect. 
5. Test to 90 percent of rated proof load of device. 
6. Verify snubber minimum clearances. 
7. Air-Mounting System Leak Test:  After installation, charge system and test for leaks.  Repair leaks 

and retest until no leaks exist. 
8. Air-Mounting System Operational Test:  Test the compressed-air leveling system. 
9. Test and adjust air-mounting system controls and safeties. 
10. If a device fails test, modify all installations of same type and retest until satisfactory results are 

achieved. 

C. Remove and replace malfunctioning units and retest as specified above. 

D. Prepare test and inspection reports. 

3.6 ADJUSTING 

A. Adjust restraints to permit free movement of equipment within normal mode of operation. 

END OF SECTION 220548 
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 
4. Valve tags. 

1.3 SUBMITTALS 

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

B. Samples:  For color, letter style, and graphic representation required for each identification material and 
device. 

C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for 
each label. 

D. Valve Schedules:  For each piping system to include in maintenance manuals. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where 
devices are to be applied. 

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

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

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Plastic Labels for Equipment: 

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch 
thick, and having predrilled holes for attachment hardware. 
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2. Letter Color:  White. 
3. Background Color:  Black. 
4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F . 
5. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 

3/4 inch . 
6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches , 1/2 

inch for viewing distances up to 72 inches , and proportionately larger lettering for greater viewing 
distances.  Include secondary lettering two-thirds to three-fourths the size of principal lettering. 

7. Fasteners:  Stainless-steel rivets or self-tapping screws. 
8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

B. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing 
numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section 
number and title where equipment is specified. 

C. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper.  
Tabulate equipment identification number and identify Drawing numbers where equipment is indicated 
(plans, details, and schedules), plus the Specification Section number and title where equipment is 
specified.  Equipment schedule shall be included in operation and maintenance data. 

2.2 WARNING SIGNS AND LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch  thick, 
and having predrilled holes for attachment hardware. 

B. Letter Color:  White. 

C. Background Color:  Black. 

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

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 
inch . 

F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches , 1/2 inch for 
viewing distances up to 72 inches , and proportionately larger lettering for greater viewing distances.  
Include secondary lettering two-thirds to three-fourths the size of principal lettering. 

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

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

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

2.3 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating 
service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to [cover full] circumference of pipe and 
to attach to pipe without fasteners or adhesive. 
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C. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as 
used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both 
directions, or as separate unit on each pipe label to indicate flow direction. 

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

2.4 VALVE TAGS 

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

1. Tag Material:  Brass, 0.032-inch  minimum thickness, and having predrilled or stamped holes for 
attachment hardware. 

2. Fasteners:  Brass wire-link or beaded chain; or S-hook. 
3. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve 

number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 
space), normal-operating position (open, closed, or modulating), and variations for identification.  
Mark valves for emergency shutoff and similar special uses. 

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

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, 
including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants. 

3.2 EQUIPMENT LABEL INSTALLATION 

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

B. Locate equipment labels where accessible and visible. 

3.3 PIPE LABEL INSTALLATION 

A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine 
rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed 
locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Where flow 

pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in areas of 

congested piping and equipment. 
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 
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B. Pipe Label Color Schedule: 

1. Medium-Pressure, Compressed-Air Piping: 

a. Background Color:  Black. 
b. Letter Color:  White. 

2. Domestic Water Piping: 

a. Background Color:   Green. 
b. Letter Color:  White. 

3. Sanitary Waste and Storm Drainage Piping: 

a. Background Color:  Green. 
b. Letter Color:  White. 

3.4 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-
fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; 
and similar roughing-in connections of end-use fixtures and units.  List tagged valves in a valve schedule. 

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and with 
captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Size and Shape: 

a. Cold Water:  1-1/2 inches. 
b. Hot Water:  1-1/2 inches 

2. Valve-Tag Color: 

a. Cold Water:  Natural 
b. Hot Water:  Natural. 

3. Letter Color: 

a. Cold Water:  Black. 
b. Hot Water:  Black. 

END OF SECTION 220553 
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SECTION 220719 - PLUMBING PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes insulating the following plumbing piping services: 

1. Domestic cold-water piping. 
2. Domestic hot-water piping. 
3. Domestic recirculating hot-water piping. 
4. Roof drains and rainwater leaders. 
5. Supplies and drains for handicap-accessible lavatories and sinks. 

B. Related Sections: 

1. Division 22 Section "Plumbing Equipment Insulation." 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor permeance 
thickness, and jackets (both factory- and field-applied, if any). 

B. Qualification Data:  For qualified Installer. 

C. Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction 
indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, 
attachments, cements, and jackets, with requirements indicated.  Include dates of tests and test methods 
employed. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program 
or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and 
Training. 

B. Comply with the following applicable standards and other requirements specified for miscellaneous 
components: 

1. Supply and Drain Protective Shielding Guards:  ICC A117.1. 

1.5 DELIVERY, STORAGE, AND HANDLING 
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A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM 
standard designation, type and grade, and maximum use temperature. 

1.6 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Division 22 
Section "Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation application.  Before 
preparing piping Shop Drawings, establish and maintain clearance requirements for installation of 
insulation and field-applied jackets and finishes and for space required for maintenance. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after installing and 
testing heat tracing.  Insulation application may begin on segments that have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 
construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation 
Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground Piping 
Insulation Schedule" articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 
ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to 
ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process. 

F. Cellular Glass:  Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically 
sealed cells.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

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

a. Pittsburgh Corning Corporation; Foamglas. 
b. Approved equal. 

2. Block Insulation:  ASTM C 552, Type I. 
3. Special-Shaped Insulation:  ASTM C 552, Type III. 
4. Preformed Pipe Insulation with Factory-Applied [ASJ]:  Comply with ASTM C 552, Type II, 

Class 2. 
5. Factory fabricate shapes according to ASTM C 450 and ASTM C 585. 
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G. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply with 
ASTM C 534, Type I for tubular materials. 

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

a. Aeroflex USA, Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS. 
d. Approved equal. 

H. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply 
with ASTM C 553, Type II and ASTM C 1290, Type I.  Factory-applied jacket requirements are 
specified in "Factory-Applied Jackets" Article. 

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

a. CertainTeed Corp.; SoftTouch Duct Wrap. 
b. Johns Manville; Microlite. 
c. Knauf Insulation; Friendly Feel Duct Wrap. 
d. Manson Insulation Inc.; Alley Wrap. 
e. Owens Corning; SOFTR All-Service Duct Wrap. 
f. Approved equal. 

I. Mineral-Fiber, Preformed Pipe Insulation: 

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

a. Fibrex Insulations Inc.; Coreplus 1200. 
b. Johns Manville; Micro-Lok. 
c. Knauf Insulation; 1000-Degree Pipe Insulation. 
d. Manson Insulation Inc.; Alley-K. 
e. Owens Corning; Fiberglas Pipe Insulation. 
f. Approved Equal. 

2. Type I, 850 Deg F Materials:  Mineral or glass fibers bonded with a thermosetting resin.  Comply 
with ASTM C 547, Type I, Grade A, with factory-applied ASJ.  Factory-applied jacket 
requirements are specified in "Factory-Applied Jackets" Article. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195. 

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

a. Ramco Insulation, Inc.; Super-Stik. 
b. Approved equal. 

B. Expanded or Exfoliated Vermiculite Insulating Cement:  Comply with ASTM C 196. 

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

a. Ramco Insulation, Inc.; Thermokote V. 
b. Approved equal. 
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C. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449. 

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

a. Ramco Insulation, Inc.; Ramcote 1200 and Quik-Cote. 
b. Approved equal. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation 
to itself and to surfaces to be insulated, unless otherwise indicated. 

B. Cellular-Glass Adhesive:  Two-component, thermosetting urethane adhesive containing no flammable 
solvents, with a service temperature range of minus 100 to plus 200 deg F . 

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

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 81-
84. 

b. Approved equal 

C. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

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

a. Aeroflex USA, Inc.; Aeroseal. 
b. Armacell LLC; Armaflex 520 Adhesive. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-

75. 
d. K-Flex USA; R-373 Contact Adhesive. 
e. Approved equal. 

D. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

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

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 
CP-127. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-

60/85-70. 
d. Mon-Eco Industries, Inc.; 22-25. 
e. Approved equal. 

E. ASJ Adhesive, and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for bonding 
insulation jacket lap seams and joints. 

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

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 
CP-82. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-

20. 
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d. Mon-Eco Industries, Inc.; 22-25. 
e. Approved equal. 

F. PVC Jacket Adhesive:  Compatible with PVC jacket. 

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

a. Dow Corning Corporation; 739, Dow Silicone. 
b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive. 
c. P.I.C. Plastics, Inc.; Welding Adhesive. 
d. Speedline Corporation; Polyco VP Adhesive. 
e. Approved equal. 

2.4 MASTICS 

A. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below-ambient services. 

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

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-
80/30-90. 

b. Vimasco Corporation; 749. 
c. Approved equal. 

2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film 
thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F . 
4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight. 
5. Color:  White. 

B. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below-ambient services. 

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

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 
CP-30. 

b. Eagle Bridges - Marathon Industries; 501. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-

35. 
d. Mon-Eco Industries, Inc.; 55-10. 
e. Approved equal. 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 35-mil dry film thickness. 
3. Service Temperature Range:  0 to 180 deg F . 
4. Solids Content:  ASTM D 1644, 44 percent by volume and 62 percent by weight. 
5. Color:  White. 

2.5 LAGGING ADHESIVES 

A. Description:  Comply with MIL-A-3316C, Class I, Grade A, and shall be compatible with insulation 
materials, jackets, and substrates. 
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1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 
CP-50 AHV2. 

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-
36. 

c. Vimasco Corporation; 713 and 714. 
d. Approved equal. 

3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant 
lagging cloths over pipe insulation. 

4. Service Temperature Range:  0 to plus 180 deg F . 
5. Color:  White. 

2.6 SEALANTS 

A. Joint Sealants: 

1. Joint Sealants for Cellular-Glass and Phenolic Products:  Subject to compliance with requirements, 
provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 
CP-76. 

b. Eagle Bridges - Marathon Industries; 405. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-

45. 
d. Mon-Eco Industries, Inc.; 44-05. 
e. Pittsburgh Corning Corporation; Pittseal 444. 
f. Approved equal. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Permanently flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 100 to plus 300 deg F . 
5. Color:  White or gray. 

B. FSK and Metal Jacket Flashing Sealants: 

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

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 
CP-76. 

b. Eagle Bridges - Marathon Industries; 405. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 95-

44. 
d. Mon-Eco Industries, Inc.; 44-05. 
e. Approved equal. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F . 
5. Color:  Aluminum. 
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C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

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

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 
CP-76. 

b. Approved equal. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F . 
5. Color:  White. 

2.7 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-
applied jackets are indicated, comply with the following: 

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with 
ASTM C 1136, Type I. 

2. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying 
with ASTM C 1136, Type II. 

2.8 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; 
thickness as scheduled; roll stock ready for shop or field cutting and forming.  Thickness is indicated in 
field-applied jacket schedules. 

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

a. Johns Manville; Zeston. 
b. P.I.C. Plastics, Inc.; FG Series. 
c. Proto Corporation; LoSmoke. 
d. Speedline Corporation; SmokeSafe. 
e. Approved equal. 

2. Adhesive:  As recommended by jacket material manufacturer. 
3. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, 
reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers 
for lavatories. 

2.9 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying 
with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, provide one of the following: 
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a. ABI, Ideal Tape Division; 428 AWF ASJ. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836. 
c. Compac Corporation; 104 and 105. 
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 
e. Approved equal. 

2. Width:  3 inches . 
3. Thickness:  11.5 mils . 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C 1136. 

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

a. ABI, Ideal Tape Division; 491 AWF FSK. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 
c. Compac Corporation; 110 and 111. 
d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ. 
e. Approved equal. 

2. Width:  3 inches . 
3. Thickness:  6.5 mils . 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable 
for indoor and outdoor applications. 

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

a. ABI, Ideal Tape Division; 370 White PVC tape. 
b. Compac Corporation; 130. 
c. Venture Tape; 1506 CW NS. 
d. Approved equal. 

2. Width:  2 inches . 
3. Thickness:  6 mils . 
4. Adhesion:  64 ounces force/inch in width. 
5. Elongation:  500 percent. 
6. Tensile Strength:  18 lbf/inch in width. 

2.10 SECUREMENTS 

A. Bands: 

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

a. ITW Insulation Systems; Gerrard Strapping and Seals. 
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b. RPR Products, Inc.; Insul-Mate Strapping and Seals. 
c. Approved equal. 

2. Stainless Steel:  ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015 inch thick, 
3/4 inch  wide with wing seal. 

3. Aluminum:  ASTM B 209 , Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 3/4 
inch  wide with wing seal. 

B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances and other 
conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

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

3.2 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely 
affect insulation application. 

B. Coordinate insulation installation with the trade installing heat tracing.  Comply with requirements for 
heat tracing that apply to insulation. 

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-
steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of 
voids throughout the length of piping including fittings, valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each 
item of pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories 
that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during application and finishing. 
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H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive 
recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, 
anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs 

from point of attachment to supported item to point of attachment to structure.  Taper and seal 
ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation 
inserts with adhesive or sealing compound recommended by insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, 
arranged to protect jacket from tear or puncture by hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry 
film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.  Secure 

strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c. 
3. Overlap jacket longitudinal seams at least 1-1/2 inches .  Install insulation with longitudinal seams 

at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward 
clinching staples along edge at 4 inches  o.c. 

a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends 
adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness. 

N. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to 
thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches 
at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Cleanouts. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations. 
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1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal 

with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for 
outdoor applications tightly joined to indoor insulation ends.  Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof 
flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install 
insulation continuously through walls and partitions. 

C. Insulation Installation at Floor Penetrations: 

1. Pipe:  Install insulation continuously through floor penetrations. 
2. Seal penetrations through fire-rated assemblies.  Comply with requirements in Division 07 Section 

"Penetration Firestopping." 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more specific 
requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 
continuous thermal and vapor-retarder integrity unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same 
material and density as adjacent pipe insulation.  Each piece shall be butted tightly against 
adjoining piece and bonded with adhesive.  Fill joints, seams, voids, and irregular surfaces with 
insulating cement finished to a smooth, hard, and uniform contour that is uniform with adjoining 
pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material 
and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt each section 
closely to the next and hold in place with tie wire.  Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, 
density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less 
than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.  For 
valves, insulate up to and including the bonnets, valve stuffing-box studs, bolts, and nuts.  Fill 
joints, seams, and irregular surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, 
density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less 
than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.  Fill 
joints, seams, and irregular surfaces with insulating cement.  Insulate strainers so strainer basket 
flange or plug can be easily removed and replaced without damaging the insulation and jacket.  
Provide a removable reusable insulation cover.  For below-ambient services, provide a design that 
maintains vapor barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  Overlap 
adjoining pipe insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  
Install vapor-barrier mastic for below-ambient services and a breather mastic for above-ambient 
services.  Reinforce the mastic with fabric-reinforcing mesh.  Trowel the mastic to a smooth and 
well-shaped contour. 

8. For services not specified to receive a field-applied jacket except for flexible elastomeric and 
polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  
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Terminate ends with PVC end caps.  Tape PVC covers to adjoining insulation facing using PVC 
tape. 

9. Stencil or label the outside insulation jacket of each union with the word "union."  Match size and 
color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test 
connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape insulation at these 
connections by tapering it to and around the connection with insulating cement and finish with finishing 
cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated.  Installation shall conform to the following: 

1. Make removable flange and union insulation from sectional pipe insulation of same thickness as 
that on adjoining pipe.  Install same insulation jacket as adjoining pipe insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend insulation from 
flanges or union long at least two times the insulation thickness over adjacent pipe insulation on 
each side of flange or union.  Secure flange cover in place with stainless-steel or aluminum bands.  
Select band material compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, except divide the two-
part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting of mitered blocks 
wired to stainless-steel fabric.  Secure this wire frame, with its attached insulation, to flanges with 
tie wire.  Extend insulation at least 2 inches over adjacent pipe insulation on each side of valve.  
Fill space between flange or union cover and pipe insulation with insulating cement.  Finish cover 
assembly with insulating cement applied in two coats.  After first coat is dry, apply and trowel 
second coat to a smooth finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a 
metal jacket. 

3.6 INSTALLATION OF CELLULAR-GLASS INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without deforming 
insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with 
vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient services, secure laps with outward 
clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets on below-ambient services, do not staple longitudinal 
tabs.  Instead, secure tabs with additional adhesive as recommended by insulation material 
manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 

straight pipe segments with cut sections of cellular-glass block insulation of same thickness as 
pipe insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch , 
and seal joints with flashing sealant. 
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C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when available.  
Secure according to manufacturer's written instructions. 

2. When preformed sections of insulation are not available, install mitered sections of cellular-glass 
insulation.  Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of cellular-glass insulation to valve body. 
2. Arrange insulation to permit access to packing and to allow valve operation without disturbing 

insulation. 
3. Install insulation to flanges as specified for flange insulation application. 

3.7 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings 
in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 

straight pipe segments with cut sections of sheet insulation of same thickness as pipe insulation. 
4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation when available. 
2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to 

valve body.  Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface being insulated. 

3.8 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands 
without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with 
vapor-barrier mastic and joint sealant. 
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3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with outward 
clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple longitudinal 
tabs.  Instead, secure tabs with additional adhesive as recommended by insulation material 
manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 

straight pipe segments with mineral-fiber blanket insulation. 
4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch , 

and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when available. 
2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe 

insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation materials with wire 
or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation when available. 
2. When preformed sections are not available, install mitered sections of pipe insulation to valve 

body. 
3. Arrange insulation to permit access to packing and to allow valve operation without disturbing 

insulation. 
4. Install insulation to flanges as specified for flange insulation application. 

3.9 FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-
applied jackets. 

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 
2. Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive. 
3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-

barrier mastic. 

C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints.  Seal 
with manufacturer's recommended adhesive. 
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1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish 
bead along seam and joint edge. 

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.  
Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant 
recommended by insulation manufacturer.  Secure jacket with stainless-steel bands 12 inches o.c. and at 
end joints. 

3.10 FINISHES 

A. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of insulation 
manufacturer's recommended protective coating. 

B. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the 
completed Work. 

C. Do not field paint aluminum or stainless-steel jackets. 

3.11 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-
applied jacket and insulation in layers in reverse order of their installation.  Extent of inspection 
shall be limited to three locations of straight pipe, three locations of threaded fittings, three 
locations of welded fittings, two locations of threaded strainers, two locations of welded strainers, 
three locations of threaded valves, and three locations of flanged valves for each pipe service 
defined in the "Piping Insulation Schedule, General" Article. 

C. All insulation applications will be considered defective Work if sample inspection reveals noncompliance 
with requirements. 

3.12 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping 
system and pipe size range.  If more than one material is listed for a piping system, selection from 
materials listed is Contractor's option. 

B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following: 

1. Drainage piping located in crawl spaces. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.13 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold Water: 

1. NPS 1 and Smaller:  Insulation shall be one of the following: 
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a. Cellular Glass:  1-1/2 inches thick. 
b. Flexible Elastomeric:  1/2 inch thick. 
c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1/2 inch thick. 

2. NPS 1-1/4 and Larger:  Insulation shall be one of the following: 

a. Cellular Glass:  1-1/2 inches thick. 
b. Flexible Elastomeric:  1/2 inch thick. 
c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1/2 inch thick. 

B. Domestic Hot and Recirculated Hot Water: 

1. NPS 1-1/4 and Smaller:  Insulation shall be one of the following: 

a. Cellular Glass:  1-1/2 inches thick. 
b. Flexible Elastomeric:  1 inch thick. 
c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch  thick. 

2. NPS 1-1/2  and Larger:  Insulation shall be one of the following: 

a. Cellular Glass:  1-1/2 inches thick. 
b. Flexible Elastomeric:  1 inch thick. 
c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 

C. Roof Drain and Overflow Drain Bodies: 

1. All Pipe Sizes:  Insulation shall be one of the following: 

a. Cellular Glass:  1-1/2 inches thick. 
b. Flexible Elastomeric:  1 inch thick. 
c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 

D. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing Fixtures for 
People with Disabilities: 

1. All Pipe Sizes:  Insulation shall be one of the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1/2 inch thick. 

3.14 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied 
jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Concealed: 

1. None. 

D. Piping, Exposed: 

1. PVC:  20 mils thick. 
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END OF SECTION 220719 
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SECTION 221116 - DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Aboveground domestic water pipes, tubes, fittings, and specialties inside the building. 
2. Specialty valves. 
3. Flexible connectors. 

B. Related Section: 

1.2 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Domestic water piping and support and installation shall withstand effects of 
earthquake motions determined according to ASCE/SEI 7. 

1.3 SUBMITTALS 

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

B. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF 61 for potable domestic water piping and components. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, 
and joining methods for specific services, service locations, and pipe sizes. 

2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper. 

1. Cast-Copper Solder-Joint Fittings:  ASME B16.18, pressure fittings. 
2. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, 

metal-to-metal seating surfaces, and solder-joint or threaded ends. 
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2.3 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick or 
ASME B16.21, nonmetallic and asbestos free, unless otherwise indicated; full-face or ring type unless 
otherwise indicated. 

B. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

C. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty 
brazing unless otherwise indicated. 

2.4 SPECIALTY VALVES 

A. Comply with requirements in Division 22 Section "General-Duty Valves for Plumbing Piping" for 
general-duty metal valves. 

B. Comply with requirements in Division 22 Section "Domestic Water Piping Specialties" for balancing 
valves, drain valves, backflow preventers, and vacuum breakers. 

2.5 TRANSITION FITTINGS 

A. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping system fitting. 

B. Sleeve-Type Transition Coupling:  AWWA C219. 

C. Plastic-to-Metal Transition Fittings: 

1. Description:  CPVC or PVC one-piece fitting with manufacturer's Schedule 80 equivalent 
dimensions; one end with threaded brass insert and one solvent-cement-socket or threaded end. 

D. Plastic-to-Metal Transition Unions: 

1. Description:  CPVC or PVC four-part union.  Include brass or stainless-steel threaded end, 
solvent-cement-joint plastic end, rubber O-ring, and union nut. 

2.6 DIELECTRIC FITTINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials or ferrous material body with 
separating nonconductive insulating material suitable for system fluid, pressure, and temperature. 

B. Dielectric Unions: 

1. Description: 

a. Pressure Rating:  150 psig at 180 deg F . 
b. End Connections:  Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 

1. Description: 
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a. Factory-fabricated, bolted, companion-flange assembly. 
b. Pressure Rating:  150 psig. 
c. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint 

copper alloy and threaded ferrous. 

D. Dielectric-Flange Kits: 

1. Description: 

a. Nonconducting materials for field assembly of companion flanges. 
b. Pressure Rating:  150 psig. 
c. Gasket:  Neoprene or phenolic. 
d. Bolt Sleeves:  Phenolic or polyethylene. 
e. Washers:  Phenolic with steel backing washers. 

E. Dielectric Nipples: 

1. Description: 

a. Electroplated steel nipple. 
b. Pressure Rating:  300 psig at 225 deg F. 
c. End Connections:  Male threaded or grooved. 
d. Lining:  Inert and noncorrosive, propylene. 

2.7 FLEXIBLE CONNECTORS 

A. Stainless-Steel-Hose Flexible Connectors:  Corrugated-stainless-steel tubing with stainless-steel wire-
braid covering and ends welded to inner tubing. 

1. Working-Pressure Rating:  Minimum 200 psig. 
2. End Connections NPS 2 and Smaller:  Threaded steel-pipe nipple. 
3. End Connections NPS 2-1/2 and Larger:  Flanged steel nipple. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Comply with requirements in Division 31 Section "Earth Moving" for excavating, trenching, and 
backfilling. 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water 
piping.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, 
and other design considerations.  Install piping as indicated unless deviations to layout are approved on 
Coordination Drawings. 

B. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve, inside the 
building at each domestic water service entrance.  Comply with requirements in Division 22 Section 
"Meters and Gages for Plumbing Piping" for pressure gages and Division 22 Section "Domestic Water 
Piping Specialties" for drain valves and strainers. 
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C. Install shutoff valve immediately upstream of each dielectric fitting. 

D. Install water-pressure-reducing valves downstream from shutoff valves.  Comply with requirements in 
Division 22 Section "Domestic Water Piping Specialties" for pressure-reducing valves. 

E. Install domestic water piping level without pitch and plumb. 

F. Install seismic restraints on piping.  Comply with requirements in Division 22 Section "Vibration and 
Seismic Controls for Plumbing Piping and Equipment" for seismic-restraint devices. 

G. Install piping concealed from view and protected from physical contact by building occupants unless 
otherwise indicated and except in equipment rooms and service areas. 

H. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or 
parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise. 

I. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate 
with other services occupying that space. 

J. Install piping adjacent to equipment and specialties to allow service and maintenance. 

K. Install piping to permit valve servicing. 

L. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than system 
pressure rating used in applications below unless otherwise indicated. 

M. Install piping free of sags and bends. 

N. Install fittings for changes in direction and branch connections. 

O. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty. 

P. Install pressure gages on suction and discharge piping from each plumbing pump and packaged booster 
pump.  Comply with requirements in Division 22 Section "Meters and Gages for Plumbing Piping" for 
pressure gages. 

Q. Install thermometers on outlet piping from each water heater.  Comply with requirements in Division 22 
Section "Meters and Gages for Plumbing Piping" for thermometers. 

R. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for 
sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping." 

S. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for 
sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping." 

T. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for 
escutcheons specified in Division 22 Section "Escutcheons for Plumbing Piping." 

3.3 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly. 
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C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full 
and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe 
fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged. 

D. Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed 
Joints" Chapter. 

E. Soldered Joints:  Apply ASTM B 813, water-flushable flux to end of tube.  Join copper tube and fittings 
according to ASTM B 828 or CDA's "Copper Tube Handbook." 

F. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness 
suitable for domestic water service.  Join flanges with gasket and bolts according to ASME B31.9. 

G. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both piping 
systems. 

3.4 VALVE INSTALLATION 

A. General-Duty Valves:  Comply with requirements in Division 22 Section "General-Duty Valves for 
Plumbing Piping" for valve installations. 

B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or equipment, 
on each water supply to equipment, and on each water supply to plumbing fixtures that do not have 
supply stops.  Use ball valves for piping NPS 2 and smaller.  Use butterfly or gate valves for piping 
NPS 2-1/2 and larger. 

C. Install drain valves for equipment at base of each water riser, at low points in horizontal piping, and 
where required to drain water piping.  Drain valves are specified in Division 22 Section "Domestic Water 
Piping Specialties." 

1. Hose-End Drain Valves:  At low points in water mains, risers, and branches. 
2. Stop-and-Waste Drain Valves:  Instead of hose-end drain valves where indicated. 

D. Install balancing valve in each hot-water circulation return branch and discharge side of each pump and 
circulator.  Set balancing valves partly open to restrict but not stop flow.  Use ball valves for piping 
NPS 2 and smaller and butterfly valves for piping NPS 2-1/2 and larger.  Comply with requirements in 
Division 22 Section "Domestic Water Piping Specialties" for balancing valves. 

3.5 TRANSITION FITTING INSTALLATION 

A. Install transition couplings at joints of dissimilar piping. 

B. Transition Fittings in Underground Domestic Water Piping: 

1. NPS 1-1/2 and Smaller:  Fitting-type coupling. 
2. NPS 2 and Larger:  Sleeve-type coupling. 

C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller:  Plastic-to-metal 
transition fittings or unions. 
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3.6 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 and Smaller:  Use dielectric nipples or unions. 

C. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Use dielectric flanges, flange kits or 
nipples. 

D. Dielectric Fittings for NPS 5 to NPS 6:  Use dielectric flange kits. 

3.7 FLEXIBLE CONNECTOR INSTALLATION 

A. Install flexible connectors in suction and discharge piping connections to each domestic water pump. 

B. Install stainless-steel-hose flexible connectors in steel domestic water piping. 

3.8 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements in Division 22 Section "Vibration and Seismic Controls for Plumbing Piping 
and Equipment" for seismic-restraint devices. 

B. Comply with requirements in Division 22 Section "Hangers and Supports for Plumbing Piping and 
Equipment" for pipe hanger and support products and installation. 

1. Vertical Piping:  MSS Type 8 or 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 

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

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

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

E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod 
diameters: 

1. NPS 3/4 and Smaller:  60 inches with 3/8-inch rod. 
2. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod. 
3. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 
4. NPS 2-1/2:  108 inches with 1/2-inch rod. 
5. NPS 3 to NPS 5:  10 feet with 1/2-inch rod. 
6. NPS 6:  10 feet with 5/8-inch rod. 

F. Install supports for vertical copper tubing every 10 feet. 

3.9 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 
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B. Install piping adjacent to equipment and machines to allow service and maintenance. 

C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join dissimilar 
piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the 
following: 

1. Domestic Water Booster Pumps:  Cold-water suction and discharge piping. 
2. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller 

than sizes of water heater connections. 
3. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not smaller than 

required by plumbing code.  Comply with requirements in Division 22 plumbing fixture Sections 
for connection sizes. 

4. Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than equipment 
connections.  Provide shutoff valve and union for each connection.  Use flanges instead of unions 
for NPS 2-1/2 and larger. 

3.10 IDENTIFICATION 

A. Identify system components.  Comply with requirements in Division 22 Section "Identification for 
Plumbing Piping and Equipment" for identification materials and installation. 

B. Label pressure piping with system operating pressure. 

3.11 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Piping Inspections: 

1. Do not enclose, cover, or put piping into operation until it has been inspected and approved by 
authorities having jurisdiction. 

2. During installation, notify authorities having jurisdiction at least one day before inspection must 
be made.  Perform tests specified below in presence of authorities having jurisdiction: 

a. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in 
after roughing-in and before setting fixtures. 

b. Final Inspection:  Arrange final inspection for authorities having jurisdiction to observe 
tests specified below and to ensure compliance with requirements. 

3. Reinspection:  If authorities having jurisdiction find that piping will not pass tests or inspections, 
make required corrections and arrange for reinspection. 

4. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 

C. Piping Tests: 

1. Fill domestic water piping.  Check components to determine that they are not air bound and that 
piping is full of water. 

2. Test for leaks and defects in new piping and parts of existing piping that have been altered, 
extended, or repaired.  If testing is performed in segments, submit a separate report for each test, 
complete with diagram of portion of piping tested. 
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3. Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed until 
it has been tested and approved.  Expose work that was covered or concealed before it was tested. 

4. Cap and subject piping to static water pressure of 50 psig above operating pressure, without 
exceeding pressure rating of piping system materials.  Isolate test source and allow to stand for 
four hours.  Leaks and loss in test pressure constitute defects that must be repaired. 

5. Repair leaks and defects with new materials and retest piping or portion thereof until satisfactory 
results are obtained. 

6. Prepare reports for tests and for corrective action required. 

D. Domestic water piping will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.12 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before 
using. 

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods 
are not prescribed, use procedures described in either AWWA C651 or AWWA C652 or follow 
procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at outlets. 
b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm of 
chlorine.  Isolate with valves and allow to stand for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm of 
chlorine.  Isolate and allow to stand for three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming from system 
after the standing time. 

d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat 
procedures if biological examination shows contamination. 

B. Prepare and submit reports of purging and disinfecting activities. 

C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses. 

3.13 PIPING SCHEDULE 

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in 
applications below unless otherwise indicated. 

B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated. 

C. Aboveground domestic water piping, NPS 2 and smaller, shall be the following: 

 
1. Hard copper tube, ASTM B 88, Type L; cast or wrought copper solder-joint fittings; and soldered 

joints. 
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D. Aboveground domestic water piping, NPS 2-1/2 to NPS 4, shall be one of the following: 

1. Hard copper tube, ASTM B 88, Type L cast or wrought- copper solder-joint fittings; and soldered 
joints. 

E. Aboveground domestic water piping, NPS 5 and NPS 6, shall be one of the following: 

1. Hard copper tube, ASTM B 88, Type L cast or wrought- copper solder-joint fittings; and brazed 
joints. 

3.14 VALVE SCHEDULE 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following 
requirements apply: 

1. Shutoff Duty:  Use ball valves for piping NPS 2 and smaller.  Use butterfly or ball valves with 
flanged ends for piping NPS 2-1/2 and larger. 

2. Throttling Duty:  Use ball or globe valves for piping NPS 2 and smaller.  Use butterfly or ball 
valves with flanged ends for piping NPS 2-1/2 and larger. 

3. Hot-Water Circulation Piping, Balancing Duty:  Memory-stop balancing valves. 
4. Drain Duty:  Hose-end drain valves. 

B. Use check valves to maintain correct direction of domestic water flow to and from equipment. 

END OF SECTION 221116 
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following domestic water piping specialties: 

1. Vacuum breakers. 
2. Backflow preventers. 
3. Water pressure-reducing valves. 
4. Temperature-actuated water mixing valves. 
5. Hose bibbs. 
6. Wall hydrants. 
7. Water hammer arresters. 
8. Air vents. 
9. Trap-seal primer systems. 

B. Related Sections include the following: 

1. Division 22 Section "Meters and Gages for Plumbing Piping" for thermometers, pressure gages, 
and flow meters in domestic water piping. 

2. Division 22 Section "Domestic Water Piping" for water meters. 
3. Division 22 Section "Domestic Water Filtration Equipment" for water filters in domestic water 

piping. 
4. Division 22 Section "Drinking Fountains and Water Coolers" for water filters for water coolers. 

1.3 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig, unless otherwise 
indicated. 

1.4 SUBMITTALS 

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

B. Operation and Maintenance Data:  For domestic water piping specialties to include in emergency, 
operation, and maintenance manuals. 

1.5 QUALITY ASSURANCE 
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A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended 
use. 

B. NSF Compliance: 

1. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic domestic 
water piping components. 

2. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 
9." 

PART 2 - PRODUCTS 

2.1 VACUUM BREAKERS 

A. Hose-Connection Vacuum Breakers: 

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

a. Arrowhead Brass Products, Inc. 
b. Cash Acme. 
c. Conbraco Industries, Inc. 
d. Legend Valve. 
e. MIFAB, Inc. 
f. Prier Products, Inc. 
g. Watts Industries, Inc.; Water Products Div. 
h. Woodford Manufacturing Company. 
i. Zurn Plumbing Products Group; Light Commercial Operation. 
j. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1011. 
3. Body:  Bronze, nonremovable, with manual drain. 
4. Outlet Connection:  Garden-hose threaded complying with ASME B1.20.7. 
5. Finish:  Chrome or nickel plated. 

2.2 BACKFLOW PREVENTERS 

A. Reduced-Pressure-Principle Backflow Preventers: 

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

a. Ames Co. 
b. Conbraco Industries, Inc. 
c. FEBCO; SPX Valves & Controls. 
d. Flomatic Corporation. 
e. Watts Industries, Inc.; Water Products Div. 
f. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1013. 
3. Operation:  Continuous-pressure applications. 
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4. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining complying with AWWA C550 
or that is FDA approved for NPS 2-1/2 and larger. 

5. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger. 
6. Configuration:  Designed for horizontal, straight through flow. 
7. Accessories: 

a. Valves:  Ball type with threaded ends n inlet and outlet of NPS 2 and smaller; outside 
screw and yoke gate-type with flanged ends on inlet and outlet of NPS 2-1/2 and larger. 

b. Air-Gap Fitting:  ASME A112.1.2, matching backflow-preventer connection. 

2.3 WATER PRESSURE-REDUCING VALVES 

A. Water Regulators: 

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

a. Cash Acme. 
b. Conbraco Industries, Inc. 
c. Honeywell Water Controls. 
d. Watts Industries, Inc.; Water Products Div. 
e. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1003. 
3. Pressure Rating:  Initial working pressure of 150 psig . 
4. Body:  Bronze with chrome-plated finish for NPS 2 and smaller; cast iron with interior lining 

complying with AWWA C550 or that is FDA approved for NPS 2-1/2 and NPS 3 . 
5. Valves for Booster Heater Water Supply:  Include integral bypass. 
6. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and NPS 3 . 

2.4 TEMPERATURE-ACTUATED WATER MIXING VALVES 

A. Manifold, Thermostatic, Water-Mixing-Valve Assemblies: 

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

a. Leonard Valve Company. 
b. Powers; a Watts Industries Co. 
c. Symmons Industries, Inc. 

2. Description:  Factory-fabricated, cabinet-type, thermostatically controlled, water-mixing-valve 
assembly in two-valve parallel arrangement. 

3. Large-Flow Parallel:  Thermostatic water mixing valve and downstream pressure regulator with 
pressure gages on inlet and outlet. 

4. Small-Flow Parallel:  Thermostatic water mixing valve. 
5. Thermostatic Mixing Valves:  Comply with ASSE 1017.  Include check stops on hot- and cold-

water inlets and shutoff valve on outlet. 
6. Water Regulator(s):  Comply with ASSE 1003.  Include pressure gage on inlet and outlet. 
7. Component Pressure Ratings:  125 psig minimum, unless otherwise indicated. 
8. Cabinet:  Factory-fabricated, stainless steel, for surface mounting and with hinged, stainless-steel 

door. 
9. Tempered-Water Setting:  110 
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10. Thermostatic Mixing Valve and Water Regulator Finish:  Polished, chrome plated 
11. Piping Finish:  Chrome plated. 

B. Individual-Fixture, Water Tempering Valves: 

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

a. Cash Acme. 
b. Conbraco Industries, Inc. 
c. Honeywell Water Controls. 
d. Lawler Manufacturing Company, Inc. 
e. Leonard Valve Company. 
f. Powers; a Watts Industries Co. 
g. Watts Industries, Inc.; Water Products Div. 
h. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1016, thermostatically controlled water tempering valve. 
3. Pressure Rating:  125 psig minimum, unless otherwise indicated. 
4. Body:  Bronze body with corrosion-resistant interior components. 
5. Temperature Control:  Adjustable. 
6. Inlets and Outlet:  Threaded. 
7. Finish:  Rough or chrome-plated bronze. 
8. Tempered-Water Setting:  110 deg F. 
9. Tempered-Water Design Flow Rate:  2.5 gpm. 

2.5 HOSE BIBBS 

A. Hose Bibbs: 

1. Standard:  ASME A112.18.1 for sediment faucets. 
2. Body Material:  Bronze. 
3. Seat:  Bronze, replaceable. 
4. Supply Connections:  NPS 1/2 or NPS 3/4 threaded or solder-joint inlet. 
5. Outlet Connection:  Garden-hose thread complying with ASME B1.20.7. 
6. Pressure Rating:  125 psig . 
7. Vacuum Breaker:  Integral or field-installation, nonremovable, drainable, hose-connection vacuum 

breaker complying with ASSE 1011. 
8. Finish for Equipment Rooms:  Rough bronze, or chrome or nickel plated. 
9. Finish for Service Areas:  Chrome or nickel plated. 
10. Finish for Finished Rooms:  Chrome or nickel plated. 
11. Operation for Equipment Rooms:  Wheel handle or operating key. 
12. Operation for Service Areas:  Wheel handle. 
13. Operation for Finished Rooms:  Operating key. 
14. Include operating key with each operating-key hose bibb. 
15. Include integral wall flange with each chrome- or nickel-plated hose bibb. 

2.6 WALL HYDRANTS 

A. Nonfreeze Wall Hydrants: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
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a. Josam Company. 
b. MIFAB, Inc. 
c. Prier Products, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Woodford Manufacturing Company. 
h. Zurn Plumbing Products Group; Light Commercial Operation. 
i. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.21.3M for concealed-outlet, self-draining wall hydrants. 
3. Pressure Rating:  125 psig . 
4. Operation:  Loose key. 
5. Casing and Operating Rod:  Of length required to match wall thickness.  Include wall clamp. 
6. Inlet:  NPS 3/4 or NPS 1 . 
7. Outlet:  Concealed, with integral vacuum breaker and garden-hose thread complying with 

ASME B1.20.7. 
8. Box:  Deep, flush mounting with cover. 
9. Box and Cover Finish:  Chrome plated. 
10. Outlet:  Exposed, with integral vacuum breaker and garden-hose thread complying with 

ASME B1.20.7. 
11. Nozzle and Wall-Plate Finish:  Polished nickel bronze. 
12. Operating Keys(s):  One with each wall hydrant. 

2.7 WATER HAMMER ARRESTERS 

A. Water Hammer Arresters: 

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

a. AMTROL, Inc. 
b. Josam Company. 
c. MIFAB, Inc. 
d. PPP Inc. 
e. Sioux Chief Manufacturing Company, Inc. 
f. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
g. Tyler Pipe; Wade Div. 
h. Watts Drainage Products Inc. 
i. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASSE 1010 or PDI-WH 201. 
3. Type:  Copper tube with piston. 
4. Size:  ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F. 

2.8 AIR VENTS 

A. Bolted-Construction Automatic Air Vents: 

1. Body:  Bronze. 
2. Pressure Rating:  125-psig minimum pressure rating at 140 deg F . 
3. Float:  Replaceable, corrosion-resistant metal. 
4. Mechanism and Seat:  Stainless steel. 
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5. Size:  NPS 1/2 minimum inlet. 
6. Inlet and Vent Outlet End Connections:  Threaded. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint 
construction, and basic installation requirements. 

B. Install backflow preventers in each water supply to mechanical equipment and systems and to other 
equipment and water systems that may be sources of contamination.  Comply with authorities having 
jurisdiction. 

1. Locate backflow preventers in same room as connected equipment or system. 
2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap fitting, 

fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe diameters in drain 
piping and pipe to floor drain.  Locate air-gap device attached to or under backflow preventer.  
Simple air breaks are not acceptable for this application. 

3. Do not install bypass piping around backflow preventers. 

C. Install water regulators with inlet and outlet shutoff valves.  Install pressure gages on inlet and outlet. 

D. Install water control valves with inlet and outlet shutoff valves[ and bypass with globe valve].  Install 
pressure gages on inlet and outlet. 

E. Install temperature-actuated water mixing valves with check stops or shutoff valves on inlets and with 
shutoff valve on outlet. 

1. Install thermometers and water regulators if specified. 
2. Install cabinet-type units recessed in or surface mounted on wall as specified. 

F. Install water hammer arresters in water piping according to PDI-WH 201. 

G. Install air vents at high points of water piping. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general 
arrangement of piping and specialties. 

B. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems." 

C. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and 
Cables." 

3.3 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or sign on or 
near each of the following: 
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1. Reduced-pressure-principle backflow preventers. 
2. Water pressure-reducing valves. 
3. Manifold, thermostatic, water-mixing-valve assemblies. 
4. Trap-seal primer systems. 

B. Distinguish among multiple units, inform operator of operational requirements, indicate safety and 
emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.  
Nameplates and signs are specified in Division 22 Section "Identification for Plumbing Piping and 
Equipment." 

3.4 ADJUSTING 

A. Set field-adjustable pressure set points of water pressure-reducing valves. 

B. Set field-adjustable temperature set points of temperature-actuated water mixing valves. 

END OF SECTION 22 1119 
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SECTION 221316 - SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipe, tube, and fittings. 

B. Related Sections: 

1. Division 22 Section "Facility Sanitary Sewers" for sanitary sewerage piping and structures outside 
the building. 

2. Division 22 Section "Sanitary Sewerage Pumps" for effluent and sewage pumps. 
3. Division 22 Section "Chemical-Waste Systems for Laboratory and Healthcare Facilities" for 

chemical-waste and vent piping systems. 

1.3 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum working pressure 
unless otherwise indicated: 

1. Soil, Waste, and Vent Piping:  10-foot head of water. 

B. Seismic Performance:  Soil, waste, and vent piping and support and installation shall withstand the effects 
of earthquake motions determined according to ASCE/SEI 7. 

1.4 SUBMITTALS 

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

B. Seismic Qualification Certificates:  For waste and vent piping, accessories, and components, from 
manufacturer. 
1. Detailed description of piping anchorage devices on which the certification is based and their 

installation requirements. 

C. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 
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B. Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," for plastic 
piping components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent piping and 
"NSF-sewer" for plastic sewer piping. 

1.6 PROJECT CONDITIONS 

A. Interruption of Existing Sanitary Waste Service:  Do not interrupt service to facilities occupied by Owner 
or others unless permitted under the following conditions and then only after arranging to provide 
temporary service according to requirements indicated: 

1. Notify Construction Manager or Owner] no fewer than two days in advance of proposed 
interruption of sanitary waste service. 

2. Do not proceed with interruption of sanitary waste service without Construction Manager's or 
Owner's written permission. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, 
and joining methods for specific services, service locations, and pipe sizes. 

2.2 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 

B. CISPI, Hubless-Piping Couplings: 

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

a. ANACO-Husky. 
b. Dallas Specialty & Mfg. Co. 
c. Fernco Inc. 
d. Matco-Norca, Inc. 
e. MIFAB, Inc. 
f. Mission Rubber Company; a division of MCP Industries, Inc. 
g. Stant. 
h. Tyler Pipe. 

2. Standards:  ASTM C 1277 and CISPI 310. 
3. Description:  Stainless-steel corrugated shield with stainless-steel bands and tightening devices; 

and ASTM C 564, rubber sleeve with integral, center pipe stop. 

C. Heavy-Duty, Hubless-Piping Couplings: 

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

a. ANACO-Husky. 
b. Clamp-All Corp. 
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c. Dallas Specialty & Mfg. Co. 
d. MIFAB, Inc. 
e. Mission Rubber Company; a division of MCP Industries, Inc. 
f. Stant. 
g. Tyler Pipe. 

2. Standards:  ASTM C 1277 and ASTM C 1540. 
3. Description:  Stainless-steel shield with stainless-steel bands and tightening devices; and 

ASTM C 564, rubber sleeve with integral, center pipe stop. 

PART 3 - EXECUTION 

3.1 EARTH MOVING 

A. Comply with requirements for excavating, trenching, and backfilling specified in Division 31 Section 
"Earth Moving." 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  
Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump 
sizing, and other design considerations.  Install piping as indicated unless deviations to layout are 
approved on coordination drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and 
service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or 
parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Install seismic restraints on piping.  Comply with requirements for seismic-restraint devices specified in 
Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment." 

K. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, 
and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change 
in direction of flow is from horizontal to vertical.  Use long-turn, double Y-branch and 1/8-bend fittings if 
two fixtures are installed back to back or side by side with common drain pipe.  Straight tees, elbows, and 
crosses may be used on vent lines.  Do not change direction of flow more than 90 degrees.  Use proper 
size of standard increasers and reducers if pipes of different sizes are connected.  Reducing size of 
drainage piping in direction of flow is prohibited. 
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L. Lay buried building drainage piping beginning at low point of each system.  Install true to grades and 
alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install 
required gaskets according to manufacturer's written instructions for use of lubricants, cements, and other 
installation requirements.  Maintain swab in piping and pull past each joint as completed. 

M. Install soil and waste drainage and vent piping at the following minimum slopes unless otherwise 
indicated: 

1. Building Sanitary Drain:  2 percent downward in direction of flow for piping NPS 2-1/2 and 
smaller; 1 percent downward in direction of flow for piping NPS 3 and larger. 

2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow. 
3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack. 

N. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

O. Install engineered soil and waste drainage and vent piping systems as follows: 

1. Combination Waste and Vent:  Comply with standards of authorities having jurisdiction. 
2. Reduced-Size Venting:  Comply with standards of authorities having jurisdiction. 

P. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having 
jurisdiction. 

Q. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for 
sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping." 

R. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for 
sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping." 

S. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for 
escutcheons specified in Division 22 Section "Escutcheons for Plumbing Piping." 

3.3 JOINT CONSTRUCTION 

A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings 
Handbook" for hubless-piping coupling joints. 

3.4 SPECIALTY PIPE FITTING INSTALLATION 

A. Dielectric Fittings: 

1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

3.5 VALVE INSTALLATION 

A. General valve installation requirements are specified in Division 22 Section "General-Duty Valves for 
Plumbing Piping." 

B. Shutoff Valves: 

1. Install shutoff valve on each sewage pump discharge. 
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2. Install gate or full-port ball valve for piping NPS 2 and smaller. 
3. Install gate valve for piping NPS 2-1/2 and larger. 

C. Check Valves:  Install swing check valve, between pump and shutoff valve, on each sewage pump 
discharge. 

D. Backwater Valves:  Install backwater valves in piping subject to backflow. 

1. Horizontal Piping:  Horizontal backwater valves. Use normally closed type unless otherwise 
indicated. 

2. Floor Drains:  Drain outlet backwater valves unless drain has integral backwater valve. 
3. Install backwater valves in accessible locations. 
4. Comply with requirements for backwater valve specified in Division 22 Section "Sanitary Waste 

Piping Specialties." 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for seismic-restraint devices specified in Division 22 Section "Vibration and 
Seismic Controls for Plumbing Piping and Equipment." 

B. Comply with requirements for pipe hanger and support devices and installation specified in Division 22 
Section "Hangers and Supports for Plumbing Piping and Equipment." 

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments. 
2. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments. 
3. Install stainless-steel pipe support clamps for vertical piping in corrosive environments. 
4. Vertical Piping:  MSS Type 8 or Type 42, clamps. 
5. Install individual, straight, horizontal piping runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet :  MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls. 

6. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  Support 
pipe rolls on trapeze. 

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

C. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling. 

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

E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods. 

F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 1-1/2 and NPS 2 :  60 inches with 3/8-inch rod. 
2. NPS 3 :  60 inches with 1/2-inch rod. 
3. NPS 4 and NPS 5 :  60 inches with 5/8-inch rod. 
4. NPS 6 and NPS 8 :  60 inches with 3/4-inch rod. 
5. NPS 10 and NPS 12 :  60 inches with 7/8-inch rod. 
6. Spacing for 10-foot lengths may be increased to 10 feet .  Spacing for fittings is limited to 60 

inches . 
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G. Install supports for vertical cast-iron soil piping every 15 feet . 

H. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 
instructions. 

3.7 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join 
dissimilar piping materials. 

C. Connect drainage and vent piping to the following: 

1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than required by 
plumbing code. 

2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, but not 
smaller than required by authorities having jurisdiction. 

3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not smaller than 
required by plumbing code. 

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover flush with 
floor. 

5. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve if indicated and union 
for each connection.  Use flanges instead of unions for connections NPS 2-1/2 and larger. 

D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment. 

3.8 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping.  Comply with requirements for identification specified in 
Division 22 Section "Identification for Plumbing Piping and Equipment." 

3.9 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be 
made.  Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after 
roughing-in and before setting fixtures. 

2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests 
specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make 
required corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction or, in 
absence of published procedures, as follows: 
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1. Test for leaks and defects in new piping and parts of existing piping that have been altered, 
extended, or repaired.  If testing is performed in segments, submit separate report for each test, 
complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent piping 
until it has been tested and approved.  Expose work that was covered or concealed before it was 
tested. 

3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping except outside leaders on 
completion of roughing-in.  Close openings in piping system and fill with water to point of 
overflow, but not less than 10-foot head of water .  From 15 minutes before inspection starts to 
completion of inspection, water level must not drop.  Inspect joints for leaks. 

4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps filled with 
water, test connections and prove they are gastight and watertight.  Plug vent-stack openings on 
roof and building drains where they leave building.  Introduce air into piping system equal to 
pressure of 1-inch wg .  Use U-tube or manometer inserted in trap of water closet to measure this 
pressure.  Air pressure must remain constant without introducing additional air throughout period 
of inspection.  Inspect plumbing fixture connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory 
results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.10 CLEANING AND PROTECTION 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to 
prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

3.11 PIPING SCHEDULE 

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated. 

B. Aboveground, soil and waste piping NPS 4 and smaller shall be the following: 

1. Hubless, cast-iron soil pipe and fittings; hubless-piping couplings; and coupled joints. 

C. Aboveground, soil and waste piping NPS 5 and larger shall be the following: 

1. Hubless, cast-iron soil pipe and fittings hubless-piping couplings; and coupled joints. 

D. Aboveground, vent piping NPS 4 and smaller shall be the following: 

1. Hubless, cast-iron soil pipe and fittings; [CISPI] hubless-piping couplings; and coupled joints. 

E. Underground, soil, waste, and vent piping NPS 4 and smaller shall be the following: 

1. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and coupled joints. 

F. Underground, soil and waste piping NPS 5 and larger shall be any of the following: 

1. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; coupled joints. 
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END OF SECTION 221316 
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SECTION 221319 - SANITARY WASTE PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following sanitary drainage piping specialties: 

1. Cleanouts. 
2. Floor drains. 
3. Roof flashing assemblies. 
4. Grease interceptors. 

B. Related Sections include the following: 

1. Division 22 Section "Storm Drainage Piping Specialties" for trench drains for storm water, 
channel drainage systems for storm water, roof drains, and catch basins. 

2. Division 22 Section "Plumbing Fixtures" for hair interceptors. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, and 
accessories for the following: 

1. Grease interceptors. 

B. Manufacturer Seismic Qualification Certification:  Submit certification that grease interceptors, 
accessories, and components will withstand seismic forces defined in Division 22 Section "Vibration and 
Seismic Controls for Plumbing Piping and Equipment." Include the following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 
a. The term "withstand" means "the unit will remain in place without separation of any parts 

from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and 
describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based and their 
installation requirements. 

C. Operation and Maintenance Data:  For drainage piping specialties to include in emergency, operation, and 
maintenance manuals. 
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1.4 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended 
use. 

C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary piping 
specialty components. 

1.5 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 03. 

B. Coordinate size and location of roof penetrations. 

PART 2 - PRODUCTS 

2.1 CLEANOUTS 

A. Metal Floor Cleanouts: 

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

a. Josam Company; Josam Div. 
b. Oatey. 
c. Sioux Chief Manufacturing Company, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Zurn Plumbing Products Group; Light Commercial Operation. 
h. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.36.2M for cast-iron soil pipe with cast-iron ferrule cleanout. 
3. Size:  Same as connected branch. 
4. Type:  Cast-iron soil pipe with cast-iron ferrule. 
5. Body or Ferrule:  Cast iron. 
6. Clamping Device:  Not required. 
7. Closure:  Brass plug with straight threads and gasket 
8. Adjustable Housing Material:  Cast iron with threads. 
9. Frame and Cover Material and Finish:  Stainless steel. 
10. Frame and Cover Shape:  Round. 
11. Top Loading Classification:  Heavy Duty. 
12. Riser:  ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout. 

B. Cast-Iron Wall Cleanouts: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
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a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Tyler Pipe; Wade Div. 
e. Watts Drainage Products Inc. 
f. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.36.2M.  Include wall access. 
3. Size:  Same as connected drainage piping. 
4. Body: Hubless, cast-iron soil pipe test tee as required to match connected piping. 
5. Closure:  Countersunk brass plug. 
6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 
7. Wall Access:  Round, flat, chrome-plated brass or stainless-steel cover plate with screw. 
8. Wall Access:  Round wall-installation frame and cover. 

2.2 FLOOR DRAINS 

A. Cast-Iron Floor Drains: 

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

a. Commercial Enameling Co. 
b. Josam Company; Josam Div. 
c. MIFAB, Inc. 
d. Prier Products, Inc. 
e. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
f. Tyler Pipe; Wade Div. 
g. Watts Drainage Products Inc. 
h. Zurn Plumbing Products Group; Light Commercial Operation. 
i. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.6.3. 
3. Pattern:  Floor drain. 
4. Body Material:  Gray iron. 
5. Outlet:  Bottom. 
6. Top or Strainer Material:  Nickel bronze. 
7. Top of Body and Strainer Finish:  Nickel bronze unless noted. 
8. Top Shape:  Round. 
9. Trap Material:  Cast iron. 
10. Trap Pattern:  Deep-seal P-trap. 
11. Trap Features:  Trap-seal primer valve drain connection. 

2.3 GREASE INTERCEPTORS 

A. Grease Interceptors: 

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

a. Applied Chemical Technology, Incorporated. 
b. Josam Company; Josam Div. 
c. MIFAB, Inc. 
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d. Rockford Sanitary Systems, Inc. 
e. Schier Products Company. 
f. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
g. Tyler Pipe; Wade Div. 
h. Watts Drainage Products Inc. 
i. Zurn Plumbing Products Group; Light Commercial Operation. 
j. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.14.3, for intercepting and retaining fats, oils, and greases from food-
preparation wastewater. 

3. Plumbing and Drainage Institute Seal:  Required. 
4. Body Material:  Cast iron or steel. 
5. Interior Lining:  Corrosion-resistant enamel. 
6. Exterior Coating:  Corrosion-resistant enamel. 
7. End Connections:  Threaded. 
8. Cleanout:  Integral. 
9. Mounting:  Recessed in acid-resistant, coated steel frame and cradle. 
10. Operation:  Manual cleaning. 

PART 3 - EXECUTION 

3.1 CONCRETE BASES 

A. Anchor grease interceptors to concrete bases. 

1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install 
dowel rods on 19-inch centers around full perimeter of base. 

2. For installed equipment, install epoxy-coated anchor bolts that extend through concrete base and 
anchor into structural concrete floor. 

3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and 
directions furnished with items to be imbedded. 

4. Install anchor bolts to elevations required for proper attachment to supported equipment. 
5. Concrete base construction requirements are specified in Division 22 Section "Common Work 

Results for Plumbing." 
6. Cast-in-place concrete materials and placement requirements are specified in Division 03. 

3.2 INSTALLATION 

A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint 
construction, and basic installation requirements. 

B. Install cleanouts in aboveground piping and building drain piping according to the following, unless 
otherwise indicated: 

1. Size same as drainage piping up to NPS 4 .  Use NPS 4 for larger drainage piping unless larger 
cleanout is indicated. 

2. Locate at each change in direction of piping greater than 45 degrees. 
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for larger 

piping. 
4. Locate at base of each vertical soil and waste stack. 

C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor. 
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D. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with 
frame and cover flush with finished wall. 

E. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished 
floor, unless otherwise indicated. 

1. Position floor drains for easy access and maintenance. 
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.  Set with 

grates depressed according to the following drainage area radii: 

a. Radius, 30 Inches or Less:  Equivalent to 1 percent slope, but not less than 1/4-inch total 
depression. 

b. Radius, 30 to 60 Inches :  Equivalent to 1 percent slope. 
c. Radius, 60 Inches or Larger:  Equivalent to 1 percent slope, but not greater than 1-inch total 

depression. 

3. Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoining 
flooring.  Maintain integrity of waterproof membranes where penetrated. 

4. Install individual traps for floor drains connected to sanitary building drain, unless otherwise 
indicated. 

F. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof. 

G. Install grease interceptors, including trapping, venting, and flow-control fitting, according to authorities 
having jurisdiction and with clear space for servicing. 

1. Recessed Floor Installation:  Set unit in receiver housing having bottom or cradle supports, with 
receiver housing cover flush with finished floor. 

2. Install cleanout immediately downstream from interceptors not having integral cleanout on outlet. 

H. Install wood-blocking reinforcement for wall-mounting-type specialties. 

I. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is indicated. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 

C. Grease Interceptors:  Connect inlet and outlet to unit, and connect flow-control fitting and vent to unit 
inlet piping.  Install valve on outlet of automatic drawoff-type unit. 

D. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems." 

E. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and 
Cables." 

3.4 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or sign on or 
near each of the following: 
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1. Grease interceptors. 

B. Distinguish among multiple units, inform operator of operational requirements, indicate safety and 
emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.  
Nameplates and signs are specified in Division 22 Section "Identification for Plumbing Piping and 
Equipment." 

3.5 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent 
damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION 221319 
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SECTION 221513 - GENERAL-SERVICE COMPRESSED-AIR PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes piping and related specialties for general-service compressed-air systems operating 
at 200 psig or less. 

B. Related Sections include the following: 

1. Division22 Section "General-Service Packaged Air Compressors and Receivers" for general-
service air compressors and accessories. 

1.3 DEFINITIONS 

A. High-Pressure Compressed-Air Piping:  System of compressed-air piping and specialties operating at 
pressures between 150 and 200 psig . 

1.4 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Compressed-air piping and support and installation shall withstand effects of 
seismic events determined according to SEI/ASCE 7, "Minimum Design Loads for Buildings and Other 
Structures.” 

1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Dielectric fittings. 
2. Flexible pipe connectors. 

B. Brazing certificates. 

C. Qualification Data:  For Installers. 

D. Operation and Maintenance Data:  For general-service compressed-air piping specialties to include in 
emergency, operation, and maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: 
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1. Extruded-Tee Outlet Procedure:  Qualify operators according to training provided by T-DRILL 
Industries Inc., for making branch outlets. 

B. Brazing:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  
Section IX, "Welding and Brazing Qualifications," or to AWS B2.2, "Standard for Brazing Procedure and 
Performance Qualification." 

C. ASME Compliance: 

1. Comply with ASME B31.1, "Power Piping," for high-pressure compressed-air piping. 

1.7 PROJECT CONDITIONS 

A. Interruption of Existing Compressed-Air Service:  Do not interrupt compressed-air service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary compressed-air service according to requirements indicated: 

1. Notify Construction Manager or Owner no fewer than two days in advance of proposed 
interruption of compressed-air service. 

2. Do not proceed with interruption of compressed-air service without Construction Manager's or 
Owner's written permission. 

PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Schedule 40, Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B, black or hot-dip zinc coated with 
ends threaded according to ASME B1.20.1. 

1. Steel Nipples:  ASTM A 733, made of ASTM A 53/A 53M or ASTM A 106, Schedule 40, 
galvanized seamless steel pipe.  Include ends matching joining method. 

2. Malleable-Iron Fittings:  ASME B16.3, Class 150 or 300, threaded. 
3. Malleable-Iron Unions:  ASME B16.39, Class 150 or 300, threaded. 
4. Steel Flanges:  ASME B16.5, Class 150 or 300, carbon steel, threaded. 
5. Steel Flanges:  ASME B16.5, Class 150 or 300, carbon steel. 

B. Copper Tube:  ASTM B 88, Type K seamless, drawn-temper, water tube. 

1. Wrought-Copper Fittings:  ASME B16.22, solder-joint pressure type or MSS SP-73, wrought 
copper with dimensions for brazed joints. 

2. Cast-Copper-Alloy Flanges:  ASME B16.24, Class 150 or 300. 
3. Copper Unions:  ASME B16.22 or MSS SP-123. 
4. Extruded-Tee Outlets:  Procedure for making branch outlets in copper tube according to 

ASTM F 2014. 

a. Manufacturers:  Subject to compliance with requirements, provide procedure according to 
one of the following: 

1) T-DRILL Industries Inc. 
2) Approved equal 
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C. Transition Couplings for Metal Piping:  Metal coupling or other manufactured fitting same size as, with 
pressure rating at least equal to and ends compatible with, piping to be joined. 

2.2 JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  Suitable for compressed-air piping system contents. 

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless thickness or 
specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

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

C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

D. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty 
brazing, unless otherwise indicated. 

2.3 VALVES 

A. Metal Ball, Butterfly, Check, Gate, and Globe Valves:  Comply with requirements in Division22 Section 
"General-Duty Valves for Plumbing Piping." 

2.4 DIELECTRIC FITTINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials with separating nonconductive 
insulating material.  Include end connections compatible with pipes to be joined. 

B. Dielectric Unions: 

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

a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. Hart Industries International, Inc. 
d. Jomar International Ltd. 
e. Matco-Norca, Inc. 
f. McDonald, A. Y. Mfg. Co. 
g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
h. Wilkins; a Zurn company.. 

2. Description: 

a. Standard:  ASSE 1079. 
b. Pressure Rating:  125 psig minimum at 180 deg F. 
c. End Connections:  Solder-joint copper alloy and threaded ferrous. 

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

a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. Matco-Norca, Inc. 
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
e. Wilkins; a Zurn company. 

2. Description: 

a. Standard:  ASSE 1079. 
b. Factory-fabricated, bolted, companion-flange assembly. 
c. Pressure Rating:  125 psig minimum at 180 deg F. 
d. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint 

copper alloy and threaded ferrous. 

2.5 FLEXIBLE PIPE CONNECTORS 

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

1. Flex-Hose Co., Inc. 
2. Flexicraft Industries. 
3. Hyspan Precision Products, Inc. 
4. Mercer Rubber Co. 
5. Metraflex, Inc. 
6. Proco Products, Inc. 
7. Unaflex, Inc. 
8. Universal Metal Hose; a Hyspan Company 

B. Stainless-Steel-Hose Flexible Pipe Connectors:  Corrugated-stainless-steel tubing with stainless-steel 
wire-braid covering and ends welded to inner tubing. 

1. Working-Pressure Rating:  250 psig  minimum. 
2. End Connections, NPS 2 and Smaller:  Threaded steel pipe nipple. 
3. End Connections, NPS 2-1/2 and Larger:  Flanged steel nipple. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. High-Pressure Compressed-Air Distribution Piping:  Use one of the following piping materials for each 
size range: 

1. NPS 2 and Smaller:  Schedule 40, black-steel pipe; threaded, malleable-iron fittings; and threaded 
joints. 

2. NPS 2 and Smaller:  Type K or L , copper tube; wrought-copper fittings; and brazed  joints. 

3.2 VALVE APPLICATIONS 
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A. General-Duty Valves:  Comply with requirements in Division22 Section "General-Duty Valves for 
Plumbing Piping" for metal general-duty valves.  Use metal valves, unless otherwise indicated. 

1. Metal General-Duty Valves:  Use valve types specified in "Valve Applications" Article in 
Division22 Section "General-Duty Valves for Plumbing Piping" according to the following: 

a. High-Pressure Compressed Air:  Valve types specified for medium-pressure compressed 
air. 

b. Equipment Isolation NPS 2 and Smaller:  Safety-exhaust, copper-alloy ball valve with 
exhaust vent and pressure rating at least as great as piping system operating pressure. 

3.3 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of compressed-air 
piping.  Indicated locations and arrangements were used to size pipe and calculate friction loss, 
expansion, air-compressor sizing, and other design considerations.  Install piping as indicated unless 
deviations to layout are approved on Coordination Drawings. 

B. Install piping concealed from view and protected from physical contact by building occupants, unless 
otherwise indicated and except in equipment rooms and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or 
parallel to building walls.  Diagonal runs are prohibited, unless otherwise indicated. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal and to 
coordinate with other services occupying that space. 

E. Install piping adjacent to equipment and machines to allow service and maintenance. 

F. Install air and drain piping with 1 percent slope downward in direction of flow. 

G. Install nipples, flanges, unions, transition and special fittings, and valves with pressure ratings same as or 
higher than system pressure rating, unless otherwise indicated. 

H. Equipment and Specialty Flanged Connections: 

1. Use steel companion flange with gasket for connection to steel pipe. 
2. Use cast-copper-alloy companion flange with gasket and brazed[ or soldered] joint for connection 

to copper tube.  Do not use soldered joints for connection to air compressors or to equipment or 
machines producing shock or vibration. 

I. Flanged joints may be used instead of specified joint for any piping or tubing system. 

J. Extended-tee outlets with brazed branch connection may be used for copper tubing, within extruded-tee 
connection diameter to run tube diameter ratio for tube type, according to Extruded Tee Connections 
Sizes and Wall Thickness for Copper Tube (Inches) Table in ASTM F 2014. 

K. Install eccentric reducers where compressed-air piping is reduced in direction of flow, with bottoms of 
both pipes and reducer fitting flush. 

L. Install branch connections to compressed-air mains from top of main.  Provide drain leg and drain trap at 
end of each main and branch and at low points. 
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M. Install thermometer and pressure gage on discharge piping from each air compressor and on each 
receiver.  Comply with requirements in Division22 Section "Meters and Gages for Plumbing Piping." 

N. Install piping to permit valve servicing. 

O. Install piping free of sags and bends. 

P. Install fittings for changes in direction and branch connections. 

Q. Install seismic restraints on piping.  Seismic-restraint devices are specified in Division22 Section 
"Vibration and Seismic Controls for Plumbing Piping and Equipment." 

R. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for 
sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping." 

S. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for 
sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping." 

T. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for 
escutcheons specified in Division 22 Section "Escutcheons for Plumbing Piping." 

3.4 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 

C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full 
and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe 
fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is 
specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  
Do not use pipe sections that have cracked or open welds. 

D. Brazed Joints for Copper Tubing:  Join according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter. 

E. Extruded-Tee Outlets for Copper Tubing:  Form branches according to ASTM F 2014, with tools 
recommended by procedure manufacturer, and using operators qualified according to Part 1 "Quality 
Assurance" Article. 

F. Flanged Joints:  Use asbestos-free, nonmetallic gasket suitable for compressed air.  Join flanges with 
gasket and bolts according to ASME B31.9 for bolting procedure. 

G. Dissimilar Metal Piping Material Joints:  Use dielectric fittings. 

3.5 VALVE INSTALLATION 

A. General-Duty Valves:  Comply with requirements in Division22 Section "General-Duty Valves for 
Plumbing 
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B. Install shutoff valves and unions or flanged joints at compressed-air piping to air compressors. 

C. Install shutoff valve at inlet to each automatic drain valve, filter, lubricator, and pressure regulator. 

D. Install check valves to maintain correct direction of compressed-air flow to and from compressed-air 
piping specialties and equipment. 

3.6 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. NPS 2 and Smaller:  Use dielectric unions. 

3.7 FLEXIBLE PIPE CONNECTOR INSTALLATION 

A. Install flexible pipe connectors in discharge piping and in inlet air piping from remote air-inlet filter of 
each air compressor. 

B. Install bronze-hose flexible pipe connectors in copper compressed-air tubing. 

C. Install stainless-steel-hose flexible pipe connectors in steel compressed-air piping. 

3.8 CONNECTIONS 

A. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to each piece 
of equipment and machine. 

3.9 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements in Division22 Section "Vibration and Seismic Controls for Plumbing Piping 
and Equipment" for seismic-restraint devices. 

B. Comply with requirements in Division22 Section "Hangers and Supports for Plumbing Piping and 
Equipment" for pipe hanger and support devices. 

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

D. Individual, Straight, Horizontal Piping Runs: 

1. 100 Feet or Less:  MSS Type 1, adjustable, steel clevis hangers. 
2. Longer Than 100 Feet :  MSS Type 43, adjustable roller hangers. 

E. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  Support pipe 
rolls on trapeze. 

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

G. Support horizontal piping within 12 inches of each fitting and coupling. 

H. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum rods. 
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I. Install hangers for Schedule 40, steel piping with the following maximum horizontal spacing and 
minimum rod diameters: 

1. NPS 1/4 to NPS 1/2 :  96 inches with 3/8-inch rod. 
2. NPS 3/4 to NPS 1-1/4 :  84 inches with 3/8-inch rod. 
3. NPS 1-1/2 :  12 feet with 3/8-inch rod. 
4. NPS 2 :  13 feet with 3/8-inch rod. 

J. Install supports for vertical, Schedule 40, steel piping every 15 feet . 

K. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod 
diameters: 

1. NPS 5 :  18 feet with 1/2-inch rod. 
2. NPS 6 :  20 feet with 5/8-inch rod. 
3. NPS 8 :  23 feet with 3/4-inch rod. 

L. Install supports for vertical copper tubing every 10 feet . 

3.10 LABELING AND IDENTIFICATION 

A. Install identifying labels and devices for general-service compressed-air piping, valves, and specialties.  
Comply with requirements in Division22 Section "Identification for Plumbing Piping and Equipment." 

3.11 FIELD QUALITY CONTROL 

A. Perform field tests and inspections. 

B. Tests and Inspections: 

1. Piping Leak Tests for Metal Compressed-Air Piping:  Test new and modified parts of existing 
piping.  Cap and fill general-service compressed-air piping with oil-free dry air or gaseous 
nitrogen to pressure of 50 psig above system operating pressure, but not less than 150 psig.  Isolate 
test source and let stand for four hours to equalize temperature.  Refill system, if required, to test 
pressure; hold for two hours with no drop in pressure. 

2. Repair leaks and retest until no leaks exist. 

C. Prepare test reports. 

END OF SECTION 15211 
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SECTION 224213.13 - COMMERCIAL WATER CLOSETS 

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. Water closets. 
2. Flushometer valves. 
3. Toilet seats. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes for water closets. 

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 
specialties and accessories. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For flushometer valves and electronic sensors to include in operation 
and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 FLOOR-MOUNTED, BOTTOM-OUTLET WATER CLOSETS 

A. Water Closets WC-1:  Floor mounted, bottom outlet, top spud. 

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

a. American Standard America. 
b. Crane Plumbing, L.L.C. 
c. Kohler Co. 
d. Zurn Industries, LLC; Commercial Brass and Fixtures. 

2. Bowl: 

a. Standards:  ASME A112.19.2/CSA B45.1 and ASME A112.19.5. 
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b. Material:  Vitreous china. 
c. Type:  Siphon jet. 
d. Style:  Flushometer valve. 
e. Height:  Standard. 
f. Rim Contour:  Elongated. 
g. Water Consumption:  1.6 gal.  per flush. 
h. Spud Size and Location:  NPS 1-1/2 ; top. 
i. Color:  White. 

3. Bowl-to-Drain Connecting Fitting:  ASTM A 1045 or ASME A112.4.3. 
4. Flushometer Valve:  Batter operated, dual flush with manual override. 
5. Toilet Seat: Open front. 

B. Water Closets WC-2:  Floor mounted, bottom outlet, top spud. 

1. Manufacturers:  Subject to compliance with requirements, provide products by the following]\: 

a. American Standard America. 
b. Crane Plumbing, L.L.C. 
c. Kohler Co. 
d. Zurn Industries, LLC; Commercial Brass and Fixtures. 

2. Bowl: 

a. Standards:  ASME A112.19.2/CSA B45.1 and ASME A112.19.5. 
b. Material:  Vitreous china. 
c. Type:  Siphon jet. 
d. Style:  Flushometer valve. 
e. Height:  Handicapped/elderly, complying with ICC/ANSI A117.1. 
f. Rim Contour:  Elongated. 
g. Water Consumption:  1.6 gal. per flush. 
h. Spud Size and Location:  NPS 1-1/2 ; top. 
i. Color:  White. 

3. Bowl-to-Drain Connecting Fitting:  ASTM A 1045 or ASME A112.4.3. 
4. Flushometer Valve:  Battery operated, dual flush, with manual override. 
5. Toilet Seat: Open front. 
 
 

2.2 FLUSHOMETER VALVES 

A. Battery-Powered, Solenoid-Actuator, Piston Flushometer Valves: 

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

a. Kohler Co. 
b. Moen Incorporated. 
c. Sloan Valve Company. 

2. Standard:  ASSE 1037. 
3. Minimum Pressure Rating:  125 psig . 
4. Features:  Include integral check stop and backflow-prevention device. 
5. Material:  Brass body with corrosion-resistant components. 
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6. Exposed Flushometer-Valve Finish:  Chrome plated. 
7. Panel Finish:  Chrome plated or stainless steel. 
8. Style:  Exposed. 
9. Actuator:  Solenoid complying with UL 1951, and listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application. 
10. Trip Mechanism:  Battery-powered electronic sensor complying with UL 1951, and listed and 

labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location 
and application, with manual override button and dual flush. 

11. Consumption:  1.6 gal. per flush maximum. 
12. Minimum Inlet:  NPS 1 . 
13. Minimum Outlet:  NPS 1-1/4 . 

2.3 TOILET SEATS 

A. Toilet Seats: 

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

a. American Standard America. 
b. Bemis Manufacturing Company. 
c. Church Seats. 
d. Kohler Co. 
e. Olsonite Seat Co. 
f. Zurn Industries, LLC; Commercial Brass and Fixtures. 

2. Standard:  IAPMO/ANSI Z124.5. 
3. Material:  Plastic. 
4. Type:  Commercial Standard. 
5. Shape:  Elongated rim, open front. 
6. Hinge:  Self-sustaining, check. 
7. Hinge Material:  Noncorroding metal. 
8. Seat Cover:  Not required. 
9. Color:  White. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual 
locations of piping connections before water-closet installation. 

B. Examine walls and floors for suitable conditions where water closets will be installed. 

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

3.2 INSTALLATION 

A. Water-Closet Installation: 

1. Install level and plumb according to roughing-in drawings. 
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2. Install floor-mounted water closets on bowl-to-drain connecting fitting attachments to piping or 
building substrate. 

3. Install accessible, wall-mounted water closets at mounting height for handicapped/elderly, 
according to ICC/ANSI A117.1. 

B. Support Installation: 

1. Install supports, affixed to building substrate, for floor-mounted, back-outlet water closets. 
2. Use carrier supports with waste-fitting assembly and seal. 
3. Install wall-mounted, back-outlet water-closet supports with waste-fitting assembly and waste-

fitting seals; and affix to building substrate. 

C. Flushometer-Valve Installation: 

1. Install flushometer-valve, water-supply fitting on each supply to each water closet. 
2. Attach supply piping to supports or substrate within pipe spaces behind fixtures. 
3. Install lever-handle flushometer valves for accessible water closets with handle mounted on open 

side of water closet. 
4. Install actuators in locations that are easy for people with disabilities to reach. 
5. Install fresh batteries in battery-powered, electronic-sensor mechanisms. 

D. Install toilet seats on water closets. 

E. Wall Flange and Escutcheon Installation: 

1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations and 
within cabinets and millwork. 

2. Install deep-pattern escutcheons if required to conceal protruding fittings. 
3. Comply with escutcheon requirements specified in Division 22 Section "Escutcheons for 

Plumbing Piping." 

F. Joint Sealing: 

1. Seal joints between water closets and walls and floors using sanitary-type, one-part, mildew-
resistant silicone sealant. 

2. Match sealant color to water-closet color. 
3. Comply with sealant requirements specified in Division 07 Section "Joint Sealants." 

3.3 CONNECTIONS 

A. Connect water closets with water supplies and soil, waste, and vent piping.  Use size fittings required to 
match water closets. 

B. Comply with water piping requirements specified in Division 22 Section "Domestic Water Piping." 

C. Comply with soil and waste piping requirements specified in Division 22 Section "Sanitary Waste and 
Vent Piping." 

D. Where installing piping adjacent to water closets, allow space for service and maintenance. 

3.4 ADJUSTING 
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A. Operate and adjust water closets and controls.  Replace damaged and malfunctioning water closets, 
fittings, and controls. 

B. Adjust water pressure at flushometer valves to produce proper flow. 

C. Install fresh batteries in battery-powered, electronic-sensor mechanisms. 

3.5 CLEANING AND PROTECTION 

A. Clean water closets and fittings with manufacturers' recommended cleaning methods and materials. 

B. Install protective covering for installed water closets and fittings. 

C. Do not allow use of water closets for temporary facilities unless approved in writing by Owner. 

END OF SECTION 224213.13 
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SECTION 224213.16 - COMMERCIAL URINALS 

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. Urinals. 
2. Flushometer valves. 

B. Related Requirements: 

1. Division 22 Section "Security Plumbing Fixtures" for security urinals. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes for urinals. 

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 
specialties and accessories. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For flushometer valves[ and electronic sensors] to include in operation 
and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 WALL-HUNG URINALS 

A. Urinals:  Wall hung, back outlet, blowout. 

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

a. American Standard America. 
b. Kohler Co. 
c. Crane 
d. Zurn. 
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2. Fixture: 

a. Standards:  ASME A112.19.2/CSA B45.1 and ASME A112.19.5. 
b. Material:  Vitreous china. 
c. Strainer or Trapway:  Open trapway with integral trap. 
d. Water Consumption:  Water saving. 
e. Spud Size and Location: NPS 1-1/4 ; top. 
f. Outlet Size and Location:  NPS 2 ; back. 
g. Color:  White. 

3. Flushometer Valve: Battery Operated, top mount. 
4. Waste Fitting: 

a. Standard:  ASME A112.18.2/CSA B125.2 for coupling. 
b. Size:  NPS 2 . 

5. Support:  ASME A112.6.1M, Type I, urinal carrier with fixture support plates and coupling with 
seal and fixture bolts and hardware matching fixture. Include rectangular, steel uprights. 

2.2 URINAL FLUSHOMETER VALVES 

A. Battery-Powered, Solenoid-Actuator, Piston Flushometer Valves: 

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

a. Kohler Co. 
b. Moen Incorporated. 
c. Sloan Valve Company. 
d. Delany 

2. Standard:  ASSE 1037. 
3. Minimum Pressure Rating:  125 psig . 
4. Features:  Include integral check stop and backflow-prevention device, top mount. 
5. Material:  Brass body with corrosion-resistant components. 
6. Exposed Flushometer-Valve Finish:  Chrome plated. 
7. Panel Finish:  Chrome plated or stainless steel. 
8. Style:  Exposed. 
9. Actuator:  Solenoid complying with UL 1951; listed and labeled as defined in NFPA 70, by a 

qualified testing agency; and marked for intended location and application. 
10. Trip Mechanism:  Battery-powered electronic sensor complying with UL 1951; listed and labeled 

as defined in NFPA 70, by a qualified testing agency; and marked for intended location and 
application.  Manual overide 

11. Consumption:  1.0 gal. per flush. 
12. Minimum Inlet:  NPS 3/4. 
13. Minimum Outlet:  NPS 3/4 . 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual 
locations of piping connections before urinal installation. 
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B. Examine walls and floors for suitable conditions where urinals will be installed. 

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

3.2 INSTALLATION 

A. Urinal Installation: 

1. Install urinals level and plumb according to roughing-in drawings. 
2. Install wall-hung, back-outlet urinals onto waste fitting seals and attached to supports. 
3. Install accessible, wall-mounted urinals at mounting height for the handicapped/elderly, according 

to ICC/ANSI A117.1. 

B. Support Installation: 

1. Install supports, affixed to building substrate, for wall-hung urinals. 
2. Use off-floor carriers with waste fitting and seal for back-outlet urinals. 
3. Use carriers without waste fitting for urinals with tubular waste piping. 
4. Use chair-type carrier supports with rectangular steel uprights for accessible urinals. 

C. Flushometer-Valve Installation: 

1. Install flushometer-valve water-supply fitting on each supply to each urinal. 
2. Attach supply piping to supports or substrate within pipe spaces behind fixtures. 
3. Install lever-handle flushometer valves for accessible urinals with handle mounted on open side of 

compartment. 
4. Install fresh batteries in battery-powered, electronic-sensor mechanisms. 

D. Wall Flange and Escutcheon Installation: 

1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. 
2. Install deep-pattern escutcheons if required to conceal protruding fittings. 
3. Comply with escutcheon requirements specified in Division 22 Section "Escutcheons for 

Plumbing Piping." 

E. Joint Sealing: 

1. Seal joints between urinals and walls and floors using sanitary-type, one-part, mildew-resistant 
silicone sealant. 

2. Match sealant color to urinal color. 
3. Comply with sealant requirements specified in Division 07 Section "Joint Sealants." 

3.3 CONNECTIONS 

A. Connect urinals with water supplies and soil, waste, and vent piping.  Use size fittings required to match 
urinals. 

B. Comply with water piping requirements specified in Division 22 Section "Domestic Water Piping." 

C. Comply with soil and waste piping requirements specified in Division 22 Section "Sanitary Waste and 
Vent Piping." 

D. Where installing piping adjacent to urinals, allow space for service and maintenance. 
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3.4 ADJUSTING 

A. Operate and adjust urinals and controls.  Replace damaged and malfunctioning urinals, fittings, and 
controls. 

B. Adjust water pressure at flushometer valves to produce proper flow. 

C. Install fresh batteries in battery-powered, electronic-sensor mechanisms. 

3.5 CLEANING AND PROTECTION 

A. Clean urinals and fittings with manufacturers' recommended cleaning methods and materials. 

B. Install protective covering for installed urinals and fittings. 

C. Do not allow use of urinals for temporary facilities unless approved in writing by Owner. 

END OF SECTION 224213.16 



UTNG – FILLMORE ARMORY REMODEL 
 

COMMERCIAL LAVATORIES 224216.13 - 1 

SECTION 224216.13 - COMMERCIAL LAVATORIES 

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. Lavatories. 
2. Faucets. 

B. Related Requirements: 

1. Division 22 Section "Residential Plumbing Fixtures" for residential lavatories. 
2. Division 22 Section "Healthcare Plumbing Fixtures" for healthcare lavatories. 
3. Division 22 Section "Security Plumbing Fixtures" for security lavatories. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes for lavatories. 

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 
specialties and accessories. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For lavatories and faucets to include in operation and maintenance 
manuals. 

1. In addition to items specified in Division 01 Section "Operation and Maintenance Data," include 
the following: 

a. Servicing and adjustments of automatic faucets. 

PART 2 - PRODUCTS 

2.1 VITREOUS-CHINA, WALL-MOUNTED LAVATORIES 

A. Lavatory:  Ledge back, vitreous china, wall mounted. 
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1. Manufacturers:  Subject to compliance with requirements, provide products by the following: 

a. American Standard America. 
b. Crane Plumbing, L.L.C. 
c. Kohler Co. 

2. Fixture: 

a. Standard:  ASME A112.19.2/CSA B45.1. 
b. Type:  For wall hanging. 
c. Nominal Size:  Oval, 21 by 18 inches. 
d. Faucet-Hole Punching:  Three holes, 4-inch centers. 
e. Faucet-Hole Location:  Top. 
f. Color:  White. 
g. Mounting Material:  Chair carrier. 

3. Faucet:  Solid-Brass, Automatically Operated Lavatory Faucet. 
4. Support:  ASME A112.6.1M, Type II, concealed-arm lavatory carrier.  Include rectangular, steel 

uprights. 

2.2 SOLID-BRASS, AUTOMATICALLY OPERATED LAVATORY FAUCETS 

A. NSF Standard:  Comply with NSF/ANSI 61, "Drinking Water System Components - Health Effects," for 
faucet materials that will be in contact with potable water. 

B. Lavatory Faucets:  Automatic-type, battery-powered, electronic-sensor-operated, mixing, solid-brass 
valve. 

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

a. American Standard America. 
b. Chicago Faucets. 
c. Kohler Co. 
d. Moen Incorporated. 
e. Sloan Valve Company. 
f. T & S Brass and Bronze Works, Inc. 
g. Zurn Industries, LLC; Commercial Brass and Fixtures. 
h. Symmons. 

2. Standards:  ASME A112.18.1/CSA B125.1 and UL 1951. 
3. 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. 
4. General:  Include hot- and cold-water indicators; coordinate faucet inlets with supplies and fixture 

hole punchings; coordinate outlet with spout and fixture receptor. 
5. Body Type:  Battery mounted inside faucet body. 
6. Body Material:  Commercial, solid brass. 
7. Finish:  Polished chrome plate. 
8. Maximum Flow Rate:  0.5 gpm. 
9. Mounting Type:  Deck, concealed. 
10. Spout:  Rigid type. 
11. Spout Outlet:  Aerator. 
12. Drain:  Grid drain. 
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2.3 SUPPLY FITTINGS 

A. NSF Standard:  Comply with NSF/ANSI 61, "Drinking Water System Components - Health Effects," for 
supply-fitting materials that will be in contact with potable water. 

B. Standard:  ASME A112.18.1/CSA B125.1. 

C. Supply Piping:  Chrome-plated-brass pipe or chrome-plated copper tube matching water-supply piping 
size.  Include chrome-plated-brass or stainless-steel wall flange. 

D. Supply Stops:  Chrome-plated-brass, one-quarter-turn, ball-type or compression valve with inlet 
connection matching supply piping. 

E. Operation:  Loose key. 

F. Risers: 

1. NPS 1/2 . 
2. Chrome-plated, rigid-copper-pipe and brass straight or offset tailpieces or ASME A112.18.6, 

braided-stainless-steel, flexible hose riser. 

2.4 WASTE FITTINGS 

A. Standard:  ASME A112.18.2/CSA B125.2. 

B. Drain:  Grid type with NPS 1-1/4 offset and straight tailpiece. 

C. Trap: 

1. Size:  NPS 1-1/2 by NPS 1-1/4. 
2. Material:  Chrome-plated, one-piece, cast-brass trap with swivel 0.029-inch- thick tubular brass 

wall bend; and chrome-plated, brass or steel wall flange. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual 
locations of piping connections before lavatory installation. 

B. Examine counters and walls for suitable conditions where lavatories will be installed. 

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

3.2 INSTALLATION 

A. Install lavatories level and plumb according to roughing-in drawings. 

B. Install supports, affixed to building substrate, for wall-mounted lavatories. 
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C. Install accessible wall-mounted lavatories at handicapped/elderly mounting height for people with 
disabilities or the elderly, according to ICC/ANSI A117.1. 

D. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.  Use deep-
pattern escutcheons if required to conceal protruding fittings.  Comply with escutcheon requirements 
specified in Division 22 Section "Escutcheons for Plumbing Piping." 

E. Seal joints between lavatories, counters, and walls using sanitary-type, one-part, mildew-resistant silicone 
sealant.  Match sealant color to fixture color.  Comply with sealant requirements specified in Division 07 
Section "Joint Sealants." 

F. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of accessible 
lavatories.  Comply with requirements in Division 22 Section "Plumbing Piping Insulation." 

3.3 CONNECTIONS 

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use 
size fittings required to match fixtures. 

B. Comply with water piping requirements specified in Division 22 Section "Domestic Water Piping." 

C. Comply with soil and waste piping requirements specified in Division 22 Section "Sanitary Waste and 
Vent Piping." 

3.4 ADJUSTING 

A. Operate and adjust lavatories and controls.  Replace damaged and malfunctioning lavatories, fittings, and 
controls. 

B. Adjust water pressure at faucets to produce proper flow. 

C. Install fresh batteries in battery-powered, electronic-sensor mechanisms. 

3.5 CLEANING AND PROTECTION 

A. After completing installation of lavatories, inspect and repair damaged finishes. 

B. Clean lavatories, faucets, and other fittings with manufacturers' recommended cleaning methods and 
materials. 

C. Provide protective covering for installed lavatories and fittings. 

D. Do not allow use of lavatories for temporary facilities unless approved in writing by Owner. 

END OF SECTION 224216.13 
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SECTION 224216.16 - COMMERCIAL SINKS 

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. Sink faucets. 
2. Supply fittings. 
3. Waste fittings. 

B. Related Requirements: 

1. Division 22 Section "Residential Plumbing Fixtures" for residential sinks. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes for sinks. 

2. Include rated capacities, operating characteristics and furnished specialties and accessories. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For sinks to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.1 SINK FAUCETS 

A. NSF Standard:  Comply with NSF/ANSI 61, "Drinking Water System Components - Health Effects," for 
faucet-spout materials that will be in contact with potable water. 

B. Sink Faucets:  Manual type, two-lever-handle mixing valve. 

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

a. American Standard America. 
b. Chicago Faucets. 
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c. Delta Faucet Company. 
d. Elkay Manufacturing Co. 
e. Just Manufacturing. 
f. Kohler Co. 
g. Moen Incorporated. 
h. T & S Brass and Bronze Works, Inc. 
i. Zurn Industries, LLC; Commercial Brass and Fixtures. 

2. Standard:  ASME A112.18.1/CSA B125.1. 
3. General:  Include hot- and cold-water indicators; coordinate faucet inlets with supplies and fixture 

hole punchings; coordinate outlet with spout and sink receptor. 
4. Body Type:  Widespread. 
5. Body Material:  Commercial, solid brass. 
6. Finish:  Chrome plated. 
7. Maximum Flow Rate:  2.2 gpm. 
8. Handle(s):  Wrist blade, 4 inches. 
9. Mounting Type:  Back/wall, exposed. 
10. Spout Type:  Rigid, solid brass with wall brace. 
11. Vacuum Breaker:  Required for hose outlet. 
12. Spout Outlet:  Hose thread according to ASME B1.20.7. 

2.2 SUPPLY FITTINGS 

A. NSF Standard:  Comply with NSF/ANSI 61, "Drinking Water System Components - Health Effects," for 
supply-fitting materials that will be in contact with potable water. 

B. Standard:  ASME A112.18.1/CSA B125.1. 

C. Supply Piping:  Chrome-plated brass pipe or chrome-plated copper tube matching water-supply piping 
size.  Include chrome-plated brass or stainless-steel wall flange. 

D. Supply Stops:  Chrome-plated brass, one-quarter-turn, ball-type or compression valve with inlet 
connection matching supply piping. 

E. Operation:  Wheel handle. 

F. Risers: 

1. NPS 1/2  
2. Chrome-plated, rigid-copper pipe or ASME A112.18.6, braided stainless-steel flexible hose. 

2.3 WASTE FITTINGS 

A. Standard:  ASME A112.18.2/CSA B125.2. 

B. Drain:  Grid type with NPS 1-1/2 offset and straight tailpiece. 

C. Trap: 

1. Size:  NPS 1-1/2 . 
2. Material:  Chrome-plated, one-piece, cast-brass trap with swivel 0.029-inch- thick tubular brass 

wall bend; and chrome-plated brass or steel wall flange. 
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2.4 GROUT 

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

B. Characteristics:  Nonshrink; recommended for interior and exterior applications. 

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

D. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual 
locations of piping connections before sink installation. 

B. Examine walls, floors, and counters for suitable conditions where sinks will be installed. 

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

3.2 INSTALLATION 

A. Install sinks level and plumb according to roughing-in drawings. 

B. Install supports, affixed to building substrate, for wall-hung sinks. 

C. Install water-supply piping with stop on each supply to each sink faucet. 

1. Exception:  Use ball, gate, or globe valves if supply stops are not specified with sink.  Comply 
with valve requirements specified in Division 22 Section "General-Duty Valves for Plumbing 
Piping." 

2. Install stops in locations where they can be easily reached for operation. 

D. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.  Use deep-
pattern escutcheons if required to conceal protruding fittings.  Comply with escutcheon requirements 
specified in Division 22 Section "Escutcheons for Plumbing Piping." 

E. Seal joints between sinks and counters, floors, and walls using sanitary-type, one-part, mildew-resistant 
silicone sealant.  Match sealant color to fixture color.  Comply with sealant requirements specified in 
Division 07 Section "Joint Sealants." 

3.3 CONNECTIONS 

A. Connect sinks with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size 
fittings required to match fixtures. 

B. Comply with water piping requirements specified in Division 22 Section "Domestic Water Piping." 
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C. Comply with soil and waste piping requirements specified in Division 22 Section "Sanitary Waste and 
Vent Piping." 

3.4 ADJUSTING 

A. Operate and adjust sinks and controls.  Replace damaged and malfunctioning sinks, fittings, and controls. 

B. Adjust water pressure at faucets to produce proper flow. 

3.5 CLEANING AND PROTECTION 

A. After completing installation of sinks, inspect and repair damaged finishes. 

B. Clean sinks, faucets, and other fittings with manufacturers' recommended cleaning methods and 
materials. 

C. Provide protective covering for installed sinks and fittings. 

D. Do not allow use of sinks for temporary facilities unless approved in writing by Owner. 

END OF SECTION 224216.16 
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SECTION 224223 - COMMERCIAL SHOWERS, RECEPTORS, AND BASINS 

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. Shower faucets. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

 
1. Include rated capacities, operating characteristics, and furnished specialties and accessories. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For shower faucets to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.1 SHOWER FAUCETS 

A. NSF Standard:  Comply with NSF 61, "Drinking Water System Components - Health Effects," for 
shower materials that will be in contact with potable water. 

B. Shower Faucets:  ADA Compliant and Non-ADA Compliant 

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

a. American Standard America. 
b. Chicago Faucets. 
c. Kohler Co. 
d. Moen Incorporated. 
e. Zurn Industries, LLC; AquaSpec Commercial Faucet Products. 
f. Symmons. 

2. Description:  Single-handle, pressure-balance mixing valve with hot- and cold-water indicators; 
check stops; and shower head. 
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3. Faucet: 

a. Standards:  ASME A112.18.1/CSA B125.1 and ASSE 1016. 
b. Body Material:  Solid brass. 
c. Finish:  Polished chrome plate. 
d. Maximum Flow Rate:  2.5 gpm unless otherwise indicated. 
e. Mounting:  Concealed. 
f. Operation:  Single-handle, twist or rotate control. 
g. Antiscald Device:  Integral with mixing valve. 
h. Check Stops:  Check-valve type, integral with or attached to body; on hot- and cold-water 

supply connections. 
i. Diverter Valve:  Provide for ADA compliant showers.  See Plumbing Schedule on 

Drawings. 

4. Supply Connections:  NPS 1/2 . 
5. Shower Head: 

a. Standard:  ASME A112.18.1/CSA B125.1. 
b. Type:  Ball joint and head integral with mounting flange. 
c. Shower Head Material:  Metallic with chrome-plated finish. 
d. Spray Pattern:  Fixed. 
e. Integral Volume Control:  Not required. 
f. ADA Compliant:  30” slider arm with 5’ flexible hose and shower head.  See Plumbing 

Schedule on Drawing. 
g. Shower-Arm, Flow-Control Fitting:  2.0 gpm . 
h. Temperature Indicator:  Not required. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water-supply and sanitary drainage and vent piping systems to verify actual 
locations of piping connections before shower installation. 

B. Examine walls and floors for suitable conditions where showers will be installed. 

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

3.2 INSTALLATION 

A. Assemble shower components according to manufacturers' written instructions. 

B. Install showers level and plumb according to roughing-in drawings. 

C. Install water-supply piping with stop on each supply to each shower faucet. 

1. Exception:  Use ball, gate, or globe valves if supply stops are not specified with shower.  Comply 
with valve requirements specified in Division 22 Section "General-Duty Valves for Plumbing 
Piping." 

2. Install stops in locations where they can be easily reached for operation. 

D. Install shower flow-control fittings with specified maximum flow rates in shower arms. 
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E. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.  Use deep-
pattern escutcheons if required to conceal protruding fittings.  Comply with escutcheons requirements 
specified in Division 22 Section "Escutcheons for Plumbing Piping." 

F. Seal joints between showers and floors and walls using sanitary-type, one-part, mildew-resistant silicone 
sealant.  Match sealant color to fixture color.  Comply with sealant requirements specified in Division 07 
Section "Joint Sealants." 

3.3 CONNECTIONS 

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use 
size fittings required to match fixtures. 

B. Comply with water piping requirements specified in Division 22 Section "Domestic Water Piping." 

C. Comply with traps and soil and waste piping requirements specified in Division 22 Section "Sanitary 
Waste and Vent Piping." 

3.4 ADJUSTING 

A. Operate and adjust showers and controls.  Replace damaged and malfunctioning showers, fittings, and 
controls. 

B. Adjust water pressure at faucets to produce proper flow. 

3.5 CLEANING AND PROTECTION 

A. Provide protective covering for installed fixtures and fittings. 

END OF SECTION 224223 
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SECTION 224716 - PRESSURE WATER COOLERS 

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 pressure water coolers and related components. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of pressure water cooler. 

1. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes. 

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 
specialties and accessories. 

B. Shop Drawings:  Include diagrams for power, signal, and control wiring. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For pressure water coolers to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.1 PRESSURE WATER COOLERS 

A. Pressure Water Coolers Flush to wall. 

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

a. Elkay Manufacturing Co. 
b. Halsey Taylor. 
c. Haws Corporation. 
d. Larco Inc. 
e. Tri Palm International, LLC; Oasis Brand. 
f. Tri Palm International, LLC; Sunroc Brand. 

2. Standards: 

a. Comply with NSF 61. 
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b. Comply with ASHRAE 34, "Designation and Safety Classification of Refrigerants," for 
water coolers.  Provide HFC 134a (tetrafluoroethane) refrigerant unless otherwise 
indicated. 

3. Cabinet:  Vinyl-covered steel with stainless-steel top. 
4. Bubbler:  One, with adjustable stream regulator, located on deck. 
5. Control:  Push button. 
6. Drain:  Grid with NPS 1-1/4 tailpiece. 
7. Supply:  NPS 3/8 with shutoff valve. 
8. Waste Fitting:  ASME A112.18.2/CSA B125.2, NPS 1-1/4 brass P-trap. 
9. Filter:  One or more water filters complying with NSF 42 and NSF 53 for cyst and lead reduction 

to below EPA standards, with capacity sized for unit peak flow rate. 
10. Cooling System:  Electric, with hermetically sealed compressor, cooling coil, air-cooled 

condensing unit, corrosion-resistant tubing, refrigerant, corrosion-resistant-metal storage tank, and 
adjustable thermostat. 

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. 

11. Capacities and Characteristics: 

a. Cooled Water:  8 gph. 
b. Ambient-Air Temperature:  90 deg F . 
c. Inlet-Water Temperature:  80 deg F . 
d. Cooled-Water Temperature:  50 deg F . 
e. Electrical Characteristics: 

1) Motor Horsepower:  460 watts. 
2) Volts:  120-V ac. 
3) Phase:  Single. 
4) Hertz:  60. 
5) Full-Load Amperes:  4.6. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for water-supply and sanitary drainage and vent piping systems to verify actual 
locations of piping connections before fixture installation. 

B. Examine walls and floors for suitable conditions where fixtures will be installed. 

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

3.2 INSTALLATION 

A. Install fixtures level and plumb according to roughing-in drawings.  For fixtures indicated for children, 
install at height required by authorities having jurisdiction. 

B. Install off-the-floor carrier supports, affixed to building substrate, for wall-mounted fixtures. 
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C. Install mounting frames, affixed to building construction, and attach recessed, pressure water coolers to 
mounting frames. 

D. Install water-supply piping with shutoff valve on supply to each fixture to be connected to domestic-water 
distribution piping.  Use ball, gate, or globe valve.  Install valves in locations where they can be easily 
reached for operation.  Valves are specified in Division 22 Section "General-Duty Valves for Plumbing 
Piping." 

E. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage system. 

F. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.  Use deep-
pattern escutcheons where required to conceal protruding fittings.  Comply with escutcheon requirements 
specified in Division 22 Section "Escutcheons for Plumbing Piping." 

G. Seal joints between fixtures and walls using sanitary-type, one-part, mildew-resistant, silicone sealant.  
Match sealant color to fixture color.  Comply with sealant requirements specified in Division 07 Section 
"Joint Sealants." 

3.3 CONNECTIONS 

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use 
size fittings required to match fixtures. 

B. Comply with water piping requirements specified in Division 22 Section "Domestic Water Piping." 

C. Install ball, gate, or globe shutoff valve on water supply to each fixture. Install valve upstream from filter 
for water cooler. Comply with valve requirements specified in Division 22 Section "General-Duty Valves 
for Plumbing Piping." 

D. Comply with soil and waste piping requirements specified in Division 22 Section "Sanitary Waste and 
Vent Piping." 

3.4 ADJUSTING 

A. Adjust fixture flow regulators for proper flow and stream height. 

B. Adjust pressure water-cooler temperature settings. 

3.5 CLEANING 

A. After installing fixture, inspect unit.  Remove paint splatters and other spots, dirt, and debris.  Repair 
damaged finish to match original finish. 

B. Clean fixtures, on completion of installation, according to manufacturer's written instructions. 

C. Provide protective covering for installed fixtures. 

D. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner. 

END OF SECTION 224716 
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SECTION 230000 - GENERAL FOR HVAC 
 
 
PART 1 - GENERAL 
 
1.1  GENERAL 
 
      A. General Conditions and Division 01 apply to this Division. 
 
1.2  SCOPE 
 
    A.  Includes - 
 
           1. Furnish all labor, materials, and equipment necessary for completion of the mechanical and plumbing 

work as indicated in the project documents. 
2. Furnish and install all motors specified in this Division and be responsible for the proper 

operation of electrical powered equipment furnished by this Division. 
3. Furnish exact location of electrical connections and information on motor controls to 

Division 26.  
4. Placing the air conditioning, heating, ventilating, and exhaust systems into full operation and 

continuing their operation during each working day of testing and balancing. 
5. Making changes in pulleys, belts, and dampers, or adding dampers, as required  for the 

correct balance as recommended by Balancing Contractor at no additional cost to Owner. 
6. Air and water balance, final adjustment and test run. 
7. The satisfactory performance of the completed systems is a requirement of this specification.  

 
B. Related Work Specified Elsewhere - 

 
1. Conduit (unless specified otherwise), line voltage wiring, outlets, and disconnect switches 

specified in Division 26. 
2. Magnetic starters and thermal protective devices (heaters) not a factory mounted integral part 

of packaged equipment are specified in Division 26.  
 
1.3  SITE INSPECTION 
 

A. The Contractor shall examine the site and understand the conditions which may affect the performance 
of work of this Division before submitting proposals for this work. 

 
B. Contractor shall familiarize himself with all locations where existing utilities and tunnel will be 

effected. 
 
      C. No subsequent allowance for time or money will be considered for any consequence related to failure 

to examine existing site conditions. 
 
1.4  DRAWINGS 
 

A. Mechanical/Plumbing drawings show general arrangement of piping, ductwork, equipment, etc; 
however, locations are to be regarded as shown diagrammatically only.  Follow as closely as actual 
building construction and work of other trades will permit.  

 
B. Consider architectural and structural drawings part of this work insofar as these drawings furnish 

information relating to design and construction of building.  These drawings take precedence over 
mechanical drawings.  

 
C. Because of the small scale of mechanical drawings, it is not possible to indicate all offsets, fittings, and 

accessories which may be required.  Investigate structural and finished conditions affecting this work 
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and arrange work accordingly, providing such fittings, valves, and accessories required to meet 
conditions. 

 

D. Before any equipment is purchased or fabricated and before running and/or 
fabricating any lines of piping or ductwork, the Mechanical Contractor and 
his Subcontractors shall assure themselves that they can be run as 
contemplated.  Because of the small scale of the drawings, it is not possible to 
indicate all offsets, fitting, and accessories that may be required.  The 
Mechanical Contractor and his Subcontractors shall carefully investigate all 
mechanical, electrical and structural drawings, along with the finish 
conditions affecting all of their work, furnishing any required fittings, valves, 
duct transitions, offsets and accessories as may be required to meet such 
conditions, at no additional cost. 

 
E. If changes in location of piping, equipment, ducts, etc. are required due to lack of coordination of work 

under this division, such changes shall be made without charge. Contractor shall review drawings with 
local and state agencies having jurisdiction and any changes required by them shall be brought to the 
attention of the architect prior to bidding or commencement of work.  

 
1.5  SHOP DRAWINGS 
 

A.  Submit shop drawings in accordance with Division General Conditions.  
 

B. Shop drawings of various contractors shall be coordinated to eliminate interferences and to provide 
sufficient space for installation of equipment, piping, ductwork, insulation, valves, controls, etc.  
Prefabrication will not exempt contractor from fitting work to on-site job conditions. 

 
C. The contract drawings shall not be scaled for rough-in measurements, nor be used as shop drawings.  

Where drawings are required for these purposes, the Contractor shall obtain  data from the 
architectural drawings and take the necessary field measurements.  Drawings required by the General 
Conditions shall include such information as needed to satisfy the Architect on the methods of 
construction.  

 
1.6  CODE REQUIREMENTS, FEES, AND PERMITS 
 

A. The work shall be installed in accordance with the following applicable codes, ordinances and 
standards unless otherwise specified.  The codes and standards shall include but not be limited to and 
be of the latest and current editions.  

 
1. American Gas Association (AGA) 

           2. American Society of Heating, Refrigeration and Air  Conditioning Engineers (ASHRAE) 
           3. American Society of Mechanical Engineers (ASME) 
           4. American Society of Testing Materials (ASTM) 
           5. American Standards Association (ASA) 
           6. American Water Works Association (AWWA) 
           7. American Welding Society (AWS) 
           8. Associated Air Balance Council (AABC) 
           9. Heat Exchange Institute (HEI) 

          10. Hydraulic Institute (HI) 
           11. National Electrical Code 
           12. National Fire Protection Association (NFPA) 
           13. International Plumbing Code (IPC) 
           14. Sheet Metal and Air Conditioning contractors National Association (SMACNA) 
           15. Underwriters Laboratories (UL) 
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          16. International Building Code (IBC) 
           17. International Mechanical Code (IMC) 

18. Utah State Safety Orders (OSHA/UOSH) 
           19. Utah Fire Rating Bureau 
           20. Utah Boiler and Pressure Vessel Law 
           21. Utah Air Conservation Regulations/Waste Disposal regulations. 
           22. ASHRAE Ventilation STD.62-1981-R. 
           23. Model Energy Code, and ASHRAE 90.1 - 1989.  
 

B. Should drawings conflict with any code, the code shall govern.  If drawings and specifications 
establish a quality exceeding the code, the drawings and specifications shall govern.  If conflicts do 
exist among the drawings, specifications and codes, the same shall be brought to the attention of the 
Architect in writing prior to bidding, otherwise Contractor shall comply with applicable codes.  

 
C. The latest edition of all codes adopted by The State of Utah shall be used. 

 
D. Mechanical Contractor shall give all notices, obtain all necessary permits, file necessary plans, prepare 

documents and obtain approvals, and pay all fees required for completion of the mechanical and 
plumbing work outlined in this Division of the specifications and shown on the Mechanical and 
Plumbing Drawings.  

 
1.7 OPERATION AND MAINTENANCE MANUAL FOR MECHANICAL SYSTEMS 
  

A.  An intuitive CD-ROM instructional manual shall be provided to give the owners representative the 
information they need to care, adust, maintain and operate all of the equipment of the heating, air 
conditioning, ventilating, plumbing and automatic temperatrue control systems. 

 
B.  An orientation date shall be set up at the time of final inspection to instruct the owner’s representative on 

the use of the operation and maintenance CD-ROM.  A written report specifying times, dates, and names of 
personnel instructed shall be forwarded to the owner’s representative. 

 
C.  Four (4) copies of warranties shall be provided for all the equipment.  Each set of warranties shall be bound 

in a folder. 
 

D.  All CD-ROM’s shall be authored with a professional authoring program.  The authoring shall include: 
 

1.  Linked information such that the user can key work search for information. 
2.  Hyper-text linked to key words. 
3.  Clickable pictures or icons of the equipment to locate specific information needed. 
4.  Use of multimedia formating (text, pictures, graphics and sound etc.) will be used to make the 

information more accessible. 
5.  All documentation shall be converted to an unchangable Portable Dcoument Format (.PDF). 
6.  All .PDF files shall be printable. 

 
E.  At the beginning or start-up of the MECHANICAL section of the CD-ROM there shall be an index of eight 

(8) major groups.  The groups shall include: 
 

1.  Names of architects, engineers and cotractors. 
2.  Plumbing index. 
3.  HVAC index. 
4.  List of mechanical items. 
5.  Automatic temperature controls. 
6.  Test and balance report. 
7.  A valve tag schedule. 
8.  Description of the system. 
9.  All design drawings. 
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10.  All Specifications 
11.  All Warranties 
12.  All plumbing and mechanical items requiring maintenance. 

 
F.  Provide operating instructions to include: 

 
1.  General description of and mechanical system. 
2.  A step by step procedure to follow in putting each piece of mechanical equipment into operation. 
3.  Provide schematic control diagrams for each separate fan system, heating system, control panel, 

etc. each diagram shall show locations of all control and opertional components and devices. 
 

G.  Maintenance instructions shall include: 
 

1.  Instructions shall be compiled and identiufied to correspond to equipment identification as noted 
on drawings. 

2.  List of mechanical equipment used indicating name, model, serial number, and name plate date of 
each item together with number and name associated with each system item. 

3.  Manufacturer’s maintenance instructions for each piece of mechanical equipment installed in 
project.  Instructions shall include name of vendor, insulation instructions,  part numbers & lists, 
opeation instructions of equipment, and maintenance & lubrication instructions. 

4.  Special Maintenance Instructions shall be summarized as: 
a.  Preventative Maintenance Procedures. 
b.  Seasonal start-up and shut-down maintenance. 
c.  Periodical inspection requirements. 
d.  Water treatment procedures. 
 

H.  The minimum computer requirements to run the CD-ROM will be the following: 
 

1.  Pentium Processor 100 Mhz. 
2.  16 Meg Ram. 
3.  4x CD-ROM. 
4.  Sound Card. 
5.  64 bit 2 Meg video card. 
6.  Windows XP. 
7.  Mouse. 
8.  SVGA mointor. 
9.  Monitor set to 800x600 resolution. 

 
  Four (5) copies of the CD will be provided.  One (1) copy to the Architech (1) copy to the 

 Mechanical Engineer and (3) copies to the owner’s representative 
 

I.  Submit information of the company preparing the Operations and Maintenance Manuals on CD 30 days 
after Notice to Proceed has been issued.  Submittal needs to indicate the company can perpare the CD as 
described above.  Submit sample Operations and Maitenance Manual on CD for indications of company’s 
ability to perform the work. 

 
 
   J. Hard Maintenance Manual 
 

1. Provide one hard copy to the Owner of the maintenance manual with the information described 
in the maintenance manual on CD above.  

 
 
1.8  OPERATION AND MAINTENANCE INSTRUCTIONS 
 

A. Contractor shall instruct building maintenance personnel in the operation and maintenance of the 
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installed mechanical systems utilizing the Operation and Maintenance Manual when so doing. 
 
      B. Minimum instruction periods shall be as follows -  
 
            1. Mechanical - Four hours. 

          2. Temperature Control - Two hours. 
            3. Plumbing - Two hours. 
 
      C. Instruction periods shall occur before final inspection when systems are properly working and before 

final payment is made.   
 
      D. None of these instructional periods shall overlap each other. 
 
      E. An additional two hours of instruction will be provided by each contractor after 60 days of system 

operation by owner to insure proper system operation and answer questions.   
 
1.9  RECORD DRAWINGS 
 

A. Mechanical Contractor shall keep an up-to-date set of mechanical and plumbing drawings in his 
custody showing all changes in red, clearly defined and neatly drafted by him.  At the end of 
construction, he shall turn these drawings over to the General Contractor who will combine with other 
record drawings for submission to the Architect.   Record drawings must be completed and submitted 
prior to final inspection. 

 
 
1.10 REPORTS 
 

A. Following are items to be submitted to the Owner and Architect for review prior to request for 
substantial completion walkthrough. 

 
1. Plumbing Disinfectant Reports. 
2. Air Balance Reports. 
 

END OF SECTION 230000 
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SECTION 230050 - BASIC MATERIALS & METHODS FOR HVAC 
 
PART 1 - GENERAL 
 
1.1  GENERAL 
 

A.  Division 230000 General applies to this Section.  
 
1.2  COORDINATION OF WORK 
 

A.  It is understood that while Drawings are to be followed as closely as circumstances permit, 
this Division will be held responsible for the installation of systems according to the true intent 
and meaning of the Contract Documents.  Anything not clear or in conflict will be explained by 
making application to the Architect in writing.  Should conditions arise where certain changes 
would be advisable, secure Owner's and Architect's approval for these changes before 
proceeding with work. 

 
      B.  Coordinate work of various trades in installing interrelated work.  Before installation of 

mechanical items, make proper provision to avoid interference’s in a manner approved by 
Architect.  Changes required in work specified in Division 23 caused by neglect to secure 
approval shall be made at no cost to Owner. 

 
      C.  Arrange piping, ductwork, and equipment to permit ready access to valves, unions, traps, 

starters, motors, control components, and to clear openings of doors and access panels.  
Mechanical Contractor shall provide all necessary access doors and/or panels to provide 
complete access to all mechanical equipment valves or accessories.  Coordinate openings in 
walls and hard ceilings with general contractor to provide access doors and provide access 
doors where this coordination or other provisions have not been made.  Doors for valves, 
piping, dampers, etc. shall be minimum 12" x 12" and doors for mechanical equipment shall 
be minimum 24" x 24".  

 
      D.  Furnish and install inserts and supports required by Division 23 unless otherwise noted.  

Furnish sleeves, inserts, supports, and equipment that are an integral part of other Divisions 
involved in sufficient time to be built into the construction as the Work proceeds.  Locate 
these items and see that they are properly installed.  Expense resulting from improper 
location or installation of items above shall be borne by Division 23. 

 
      E.  Be responsible for required digging, cutting, and patching incident to work of this Division and 

make required repairs afterwards to satisfaction of Owner and Architect. Cut carefully to 
minimize necessity for repairs to existing work.  Do not cut beams, columns, or trusses. 

 
            1.  Patch and repair walls, floors, ceilings, and roofs with materials of same quality and 

appearance as adjacent surfaces unless otherwise shown.  Surface finishes shall 
exactly match existing finishes of same materials.  

  2.  This Division shall bear expense of cutting, patching, repairing, and replacing of work 
of other Divisions because of its fault, error, tardiness, or because of damage done 
by it. 

            3.  Provide the necessary cutting, patching, repairing, and replacing pavements, 
sidewalks, roads, and curbs to permit installation of work of this Division.  

 
F.  Adjust locations of piping, ductwork, equipment, fixtures, etc, to accommodate work from 

interference’s anticipated and encountered.  Determine exact route and location of each pipe 
and cut prior to fabrication. 

 
          1.  Make offsets, transitions, and changes in direction of piping, ductwork, and electrical 

raceways as required to maintain proper head room and pitch of sloping lines 
whether or not indicated on Drawings.  Furnish and install traps, air vents, sanitary 



UTNG – FILLMORE ARMORY REMODEL 
 
 

 

BASIC MATERIALS AND METHODS FOR HVAC                230050 - 2 
                                               

vents, pull boxes, etc, as required to effect these offsets, transitions, and changes in 
direction. 

 
G.  Slots and openings through floors, walls, ceiling, and roofs shall be provided by other 

Divisions, but this Division shall see that they are properly located and do any cutting and 
patching caused by its neglect to do so.  

 
      H.  This Contractor shall schedule his work, store his equipment and materials, and work in 

harmony with other Contractors so as to not delay or jeopardize the construction. 
 
      I.  This Division shall coordinate with electrical contractor to insure that all required components 

of control work are included and fully understood.  Any discrepancies shall be called to the 
attention of the Architect before completion of bids.  No additional cost shall accrue to the 
Owner as a result of lack of such coordination.  

 
1.3  EQUIPMENT & MATERIALS 
 

A.  Requests for substitution shall be received in writing a minimum of seven days prior to 
bidding.  Prior acceptance shall be by Manufacturer's name only.  Items not listed in this 
specification or subsequent addendum’s shall not be considered.  No oral approvals will be 
acceptable.  Manufacturers listed in this specification are acceptable only for items listed.  All 
other items manufacturer wishes to bid must be prior approved.  This includes plumbing 
items.  All equipment shall be subject to final review in accordance with "Project Submittals". 

 
B.  Product Approvals - 

 
            1.  If approval is received to use other than specified items, responsibility for specified 

capacities and insuring that items to be furnished will fit space available lies with this 
Division.  

            2.  In the event other than specified equipment is used and will not fit job site conditions, 
this Division assumes responsibility for replacement with items named in 
Specification.  

 
      C.  Use domestic made pipe, pipe fittings, and motors on Project.  
 
      D.  Motor and equipment name plates as well as applicable UL labels shall be in place when 

Project is turned over to Owner. 
 
      E.  Insure that items to be furnished fit spaces available.  Make necessary field measurements to 

ascertain space requirements including those for connections and furnish and install 
equipment of size and shape so final installation shall suit true intent and meaning of Contract 
Documents.  Do not scale off drawings. 

 
      F.  All materials shall be of the best commercial quality obtainable, consistent with specified 

materials and for the purpose or function intended.  Materials shall be new unless specifically 
excepted.  

 
      G.  Equipment catalog or model numbers shown define the basic equipment types and quality 

standard only.  Catalog numbers shall not be considered as all inclusive and shall be verified 
to include all devices, controls, operators, and appurtenances necessary for the satisfactory 
and complete operation of the equipment.   

 
      H.  Follow manufacturer's directions in delivery, storage, protection, and installation of equipment 

and materials.  
 
            1.  Promptly notify Architect in writing of conflicts between requirements of Contract 

Documents and Manufacturer's directions and obtain Architect's written instructions 
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before proceeding with work.  Contractor shall bear all expenses arising from 
correcting deficiencies of work that does not comply with Manufacturer's directions or 
such written instructions from Architect. 

 
I.  Deliver equipment and material to site and tightly cover and protect against dirt, water, and 

chemical or mechanical injury but have readily accessible for inspection.  Store items subject 
to moisture damage (such as controls) in a dry, heated space.  

 
1.4  PROJECT SUBMITTALS 
 

A. Furnish complete catalog data for manufactured items of equipment to be used in the Work 
to Architect for review within 30 days after award of Contract. 

 
     B. Submittal shall include, but not be limited to the following: 
 
            1. equipment scheduled 
            2. valves 
            3. insulation and duct liner 
            4.  registers, grilles, and diffusers 
            5.  automatic temperature controls 
            6.  certificates of guarantee 
            7.  plumbing fixtures, trim and specialties  
  8. any item for which more than one manufacturer is mentioned 
 

C. Submit a minimum of five copies of data in binders and index in same order and name as 
they appear in Specification. 

 
           1. State sizes, capacities, brand names, motor HP, electrical requirements, 

 accessories, materials, gauges, dimensions, and other pertinent information. 
            2. List on catalog covers page numbers of submitted items. 
            3. Underline applicable data. 
 

D. If material or equipment is not as specified or submittal is not complete, it will be rejected by 
Architect. 

 
E. Catalog data or shop drawings for equipment which are noted as being reviewed by Architect 

or his Engineer shall not supercede Contract Documents.  
 

F. Review comments of Architect/Engineer shall not relieve this Division from responsibility for 
deviations from Contract Documents unless Architect's/Engineer’s attention has been called 
to such deviations in writing at time of submission, nor shall they relieve this Division from 
responsibility for errors in items submitted. 

 
G. Check work described by catalog data with Contract Documents for deviations and errors. 

 
H. All items other than first named specified equipment shall show and state all exceptions and 

deviations taken and shall include design calculations. 
 

I. The Contractor shall review the submittals prior to submission to the Architect/Engineer to 
make sure that the submittals are complete in all details.  No submittal will be reviewed which 
does not bear the contractor's notation that such checking has been made. 

 
J. No partial submittals will be considered unless approved by the Engineer. 

 
      K. Manufacturers' names shall be mentioned as acceptable prior to bidding.  See paragraph 3a 

above.  
 



UTNG – FILLMORE ARMORY REMODEL 
 
 

 

BASIC MATERIALS AND METHODS FOR HVAC                230050 - 4 
                                               

      L. Mechanical Contractor shall verify equipment dimensions to fit the spaces provided with 
sufficient clearance for servicing the equipment.  

 
      M. Mechanical Contractor shall review equipment submittals for compliance with schedules, 

specifications, and drawing plans and details. Equipment submittal shall show the proper 
arrangements to suit installation and maintenance such as motor location, access doors, filter 
removal, piping connections, etc.  

 
N. Equipment submittal sheets shall be clearly marked indicating equipment symbol and exact 

selection of proposed equipment.  Submittals shall clearly indicate name of manufacturer of 
each item. 

 
      O. For unacceptable items, the right shall be reserved to require the first named specified items. 
 
1.5 CLEANING & FINISHING 
 
      A. Contractor shall, at all times, keep the premises free from waste material and rubbish.  Upon 

completion of this Section of the work, Mechanical Contractor shall remove all surplus 
materials and rubbish; clean all spots resulting from the mechanical work from hardware, 
floors, glass, walls, etc.; do all required patching up and repair all work of other trades 
damaged by Mechanical Contractor under this Section of the work, and leave the premises in 
a clean orderly condition.  Clean heating and cooling coils, internally and externally, and 
replace all air filters prior to final mechanical inspection.  Remove rust, plaster, dirt, grease 
and oil before painting, insulating, or exposing to view the equipment, piping, ductwork, etc. in 
completed structure.  Refinish any damaged surfaces and leave in proper working order at 
final completion. 

 
1.6 EQUIPMENT SERVICING 
 
      A. Prior to starting mechanical equipment, all motors, bearings and moving parts shall be 

properly oiled, greased and lubricated as required.  Full and adequate maintenance service 
shall be given and upon completion all equipment shall be cleaned and checked and placed 
in perfect condition for the Owner. 

 
      B. Provide lubrication for the following: 
   
            1.  Exhaust fans 
            2.  Damper motors 
  3. Chiller 
  4. Air handler 
  5. Boiler 
  6. VAV boxes 
  7. Furnaces 
  8. Any additional equipment requiring lubrication that is not mentioned here. 
 

C. Amount and type of lubricant shall be per manufacturer's specification.  
 
1.7 SUPERVISION 
 
      A. The Contractor shall supervise and direct the work with his best skill and attention.  He will be 

solely responsible for the means, methods, techniques, sequences and procedures of 
construction.  The Contractor will be responsible to see that the finished work complies 
accurately with the Contract Documents. 

 
1.8 SAFETY REGULATIONS 
 
      A. Contractor shall provide equipment, supervision, construction, procedures, and everything 
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necessary to assure safety of life or property.  
 
      B. Refer also to General Condition and Special Conditions for protection clauses. 
 
 
 
1.9 LEAK DAMAGE 
 
      A. Mechanical Contractor shall be responsible for damages to the work of other Contractors or 

to the building, or to its contents, people, etc., caused by leaks in any of the equipment or 
piping installed by him through equipment or material failures, leaking joints or disconnected 
pipes, fittings, or by overflows and shall make at his own expense all repairs to fixtures, 
building interior, contents, paint, rugs, furniture, ceiling tile, and equipment so damaged. 

 
 
1.10 TOOLS AND STORAGE OF EQUIPMENT 
 
     A. The Mechanical Contractor shall furnish all necessary tools, staging and whatever may be 

necessary for the installation of this work and shall at all times protect this work and others, 
and the materials to be used therein from damage by the weather, accident and other 
causes, and shall repair and make good any damage thus occurring. 

 
1.11 WORKMANSHIP 
 
      A. Workmanship shall be the best quality of its kind for respective industries, trades, crafts and 

practices and shall be acceptable in every respect to the Owner and Architect.  Nothing 
contained herein shall relieve the Mechanical Contractor from performing good work, perfect 
in all details of construction. 

 
1.12 TEMPORARY FACILITIES 
 
      A. Furnishing of temporary water, space heating, sanitary facilities, drainage lines, light and 

power will be as specified in Division 01 General Conditions.  Mechanical Contractor shall 
arrange with the General Contractor to bring facilities to required location of premises.  All 
expenses involved shall be paid by the Contractor as described in General and Special 
Conditions. 

 
1.13 PAINTING BY MECHANICAL CONTRACTOR 
 

A. See section 09900 for painting requirements.  See also section 230553 for color code 
requirements. 

B. Painting shall be by persons experienced in painting.  Mechanical Contractor shall use the 
project painting Contractor as his Subcontractor for painting under this section.  

 
      C. All exposed, insulated, and bare piping, equipment, metal stands and supports shall be 

painted as follows: 
 
            1. The prime coat on heating units, grilles, and diffusers shall be factory applied.  The 

finish coats shall be applied under this Section of these specifications.   
            2. All equipment which is to be furnished in finished painted condition by Mechanical 

Contractor shall be left without mark, scratch or impairment to finish upon completion 
and acceptance of job.  Any necessary refinishing to match original shall be done by 
Mechanical Contractor.  Do not paint over name plates, serial numbers or other 
identifying   marks. 

  3. All piping run exposed in equipment rooms, shall be painted as required in Section 
230553.  Paint colors shall conform to color code requirements as specified in 
230553 "Identification HVAC Piping and Equipment". 
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1.14 EQUIPMENT BASES 
 
      A. Provide reinforced concrete bases under furnace units, and air compressor.  Coordinate work 

with Division 03. 
      B. Bases shall be 4" high, above the finish grade.  The base shall extend beyond the equipment 

4" in all directions, where possible.  Inserts and vibration isolation systems shall be provided 
and installed by the Mechanical Contractor at the time the concrete is poured to 
accommodate and anchor the equipment used.  Coordinate with vibration isolation 
manufacturer's requirements and Section 230548. 

 
1.15 BELT GUARDS 
 

A. Shall be provided, properly enclosing each belt drive system.  Guards shall be easily 
removable, constructed of expanded metal with suitable frames corresponding with SMACNA 
standard and with tachometer openings.  Coordinate with equipment suppliers to avoid 
duplication of belt guards supplied with equipment.  

 
           B. Guards shall comply with OSHA Regulations. 
                                 
1.16 ELECTRICAL WORK 
 
      A. Power wiring to all electrically driven apparatus shall be done under the electrical contract.  

See Electrical Specifications. 
 
      B. Unless specifically noted otherwise on mechanical documents, Electrical Contractor shall 

furnish and install all magnetic starters including properly sized heaters, and disconnect 
switches as indicated on drawings or required by code.   

 
      C. The Mechanical Contractor shall verify the proper operation of equipment furnished by him.  

Costs for repair, replacing, re-wiring and re-testing shall be borne by the Mechanical 
Contractor without additional costs to the Owner. 

 
       D. Motors shall be as specified in Section 230513. 
 
       E. Submit all data on electrical control equipment not included by the automatic temperature 

control diagrams.  Information shall include the manufacturer's name, circuit drawings, 
ratings, voltage, and other operating characteristics and locations.  Wiring diagrams and 
control equipment shown on the drawings are for the first named specified equipment.  Any 
changes or additions required to accommodate the furnished equipment shall be the 
responsibility of the Mechanical Contractor. 

 
1.17 CONTRACTOR'S USE OF BUILDING EQUIPMENT 
 
      A. The Contractor may use equipment such as electric motors, fans, filters, etc. when 

permanently installed as part of the project and with the written permission of the Owner.  As 
each piece of equipment is used, maintenance procedures approved by the manufacturer 
shall be followed, a careful record shall be kept of the time used, maintenance procedure 
followed and of any difficulty experienced with equipment.  The Contractor's records on the 
equipment shall be submitted to the Owner upon acceptance of project.  All fan belts and 
filter media shall be new at the beginning of the Mechanical System Operating Test Run and 
System Balancing.  Wearing surfaces (such as bearings) shall be carefully inspected just 
prior to acceptance.  Any excessive wear noted shall require replacement. 

 
1.18 INSPECTION NOTICE 
 
      A. The following is a basic list of guideline items so that the Architect, local plumbing inspector 
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and Owner can be at job site for these inspections as the building progresses.  Mechanical 
Contractor shall inform these people one week in advance of test time.  

 
            1. Water tests on all sewer, waste, and rainwater piping prior to piping being concealed. 
            2. Pressure tests on all water service piping and gas piping.  
            3. All duct work prior to installation of finished ceilings, including ductwork pressure 

testing.  Underground ductwork prior to covering with concrete. 
            4. The initial start-up of mechanical equipment, etc. 
            5. Any changes or problems occurring at job site. 
            6. Inspect all vent flashings on roof prior to roofing. 
            7. Periodic inspection at their discretion will be made to insure compliance to Contract 

Documents and codes.  Contractor shall provide ladders, access and other 
assistance as requested during inspections. 

  8. Final inspection before giving approval for final payment. 
 
 
1.19 EXCAVATION AND BACKFILLING 
 
      A. All excavation and backfilling shall be done as described in Division 02. 
 
      B. Trenches for underground pipe lines shall be excavated to the required depth.  Rocks, trash, 

or other debris will not be allowed in trench or backfill and shall be removed before pipe is 
laid in place. After piping has been tested, inspected and approved, piping shall be backfilled.  

 
1.20 WARRANTY GUARANTEE 
 
      A. The Contractor shall warrant all materials and equipment to be of quality consistent with 

specifications as represented by manufacturer's published data. 
 
      B. The Contractor shall guarantee that the installation and operation of the equipment shall be 

free from defects for a period of one year beginning at date of substantial completion and 
acceptance.  The Contractor shall replace or repair any part of the installation that is found to 
be defective or incomplete within the guarantee period. 

      C. The one year guarantee on equipment and systems shall commence when equipment has 
been demonstrated to work and has been accepted.  (Example:  If an equipment item fails to 
perform and it takes 9 months after substantial completion to correct, then the guarantee 
shall commence after the item has been demonstrated to perform and has been accepted.) 

 
      D. Substantial completion and acceptance in no way relieves the Contractor from providing the 

systems and equipment as specified.  
 
1.21 COMPLETION SCHEDULE 
 
      A. Start-up and verification of basic equipment items shall be done prior to the date of 

substantial completion with sufficient time to allow balancing and adjusting to be performed. 
 

B. At the time of the final inspection a date shall be agreed upon for completion of any remaining 
items.  At least double the estimated cost of the work will be withheld from the Contractor's 
payment. 

 
C. The air balance reports , duct pressure test reports and plumbing disinfectant reports shall be 

submitted to the Owner and Architect prior to substantial completion. 
 
 
 
 

END OF SECTION 230050 



UTNG – FILLMORE ARMORY REMODEL 
 

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 230513 - 1 

SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small 
and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at 
equipment manufacturer's factory or shipped separately by equipment manufacturer for field installation. 

1.3 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following: 

1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 GENERAL MOTOR REQUIREMENTS 

A. Comply with requirements in this Section except when stricter requirements are specified in HVAC 
equipment schedules or Sections. 

B. Comply with NEMA MG 1 unless otherwise indicated. 

2.2 MOTOR CHARACTERISTICS 

A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above sea level. 

B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads at 
designated speeds, at installed altitude and environment, with indicated operating sequence, and without 
exceeding nameplate ratings or considering service factor. 

2.3 POLYPHASE MOTORS 

A. Description:  NEMA MG 1, Design B, medium induction motor. 

B. Efficiency:  Energy efficient, as defined in NEMA MG 1. 
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C. Service Factor:  1.15. 

D. Multispeed Motors:  Variable torque. 

1. For motors with 2:1 speed ratio, consequent pole, single winding. 
2. For motors with other than 2:1 speed ratio, separate winding for each speed. 

E. Multispeed Motors:  Separate winding for each speed. 

F. Rotor:  Random-wound, squirrel cage. 

G. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading. 

H. Temperature Rise:  Match insulation rating. 

I. Insulation:  Class F. 

J. Code Letter Designation: 

1. Motors 15 HP and Larger:  NEMA starting Code F or Code G. 
2. Motors Smaller than 15 HP:  Manufacturer's standard starting characteristic. 

2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS 

A. Motors Used with Reduced-Voltage and Multispeed Controllers:  Match wiring connection requirements 
for controller with required motor leads.  Provide terminals in motor terminal box, suited to control 
method. 

B. Motors Used with Variable Frequency Controllers:  Ratings, characteristics, and features coordinated 
with and approved by controller manufacturer. 

1. Windings:  Copper magnet wire with moisture-resistant insulation varnish, designed and tested to 
resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width 
modulated inverters. 

2. Energy- and Premium-Efficient Motors:  Class B temperature rise; Class F insulation. 
3. Inverter-Duty Motors:  Class F temperature rise; Class H insulation. 
4. Thermal Protection:  Comply with NEMA MG 1 requirements for thermally protected motors. 

2.5 SINGLE-PHASE MOTORS 

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of 
specific motor application: 

1. Permanent-split capacitor. 
2. Split phase. 
3. Capacitor start, inductor run. 
4. Capacitor start, capacitor run. 

B. Multispeed Motors:  Variable-torque, permanent-split-capacitor type. 

C. Bearings:  Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust 
loading. 
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D. Motors 1/20 HP and Smaller:  Shaded-pole type. 

E. Thermal Protection:  Internal protection to automatically open power supply circuit to motor when 
winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-
protection device shall automatically reset when motor temperature returns to normal range. 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 230513 
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SECTION 230548 - VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Isolation pads. 
2. Restrained vibration isolation roof-curb rails. 
3. Seismic snubbers. 
4. Restraining braces and cables. 

1.3 DEFINITIONS 

A. IBC:  International Building Code. 

B. ICC-ES:  ICC-Evaluation Service. 

C. OSHPD:  Office of Statewide Health Planning and Development for the State of California. 

1.4 PERFORMANCE REQUIREMENTS 

A. Wind-Restraint Loading: 

1. Basic Wind Speed:  90. 
2. Building Classification Category:  II. 
3. Minimum 10 lb/sq. ft. multiplied by the maximum area of the HVAC component projected on a 

vertical plane that is normal to the wind direction, and 45 degrees either side of normal. 

B. Seismic-Restraint Loading: 

1. Site Class as Defined in the IBC:  D. 
2. Assigned Seismic Use Group or Building Category as Defined in the IBC:  II. 

a. Component Importance Factor:  1.5. 
b. Component Response Modification Factor:  2.0. 
c. Component Amplification Factor:  2.0. 

3. Design Spectral Response Acceleration at Short Periods (0.2 Second):  69.5%. 
4. Design Spectral Response Acceleration at 1-Second Period:  20.7%. 

1.5 SUBMITTALS 
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A. Product Data: For the following: 

1. Include rated load, rated deflection, and overload capacity for each vibration isolation device. 
2. Illustrate and indicate style, material, strength, fastening provision, and finish for each type and 

size of seismic-restraint component used. 

a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated 
strength in tension and shear as evaluated by an agency acceptable to authorities having 
jurisdiction. 

b. Annotate to indicate application of each product submitted and compliance with 
requirements. 

3. Interlocking Snubbers:  Include ratings for horizontal, vertical, and combined loads. 

B. Delegated-Design Submittal:  For vibration isolation and seismic-restraint details indicated to comply 
with performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer licensed in the State of Utah responsible for their preparation. 

1. Design Calculations:  Calculate static and dynamic loading due to equipment weight and 
operation, seismic and wind forces required to select vibration isolators, seismic and wind 
restraints, and for designing vibration isolation bases. 

a. Coordinate design calculations with wind load calculations required for equipment 
mounted outdoors.  Comply with requirements in other Division 22 Sections for equipment 
mounted outdoors. 

2. Seismic and Wind-Restraint Details: 

a. Design Analysis:  To support selection and arrangement of seismic and wind restraints.  
Include calculations of combined tensile and shear loads. 

b. Details:  Indicate fabrication and arrangement.  Detail attachments of restraints to the 
restrained items and to the structure.  Show attachment locations, methods, and spacings.  
Identify components, list their strengths, and indicate directions and values of forces 
transmitted to the structure during seismic events.  Indicate association with vibration 
isolation devices. 

c. Coordinate seismic-restraint and vibration isolation details with wind-restraint details 
required for equipment mounted outdoors.  Comply with requirements in other Division 22 
Sections for equipment mounted outdoors. 

d. Preapproval and Evaluation Documentation:  By an agency acceptable to authorities having 
jurisdiction, showing maximum ratings of restraint items and the basis for approval (tests 
or calculations). 

C. Welding certificates. 

D. Qualification Data:  Professional engineer licensed in the State of Utah. 

E. Field quality-control test reports. 

1.6 QUALITY ASSURANCE 

A. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more 
stringent. 
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B. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - 
Steel." 

C. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear 
anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or preapproval by another 
agency acceptable to authorities having jurisdiction, showing maximum seismic-restraint ratings.  Ratings 
based on independent testing are preferred to ratings based on calculations.  If preapproved ratings are not 
available, submittals based on independent testing are preferred.  Calculations (including combining shear 
and tensile loads) to support seismic-restraint designs must be signed and sealed by a qualified 
professional engineer. 

PART 2 - PRODUCTS 

2.1 VIBRATION ISOLATORS 

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

1. Ace Mountings Co., Inc. 
2. Amber/Booth Company, Inc. 
3. California Dynamics Corporation. 
4. Isolation Technology, Inc. 
5. Kinetics Noise Control. 
6. Mason Industries. 
7. Vibration Eliminator Co., Inc. 
8. Vibration Isolation. 
9. Vibration Mountings & Controls, Inc. 

B. Pads:  Arranged in single or multiple layers of sufficient stiffness for uniform loading over pad area, 
molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that match 
requirements of supported equipment. 

1. Resilient Material:  Oil- and water-resistant neoprene. 

2.2 RESTRAINED VIBRATION ISOLATION ROOF-CURB RAILS 

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

1. Amber/Booth Company, Inc. 
2. California Dynamics Corporation. 
3. Isolation Technology, Inc. 
4. Kinetics Noise Control. 
5. Mason Industries. 
6. Thybar Corporation. 
7. Vibration Eliminator Co., Inc. 
8. Vibration Isolation. 
9. Vibration Mountings & Controls, Inc. 

B. General Requirements for Restrained Vibration Isolation Roof-Curb Rails:  Factory-assembled, fully 
enclosed, insulated, air- and watertight curb rail designed to resiliently support equipment and to 
withstand seismic and wind forces. 
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C. Lower Support Assembly:  Formed sheet-metal section containing adjustable and removable steel springs 
that support upper frame.  Upper frame shall provide continuous support for equipment and shall be 
captive to resiliently resist seismic and wind forces.  Lower support assembly shall have a means for 
attaching to building structure and a wood nailer for attaching roof materials, and shall be insulated with a 
minimum of 2 inches of rigid, glass-fiber insulation on inside of assembly. 

D. Spring Isolators:  Adjustable, restrained spring isolators shall be mounted on 1/4-inch- thick, elastomeric 
vibration isolation pads and shall have access ports, for level adjustment, with removable waterproof 
covers at all isolator locations.  Isolators shall be located so they are accessible for adjustment at any time 
during the life of the installation without interfering with the integrity of the roof. 

1. Pads:  Arranged in single or multiple layers of sufficient stiffness for uniform loading over pad 
area, molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that 
match requirements of supported equipment. 

a. Resilient Material:  Oil- and water-resistant standard neoprene. 

E. Snubber Bushings:  All-directional, elastomeric snubber bushings at least 1/4 inch thick. 

F. Water Seal:  Galvanized sheet metal with EPDM seals at corners, attached to upper support frame, 
extending down past wood nailer of lower support assembly, and counterflashed over roof materials. 

2.3 SEISMIC-RESTRAINT DEVICES 

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

1. Amber/Booth Company, Inc. 
2. California Dynamics Corporation. 
3. Cooper B-Line, Inc.; a division of Cooper Industries. 
4. Hilti, Inc. 
5. Kinetics Noise Control. 
6. Loos & Co.; Cableware Division. 
7. Mason Industries. 
8. TOLCO Incorporated; a brand of NIBCO INC. 
9. Unistrut; Tyco International, Ltd. 

B. General Requirements for Restraint Components:  Rated strengths, features, and applications shall be as 
defined in reports by an agency acceptable to authorities having jurisdiction. 

1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of components 
shall be at least four times the maximum seismic forces to which they will be subjected. 

C. Snubbers:  Factory fabricated using welded structural-steel shapes and plates, anchor bolts, and 
replaceable resilient isolation washers and bushings. 

1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-wedge or female-
wedge type. 

2. Resilient Isolation Washers and Bushings:  Oil- and water-resistant neoprene. 
3. Maximum 1/4-inch air gap, and minimum 1/4-inch- thick resilient cushion. 

D. Bushings for Floor-Mounted Equipment Anchor Bolts:  Neoprene bushings designed for rigid equipment 
mountings, and matched to type and size of anchor bolts and studs. 
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E. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene elements and 
steel sleeves designed for rigid equipment mountings, and matched to type and size of attachment devices 
used. 

F. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for 
interior applications and stainless steel for exterior applications.  Select anchor bolts with strength 
required for anchor and as tested according to ASTM E 488.  Minimum length of eight times diameter. 

2.4 FACTORY FINISHES 

A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested equipment before 
shipping. 

1. Powder coating on springs and housings. 
2. All hardware shall be galvanized.  Hot-dip galvanize metal components for exterior use. 
3. Baked enamel or powder coat for metal components on isolators for interior use. 
4. Color-code or otherwise mark vibration isolation and seismic[- and wind]-control devices to 

indicate capacity range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic[- and wind]-control devices for 
compliance with requirements for installation tolerances and other conditions affecting performance. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before 
installation. 

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

3.2 APPLICATIONS 

A. Multiple Pipe Supports:  Secure pipes to trapeze member with clamps approved for application by an 
agency acceptable to authorities having jurisdiction. 

B. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes of components 
so strength will be adequate to carry present and future static and seismic loads within specified loading 
limits. 

3.3 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Comply with requirements in Division 07 Section "Roof Accessories" for installation of roof curbs, 
equipment supports, and roof penetrations. 

B. Equipment Restraints: 

1. Install seismic snubbers on HVAC equipment mounted on vibration isolators.  Locate snubbers as 
close as possible to vibration isolators and bolt to equipment base and supporting structure. 
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2. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor 
and adjacent surface exceeds 0.125 inch . 

3. Install seismic-restraint devices using methods approved by an agency acceptable to authorities 
having jurisdiction providing required submittals for component. 

C. Piping Restraints: 

1. Comply with requirements in MSS SP-127. 
2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum of 80 feet 

o.c. 
3. Brace a change of direction longer than 12 feet . 

D. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having 
jurisdiction providing required submittals for component. 

E. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient 
media between anchor bolt and mounting hole in concrete base. 

F. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient 
media where equipment or equipment-mounting channels are attached to wall. 

G. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to structure at flanges of 
beams, at upper truss chords of bar joists, or at concrete members. 

H. Drilled-in Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  
Do not damage existing reinforcing or embedded items during coring or drilling.  Notify the 
structural engineer if reinforcing steel or other embedded items are encountered during drilling.  
Locate and avoid prestressed tendons, electrical and telecommunications conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design 
strength. 

3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty sleeve 
anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to 
be fastened. 

4. Set anchors to manufacturer's recommended torque, using a torque wrench. 
5. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications. 

3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 

A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches 
are supported by different structural elements, and where the connections terminate with connection to 
equipment that is anchored to a different structural element from the one supporting the connections as 
they approach equipment.  Comply with requirements in Division 22 Section "Hydronic Piping" for 
piping flexible connections. 

3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 
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1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to 
authorities having jurisdiction. 

2. Schedule test with Owner, through Architect, before connecting anchorage device to restrained 
component (unless postconnection testing has been approved), and with at least seven days' 
advance notice. 

3. Obtain Architect's approval before transmitting test loads to structure.  Provide temporary load-
spreading members. 

4. Test at least four of each type and size of installed anchors and fasteners selected by Architect. 
5. Test to 90 percent of rated proof load of device. 
6. Measure isolator restraint clearance. 
7. Measure isolator deflection. 
8. Verify snubber minimum clearances. 
9. If a device fails test, modify all installations of same type and retest until satisfactory results are 

achieved. 

C. Remove and replace malfunctioning units and retest as specified above. 

D. Prepare test and inspection reports. 

3.6 ADJUSTING 

A. Adjust restraints to permit free movement of equipment within normal mode of operation. 

END OF SECTION 230548 
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Duct labels. 

1.3 SUBMITTALS 

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

B. Samples:  For color, letter style, and graphic representation required for each identification material and 
device. 

C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for 
each label. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where 
devices are to be applied. 

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

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

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Plastic Labels for Equipment: 

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch  
thick, and having predrilled holes for attachment hardware. 

2. Letter Color:  White. 
3. Background Color:  Black. 
4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F . 
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5. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 
3/4 inch . 

6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches , 1/2 
inch for viewing distances up to 72 inches , and proportionately larger lettering for greater viewing 
distances.  Include secondary lettering two-thirds to three-fourths the size of principal lettering. 

7. Fasteners:  Stainless-steel rivets or self-tapping screws. 
8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

B. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing 
numbers where equipment is indicated (plans, details, and schedules), plus the Specification Section 
number and title where equipment is specified. 

C. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper.  
Tabulate equipment identification number and identify Drawing numbers where equipment is indicated 
(plans, details, and schedules), plus the Specification Section number and title where equipment is 
specified.  Equipment schedule shall be included in operation and maintenance data. 

2.2 DUCT LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, 
and having predrilled holes for attachment hardware. 

B. Letter Color:  White. 

C. Background Color:  Black. 

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

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 
inch . 

F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches , 1/2 inch for 
viewing distances up to 72 inches , and proportionately larger lettering for greater viewing distances.  
Include secondary lettering two-thirds to three-fourths the size of principal lettering. 

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

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

I. Duct Label Contents:  Include identification of duct service using same designations or abbreviations as 
used on Drawings, duct size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both 
directions, or as separate unit on each duct label to indicate flow direction. 

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

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, 
including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants. 
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3.2 EQUIPMENT LABEL INSTALLATION 

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

B. Locate equipment labels where accessible and visible. 

3.3 DUCT LABEL INSTALLATION 

A. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 50 feet in 
each space where ducts are exposed or concealed by removable ceiling system. 

END OF SECTION 230553 
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Balancing Air Systems: 

a. Constant-volume air systems. 

1.3 DEFINITIONS 

A. AABC:  Associated Air Balance Council. 

B. NEBB:  National Environmental Balancing Bureau. 

C. TAB:  Testing, adjusting, and balancing. 

D. TABB:  Testing, Adjusting, and Balancing Bureau. 

E. TAB Specialist:  An entity engaged to perform TAB Work. 

1.4 SUBMITTALS 

A. Qualification Data:  Within 30 days of Contractor's Notice to Proceed, submit documentation that the 
TAB contractor and this Project's TAB team members meet the qualifications specified in "Quality 
Assurance" Article. 

B. Sample report forms. 

C. Instrument calibration reports, to include the following: 

1. Instrument type and make. 
2. Serial number. 
3. Application. 
4. Dates of use. 
5. Dates of calibration. 

1.5 QUALITY ASSURANCE 

A. TAB Contractor Qualifications:  Engage a TAB entity certified by AABC or NEBB. 
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1. TAB Field Supervisor:  Employee of the TAB contractor and certified by AABC or NEBB. 

B. Certify TAB field data reports and perform the following: 

1. Review field data reports to validate accuracy of data and to prepare certified TAB reports. 
2. Certify that the TAB team complied with the approved TAB plan and the procedures specified and 

referenced in this Specification. 

C. TAB Report Forms:  Use standard TAB contractor's forms approved by Architect/Engineer 

D. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, 
"Instrumentation." 

1.6 PROJECT CONDITIONS 

A. Partial Owner Occupancy:  Owner may occupy completed areas of building before Substantial 
Completion.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's 
operations. 

1.7 COORDINATION 

A. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and times. 

B. Perform TAB after leakage and pressure tests on air distribution systems have been satisfactorily 
completed. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 TAB SPECIALISTS 

A. Subject to compliance with requirements, engage one of the following: 

1. RSA Analysis Inc. 

2. BTC Services 

3. Certified Balance 

4. Prior approved equal 

3.2 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to discover 
conditions in systems' designs that may preclude proper TAB of systems and equipment. 
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B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer wells, flow-
control devices, balancing valves and fittings, and manual volume dampers.  Verify that locations of these 
balancing devices are accessible. 

C. Examine the approved submittals for HVAC systems and equipment. 

D. Examine design data including HVAC system descriptions, statements of design assumptions for 
environmental conditions and systems' output, and statements of philosophies and assumptions about 
HVAC system and equipment controls. 

E. Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to verify that 
they meet the leakage class of connected ducts as specified in Division 23 Section "Metal Ducts” and are 
properly separated from adjacent areas.  Verify that penetrations in plenum walls are sealed and fire-
stopped if required. 

F. Examine equipment performance data including fan curves. 

1. Relate performance data to Project conditions and requirements, including system effects that can 
create undesired or unpredicted conditions that cause reduced capacities in all or part of a system. 

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed 
under conditions different from the conditions used to rate equipment performance.  To calculate 
system effects for air systems, use tables and charts found in AMCA 201, "Fans and Systems," or 
in SMACNA's "HVAC Systems - Duct Design."  Compare results with the design data and 
installed conditions. 

G. Examine system and equipment installations and verify that field quality-control testing, cleaning, and 
adjusting specified in individual Sections have been performed. 

H. Examine test reports specified in individual system and equipment Sections. 

I. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned and tight, 
and equipment with functioning controls is ready for operation. 

J. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible and their 
controls are connected and functioning. 

K. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 

L. Examine operating safety interlocks and controls on HVAC equipment. 

M. Report deficiencies discovered before and during performance of TAB procedures.  Observe and record 
system reactions to changes in conditions.  Record default set points if different from indicated values. 

3.3 PREPARATION 

A. Prepare a TAB plan that includes strategies and step-by-step procedures. 

B. Complete system-readiness checks and prepare reports.  Verify the following: 

1. Permanent electrical-power wiring is complete. 
2. Automatic temperature-control systems are operational. 
3. Equipment and duct access doors are securely closed. 
4. Balance, smoke, and fire dampers are open. 
5. Isolating and balancing valves are open and control valves are operational. 
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6. Ceilings are installed in critical areas where air-pattern adjustments are required and access to 
balancing devices is provided. 

7. Windows and doors can be closed so indicated conditions for system operations can be met. 

3.4 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures contained in 
AABC's "National Standards for Total System Balance" or NEBB's "Procedural Standards for Testing, 
Adjusting, and Balancing of Environmental Systems  and in this Section. 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent 
necessary for TAB procedures. 

1. After testing and balancing, patch probe holes in ducts with same material and thickness as used to 
construct ducts. 

2. After testing and balancing, install test ports and duct access doors that comply with requirements 
in Division 23 Section "Air Duct Accessories." 

3. Install and join new insulation that matches removed materials.  Restore insulation, coverings, 
vapor barrier, and finish according to Division 23 Section "HVAC Insulation." 

C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, 
fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent 
identification material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.5 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and recommended 
testing procedures.  Crosscheck the summation of required outlet volumes with required fan volumes. 

B. Prepare schematic diagrams of systems' "as-built" duct layouts. 

C. Determine the best locations in main and branch ducts for accurate duct-airflow measurements. 

D. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air dampers 
through the supply-fan discharge and mixing dampers. 

E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

F. Verify that motor starters are equipped with properly sized thermal protection. 

G. Check dampers for proper position to achieve desired airflow path. 

H. Check for airflow blockages. 

I. Check condensate drains for proper connections and functioning. 

J. Check for proper sealing of air-handling-unit components. 

K. Verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts." 



UTNG – FILLMORE ARMORY REMODEL 
 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 - 5 

3.6 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan 
manufacturer. 

1. Measure total airflow. 

a. Where sufficient space in ducts is unavailable for Pitot-tube traverse measurements, 
measure airflow at terminal outlets and inlets and calculate the total airflow. 

2. Measure fan static pressures as follows to determine actual static pressure: 

a. Measure outlet static pressure as far downstream from the fan as practical and upstream 
from restrictions in ducts such as elbows and transitions. 

b. Measure static pressure directly at the fan outlet or through the flexible connection. 
c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as possible, 

upstream from the flexible connection, and downstream from duct restrictions. 
d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that 

houses the fan. 

3. Measure static pressure across each component that makes up an air-handling unit, rooftop unit, 
and other air-handling and -treating equipment. 

a. Report the cleanliness status of filters and the time static pressures are measured. 

4. Measure static pressures entering and leaving other devices, such as sound traps, heat-recovery 
equipment, and air washers, under final balanced conditions. 

5. Review Record Documents to determine variations in design static pressures versus actual static 
pressures.  Calculate actual system-effect factors.  Recommend adjustments to accommodate 
actual conditions. 

6. Comply with requirements in Division 23 Sections for air-handling units for adjustment of fans, 
belts, and pulley sizes to achieve indicated air-handling-unit performance. 

7. Do not make fan-speed adjustments that result in motor overload.  Consult equipment 
manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-motor 
amperage to ensure that no overload will occur.  Measure amperage in full-cooling, full-heating, 
economizer, and any other operating mode to determine the maximum required brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows 
within specified tolerances. 

1. Measure airflow of submain and branch ducts. 

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube traverse 
measurements, measure airflow at terminal outlets and inlets and calculate the total airflow 
for that zone. 

2. Measure static pressure at a point downstream from the balancing damper, and adjust volume 
dampers until the proper static pressure is achieved. 

3. Remeasure each submain and branch duct after all have been adjusted.  Continue to adjust 
submain and branch ducts to indicated airflows within specified tolerances. 

C. Measure air outlets and inlets without making adjustments. 

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written instructions 
and calculating factors. 
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D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of indicated 
values.  Make adjustments using branch volume dampers rather than extractors and the dampers at air 
terminals. 

1. Adjust each outlet in same room or space to within specified tolerances of indicated quantities 
without generating noise levels above the limitations prescribed by the Contract Documents. 

2. Adjust patterns of adjustable outlets for proper distribution without drafts. 

3.7 PROCEDURES FOR MOTORS 

A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data: 

1. Manufacturer's name, model number, and serial number. 
2. Motor horsepower rating. 
3. Motor rpm. 
4. Efficiency rating. 
5. Nameplate and measured voltage, each phase. 
6. Nameplate and measured amperage, each phase. 
7. Starter thermal-protection-element rating. 

B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from 
minimum to maximum.  Test the manual bypass of the controller to prove proper operation.  Record 
observations including name of controller manufacturer, model number, serial number, and nameplate 
data. 

3.8 PROCEDURES FOR CONDENSING UNITS 

A. Verify proper rotation of fans. 

B. Measure entering- and leaving-air temperatures. 

C. Record compressor data. 

3.9 TOLERANCES 

A. Set HVAC system's air flow rates and water flow rates within the following tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 percent. 
2. Air Outlets and Inlets:  Plus or minus 10 percent. 

3.10 REPORTING 

A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as specified in 
"Examination" Article, prepare a report on the adequacy of design for systems' balancing devices.  
Recommend changes and additions to systems' balancing devices to facilitate proper performance 
measuring and balancing.  Recommend changes and additions to HVAC systems and general 
construction to allow access for performance measuring and balancing devices. 

3.11 FINAL REPORT 
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A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested 
systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified 
testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 

B. Final Report Contents:  In addition to certified field-report data, include the following: 

 
1. Fan curves. 
2. Manufacturers' test data. 
3. Field test reports prepared by system and equipment installers. 
4. Other information relative to equipment performance; do not include Shop Drawings and product 

data. 

C. General Report Data:  In addition to form titles and entries, include the following data: 

1. Title page. 
2. Name and address of the TAB contractor. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB supervisor who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the report.  Number 

each page in the report. 
11. Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract Documents. 

12. Nomenclature sheets for each item of equipment. 
13. Data for terminal units, including manufacturer's name, type, size, and fittings. 
14. Notes to explain why certain final data in the body of reports vary from indicated values. 
15. Test conditions for fans and pump performance forms including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
d. Face and bypass damper settings at coils. 
e. Fan drive settings including settings and percentage of maximum pitch diameter. 
f. Inlet vane settings for variable-air-volume systems. 
g. Settings for supply-air, static-pressure controller. 
h. Other system operating conditions that affect performance. 

D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present each 
system with single-line diagram and include the following: 

1. Quantities of outdoor, supply, return, and exhaust airflows. 
2. Duct, outlet, and inlet sizes. 
3. Terminal units. 
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4. Balancing stations. 
5. Position of balancing devices. 

E. Air-Handling-Unit Test Reports:  For air-handling units with coils, include the following: 

1. Unit Data: 

a. Unit identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Unit arrangement and class. 
g. Discharge arrangement. 
h. Sheave make, size in inches , and bore. 
i. Center-to-center dimensions of sheave, and amount of adjustments in inches . 
j. Number, make, and size of belts. 
k. Number, type, and size of filters. 

2. Motor Data: 

a. Motor make, and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
e. Sheave make, size in inches , and bore. 
f. Center-to-center dimensions of sheave, and amount of adjustments in inches . 

3. Test Data (Indicated and Actual Values): 

a. Total air flow rate in cfm . 
b. Total system static pressure in inches wg . 
c. Fan rpm. 
d. Discharge static pressure in inches wg . 
e. Filter static-pressure differential in inches wg . 
f. Preheat-coil static-pressure differential in inches wg . 
g. Cooling-coil static-pressure differential in inches wg . 
h. Heating-coil static-pressure differential in inches wg . 
i. Outdoor airflow in cfm . 
j. Return airflow in cfm . 
k. Outdoor-air damper position. 
l. Return-air damper position. 
m. Vortex damper position. 

F. Apparatus-Coil Test Reports: 

1. Coil Data: 

a. System identification. 
b. Location. 
c. Coil type. 
d. Number of rows. 
e. Fin spacing in fins per inch o.c. 
f. Make and model number. 
g. Face area in sq. ft. . 
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h. Tube size in NPS . 
i. Tube and fin materials. 
j. Circuiting arrangement. 

2. Test Data (Indicated and Actual Values): 

a. Air flow rate in cfm . 
b. Average face velocity in fpm . 
c. Air pressure drop in inches wg . 
d. Outdoor-air, wet- and dry-bulb temperatures in deg F . 
e. Return-air, wet- and dry-bulb temperatures in deg F . 
f. Entering-air, wet- and dry-bulb temperatures in deg F . 
g. Leaving-air, wet- and dry-bulb temperatures in deg F . 
h. Refrigerant expansion valve and refrigerant types. 
i. Refrigerant suction pressure in psig . 
j. Refrigerant suction temperature in deg F . 

G. Gas-Fired Heat Apparatus Test Reports:  In addition to manufacturer's factory startup equipment reports, 
include the following: 

1. Unit Data: 

a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Fuel type in input data. 
g. Output capacity in Btu/h . 
h. Ignition type. 
i. Burner-control types. 
j. Motor horsepower and rpm. 
k. Motor volts, phase, and hertz. 
l. Motor full-load amperage and service factor. 
m. Sheave make, size in inches , and bore. 
n. Center-to-center dimensions of sheave, and amount of adjustments in inches . 

2. Test Data (Indicated and Actual Values): 

a. Total air flow rate in cfm . 
b. Entering-air temperature in deg F . 
c. Leaving-air temperature in deg F . 
d. Air temperature differential in deg F . 
e. Entering-air static pressure in inches wg . 
f. Leaving-air static pressure in inches wg . 
g. Air static-pressure differential in inches wg . 
h. Low-fire fuel input in Btu/h . 
i. High-fire fuel input in Btu/h . 
j. Manifold pressure in psig . 
k. High-temperature-limit setting in deg F . 
l. Operating set point in Btu/h . 
m. Motor voltage at each connection. 
n. Motor amperage for each phase. 
o. Heating value of fuel in Btu/h . 
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H. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a grid representing 
the duct cross-section and record the following: 

1. Report Data: 

a. System and air-handling-unit number. 
b. Location and zone. 
c. Traverse air temperature in deg F . 
d. Duct static pressure in inches wg . 
e. Duct size in inches . 
f. Duct area in sq. ft. . 
g. Indicated air flow rate in cfm . 
h. Indicated velocity in fpm . 
i. Actual air flow rate in cfm . 
j. Actual average velocity in fpm . 
k. Barometric pressure in psig . 

I. Air-Terminal-Device Reports: 

1. Unit Data: 

a. System and air-handling unit identification. 
b. Location and zone. 
c. Apparatus used for test. 
d. Area served. 
e. Make. 
f. Number from system diagram. 
g. Type and model number. 
h. Size. 
i. Effective area in sq. ft. . 

2. Test Data (Indicated and Actual Values): 

a. Air flow rate in cfm . 
b. Air velocity in fpm . 
c. Preliminary air flow rate as needed in cfm . 
d. Preliminary velocity as needed in fpm . 
e. Final air flow rate in cfm . 
f. Final velocity in fpm . 
g. Space temperature in deg F . 

J. Instrument Calibration Reports: 

1. Report Data: 

a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 

3.12 INSPECTIONS 

A. Initial Inspection: 
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1. After testing and balancing are complete, operate each system and randomly check measurements 
to verify that the system is operating according to the final test and balance readings documented 
in the final report. 

2. Check the following for each system: 

a. Measure airflow of at least 10 percent of air outlets. 
b. Measure room temperature at each thermostat/temperature sensor.  Compare the reading to 

the set point. 
c. Verify that balancing devices are marked with final balance position. 
d. Note deviations from the Contract Documents in the final report. 

B. Final Inspection: 

1. After initial inspection is complete and documentation by random checks verifies that testing and 
balancing are complete and accurately documented in the final report and the final report has  been 
submitted to the Engineer for review, request that a final inspection be made by 
Architect/Engineer. 

2. The TAB contractor's test and balance engineer shall conduct the inspection in the presence of 
Architect/Engineer. 

3. Architect/Engineer shall randomly select measurements, documented in the final report, to be 
rechecked.  Rechecking shall be limited to either 10 percent of the total measurements recorded or 
the extent of measurements that can be accomplished in a normal 8-hour business day. 

4. If rechecks yield measurements that differ from the measurements documented in the final report 
by more than the tolerances allowed, the measurements shall be noted as "FAILED." 

5. If the number of "FAILED" measurements is greater than 10 percent of the total measurements 
checked during the final inspection, the testing and balancing shall be considered incomplete and 
shall be rejected. 

C. TAB Work will be considered defective if it does not pass final inspections.  If TAB Work fails, proceed 
as follows: 

1. Recheck all measurements and make adjustments.  Revise the final report and balancing device 
settings to include all changes; resubmit the final report and request a second final inspection. 

2. If the second final inspection also fails, Owner may contract the services of another TAB 
contractor to complete TAB Work according to the Contract Documents and deduct the cost of the 
services from the original TAB contractor's final payment. 

D. Prepare test and inspection reports. 

3.13 ADDITIONAL TESTS 

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are being 
maintained throughout and to correct unusual conditions. 

B. Seasonal Periods:  If initial TAB procedures were not performed during near-peak summer and winter 
conditions, perform additional TAB during near-peak summer and winter conditions. 

END OF SECTION 230593 
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SECTION 230713 - DUCT INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes insulating the following duct services: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, exposed supply and outdoor air. 
3. Indoor, concealed return located in unconditioned space. 
4. Indoor, exposed return located in unconditioned space. 
5. Indoor, concealed, Type I, commercial, kitchen hood exhaust. 

B. Related Sections: 

1. Division 23 Section "HVAC Equipment Insulation." 
2. Division 23 Section "HVAC Piping Insulation." 
3. Division 23 Section "Metal Ducts" for duct liners. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor permeance 
thickness, and jackets (both factory- and field-applied if any). 

B. Qualification Data:  For qualified Installer. 

C. Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction 
indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, 
attachments, cements, and jackets, with requirements indicated.  Include dates of tests and test methods 
employed. 

D. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program 
or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and 
Training. 

B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing identical 
products according to ASTM E 84, by a testing agency acceptable to authorities having jurisdiction.  
Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, 
with appropriate markings of applicable testing agency. 
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1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 
or less. 

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index of 
150 or less. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM 
standard designation, type and grade, and maximum use temperature. 

1.6 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Division 23 
Section "Hangers and Supports for HVAC Piping and Equipment." 

B. Coordinate clearance requirements with duct Installer for duct insulation application.  Before preparing 
ductwork Shop Drawings, establish and maintain clearance requirements for installation of insulation and 
field-applied jackets and finishes and for space required for maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after installing and 
testing heat tracing.  Insulation application may begin on segments that have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 
construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum Insulation 
Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" articles for where 
insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 
ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to 
ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process. 

F. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply with 
ASTM C 534, Type II for sheet materials. 
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1. Products:  Subject to compliance with requirements, provide the following: 

a. Aeroflex USA, Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. K-Flex USA; Insul-Sheet, K-Flex Gray Duct Liner, and K-FLEX LS. 
d. Approved equal. 

G. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply 
with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSK jacket.  Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. CertainTeed Corp.; SoftTouch Duct Wrap. 
b. Johns Manville; Microlite. 
c. Knauf Insulation; Friendly Feel Duct Wrap. 
d. Manson Insulation Inc.; Alley Wrap. 
e. Owens Corning; SOFTR All-Service Duct Wrap. 
f. Approved equal. 

2.2 FIRE-RATED INSULATION SYSTEMS 

A. Fire-Rated Blanket:  High-temperature, flexible, blanket insulation with FSK jacket that is tested and 
certified to provide a 2-hour fire rating by an NRTL acceptable to authorities having jurisdiction. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. CertainTeed Corp.; FlameChek. 
b. Johns Manville; Firetemp Wrap. 
c. Nelson Fire Stop Products; Nelson FSB Flameshield Blanket. 
d. Thermal Ceramics; FireMaster Duct Wrap. 
e. 3M; Fire Barrier Wrap Products. 
f. Unifrax Corporation; FyreWrap. 
g. Approved equal. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation 
to itself and to surfaces to be insulated unless otherwise indicated. 

B. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Aeroflex USA, Inc.; Aeroseal. 
b. Armacell LLC; Armaflex 520 Adhesive. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-

75. 
d. K-Flex USA; R-373 Contact Adhesive. 
e. Approved equal. 

C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 
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1. Products:  Subject to compliance with requirements, provide the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 
CP-127. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-

60/85-70. 
d. Mon-Eco Industries, Inc.; 22-25. 
e. Approved equal. 

D. ASJ Adhesive, and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for bonding 
insulation jacket lap seams and joints. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 
CP-82. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-

50. 
d. Mon-Eco Industries, Inc.; 22-25. 
e. Approved equal. 

2.4 MASTICS 

A. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below ambient services. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-
80/30-90. 

b. Vimasco Corporation; 749. 
c. Approved equal. 

2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film 
thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F . 
4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight. 
5. Color:  White. 

2.5 LAGGING ADHESIVES 

A. Description:  Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with insulation 
materials, jackets, and substrates. 
1. Products:  Subject to compliance with requirements, provide the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 
CP-50 AHV2. 

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-
36. 

c. Vimasco Corporation; 713 and 714. 
d. Approved equal. 
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2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant 
lagging cloths over duct insulation. 

3. Service Temperature Range:  0 to plus 180 deg F . 
4. Color:  White. 

2.6 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 
CP-76. 

b. Eagle Bridges - Marathon Industries; 405. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 95-

44. 
d. Mon-Eco Industries, Inc.; 44-05. 
e. Approved equal. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F . 
5. Color:  Aluminum. 

2.7 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-
applied jackets are indicated, comply with the following: 

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with 
ASTM C 1136, Type I. 

2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 
removable protective strip; complying with ASTM C 1136, Type I. 

3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying 
with ASTM C 1136, Type II. 

2.8 FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Glass-Fiber Fabric:  Approximately 6 oz./sq. yd. with a thread count of 5 strands by 5 strands/sq. 
in. for covering ducts. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 
Chil-Glas No. 5. 

b. Approved equal. 

B. Woven Polyester Fabric:  Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 strands/sq. 
in. , in a Leno weave, for ducts. 

1. Products:  Subject to compliance with requirements, provide the following: 
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a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 
Mast-A-Fab. 

b. Vimasco Corporation; Elastafab 894. 
c. Approved equal. 

2.9 FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Fabric:  Comply with MIL-C-20079H, Type I, plain weave, and presized a minimum 
of 8 oz./sq. yd. . 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Alpha Associates, Inc.; Alpha-Maritex 84215 and 84217/9485RW, Luben 59. 
b. Approved equal. 

2.10 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. FSK Jacket:  Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing. 

C. Metal Jacket: 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 
Metal Jacketing Systems. 

b. ITW Insulation Systems; Aluminum and Stainless Steel Jacketing. 
c. RPR Products, Inc.; Insul-Mate. 
d. Approved equal. 

2. Aluminum Jacket:  Comply with ASTM B 209 , Alloy 3003, 3005, 3105, or 5005, Temper H-14. 

a. Sheet and roll stock ready for shop or field sizing. 
b. Finish and thickness are indicated in field-applied jacket schedules. 
c. Moisture Barrier for Indoor Applications:  3-mil- thick, heat-bonded polyethylene and kraft 

paper or 2.5-mil- thick polysurlyn. 

D. Self-Adhesive Outdoor Jacket:  60-mil- thick, laminated vapor barrier and waterproofing membrane for 
installation over insulation located aboveground outdoors; consisting of a rubberized bituminous resin on 
a crosslaminated polyethylene film covered with white aluminum-foil facing. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Polyguard Products, Inc.; Alumaguard 60. 
b. Approved equal. 

2.11 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying 
with ASTM C 1136. 
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1. Products:  Subject to compliance with requirements, provide the following: 

a. ABI, Ideal Tape Division; 428 AWF ASJ. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836. 
c. Compac Corporation; 104 and 105. 
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 
e. Approved equal. 

2. Width:  3 inches . 
3. Thickness:  11.5 mils . 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. ABI, Ideal Tape Division; 491 AWF FSK. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 
c. Compac Corporation; 110 and 111. 
d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ. 
e. Approved equal. 

2. Width:  3 inches . 
3. Thickness:  6.5 mils . 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

C. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. ABI, Ideal Tape Division; 488 AWF. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800. 
c. Compac Corporation; 120. 
d. Venture Tape; 3520 CW. 
e. Approved equal. 

2. Width:  2 inches . 
3. Thickness:  3.7 mils . 
4. Adhesion:  100 ounces force/inch in width. 
5. Elongation:  5 percent. 
6. Tensile Strength:  34 lbf/inch in width. 

2.12 SECUREMENTS 

A. Bands: 

1. Products:  Subject to compliance with requirements, provide the following: 
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a. ITW Insulation Systems; Gerrard Strapping and Seals. 
b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs. 
c. Approved equal. 

2. Stainless Steel:  ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015 inch thick, 
1/2 inch  or 3/4 inch  wide with wing seal or closed seal. 

3. Aluminum:  ASTM B 209 , Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 
inch or 3/4 inch  wide with wing seal or closed seal. 

4. Springs:  Twin spring set constructed of stainless steel with ends flat and slotted to accept metal 
bands.  Spring size determined by manufacturer for application. 

B. Insulation Pins and Hangers: 

1. Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully annealed for capacitor-
discharge welding, 0.135-inch- diameter shank, length to suit depth of insulation indicated. 

a. Products:  Subject to compliance with requirements, [provide the following]: 

1) AGM Industries, Inc.; CWP-1. 
2) GEMCO; CD. 
3) Midwest Fasteners, Inc.; CD. 
4) Nelson Stud Welding; TPA, TPC, and TPS. 
5) Approved equal. 

2. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully annealed 
for capacitor-discharge welding, 0.135-inch- diameter shank, length to suit depth of insulation 
indicated with integral 1-1/2-inch galvanized carbon-steel washer. 

a. Products:  Subject to compliance with requirements, provide the following: 

1) AGM Industries, Inc.; CHP-1. 
2) GEMCO; Cupped Head Weld Pin. 
3) Midwest Fasteners, Inc.; Cupped Head. 
4) Nelson Stud Welding; CHP. 
5) Approved equal. 

3. Metal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate welded to projecting 
spindle that is capable of holding insulation, of thickness indicated, securely in position indicated 
when self-locking washer is in place.  Comply with the following requirements: 

a. Products:  Subject to compliance with requirements, provide the following: 

1) AGM Industries, Inc.; Tactoo Perforated Base Insul-Hangers. 
2) GEMCO; Perforated Base. 
3) Midwest Fasteners, Inc.; Spindle. 
4) Approved equal. 

b. Baseplate:  Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square. 
c. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch- diameter 

shank, length to suit depth of insulation indicated. 
d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated capability 

to bond insulation hanger securely to substrates indicated without damaging insulation, 
hangers, and substrates. 
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4. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate fastened to 
projecting spindle that is capable of holding insulation, of thickness indicated, securely in position 
indicated when self-locking washer is in place.  Comply with the following requirements: 

a. Products:  Subject to compliance with requirements, provide the following: 

1) GEMCO; Nylon Hangers. 
2) Midwest Fasteners, Inc.; Nylon Insulation Hangers. 
3) Approved equal. 

b. Baseplate:  Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in diameter. 
c. Spindle:  Nylon, 0.106-inch- diameter shank, length to suit depth of insulation indicated, up 

to 2-1/2 inches . 
d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated capability 

to bond insulation hanger securely to substrates indicated without damaging insulation, 
hangers, and substrates. 

5. Self-Sticking-Base Insulation Hangers:  Baseplate welded to projecting spindle that is capable of 
holding insulation, of thickness indicated, securely in position indicated when self-locking washer 
is in place.  Comply with the following requirements: 

a. Products:  Subject to compliance with requirements, provide the following: 

1) AGM Industries, Inc.; Tactoo Self-Adhering Insul-Hangers. 
2) GEMCO; Peel & Press. 
3) Midwest Fasteners, Inc.; Self Stick. 
4) Approved equal. 

b. Baseplate:  Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square. 
c. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch- diameter 

shank, length to suit depth of insulation indicated. 
d. Adhesive-backed base with a peel-off protective cover. 

6. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- thick, galvanized-
steel or aluminum sheet, with beveled edge sized as required to hold insulation securely in place 
but not less than 1-1/2 inches in diameter. 

a. Products:  Subject to compliance with requirements, provide the following: 

1) AGM Industries, Inc.; RC-150. 
2) GEMCO; R-150. 
3) Midwest Fasteners, Inc.; WA-150. 
4) Nelson Stud Welding; Speed Clips. 
5) Approved equal. 

b. Protect ends with capped self-locking washers incorporating a spring steel insert to ensure 
permanent retention of cap in exposed locations. 

7. Nonmetal Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- thick 
nylon sheet, with beveled edge sized as required to hold insulation securely in place but not less 
than 1-1/2 inches in diameter. 

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: 
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1) GEMCO. 
2) Midwest Fasteners, Inc. 

C. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel. 

D. Wire:  0.062-inch soft-annealed, stainless steel. 

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. C & F Wire. 

2.13 CORNER ANGLES 

A. Aluminum Corner Angles:  0.040 inch thick, minimum 1 by 1 inch , aluminum according to 
ASTM B 209 , Alloy 3003, 3005, 3105, or 5005; Temper H-14. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances and other 
conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

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

3.2 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely 
affect insulation application. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of 
voids throughout the length of ducts and fittings. 

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for each item of 
duct system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories 
that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Keep insulation materials dry during application and finishing. 
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G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive 
recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, 
anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs 

from point of attachment to supported item to point of attachment to structure.  Taper and seal 
ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation 
inserts with adhesive or sealing compound recommended by insulation material manufacturer. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry 
film thicknesses. 

K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.  Secure 

strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c. 
3. Overlap jacket longitudinal seams at least 1-1/2 inches .  Clean and dry surface to receive self-

sealing lap.  Staple laps with outward clinching staples along edge at 2 inches o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends 
adjacent to duct flanges and fittings. 

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness. 

M. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to 
thermal movement. 

N. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches 
at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints. 

3.4 PENETRATIONS 

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install 
insulation continuously through walls and partitions. 

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Terminate insulation at fire damper 
sleeves for fire-rated wall and partition penetrations.  Externally insulate damper sleeves to match 
adjacent insulation and overlap duct insulation at least 2 inches . 

1. Comply with requirements in Division 07 Section "Penetration Firestopping"firestopping and fire-
resistive joint sealers. 
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3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings 
in insulation that allow passage of air to surface being insulated. 

B. Apply manufacturers recommended weather protection on insulation subject to weather conditions. 

3.6 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 
percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions. 
3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-

discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal 
centerline of duct.  Space 3 inches maximum from insulation end joints, and 16 inches o.c. 

b. On duct sides with dimensions larger than 18 inches , place pins 16 inches o.c. each way, 
and 3 inches maximum from insulation joints.  Install additional pins to hold insulation 
tightly against surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 
d. Do not overcompress insulation during installation. 
e. Impale insulation over pins and attach speed washers. 
f. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation 

surface.  Cover exposed pins and washers with tape matching insulation facing. 

4. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken 
vapor barrier.  Create a facing lap for longitudinal seams and end joints with insulation by 
removing 2 inches from one edge and one end of insulation segment.  Secure laps to adjacent 
insulation section with 1/2-inch outward-clinching staples, 1 inch o.c.  Install vapor barrier 
consisting of factory- or field-applied jacket, adhesive, vapor-barrier mastic, and sealant at joints, 
seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal. 
b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot intervals.  

Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over 
insulation face, along butt end of insulation, and over the surface.  Cover insulation face 
and surface to be insulated a width equal to two times the insulation thickness, but not less 
than 3 inches . 

5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.  At end 
joints, secure with steel bands spaced a maximum of 18 inches o.c. 

6. Install insulation on rectangular duct elbows and transitions with a full insulation section for each 
surface.  Install insulation on round and flat-oval duct elbows with individually mitered gores cut 
to fit the elbow. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch- 
wide strips of same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, 
and flange with pins spaced 6 inches o.c. 

8. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken 
vapor barrier.  Create a facing lap for longitudinal seams and end joints with insulation by 
removing 2 inches from one edge and one end of insulation segment.  Secure laps to adjacent 
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insulation section with 1/2-inch outward-clinching staples, 1 inch o.c.  Install vapor barrier 
consisting of factory- or field-applied jacket, adhesive, vapor-barrier mastic, and sealant at joints, 
seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal. 
b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot intervals.  

Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over 
insulation face, along butt end of insulation, and over the surface.  Cover insulation face 
and surface to be insulated a width equal to two times the insulation thickness, but not less 
than 3 inches . 

9. Install insulation on rectangular duct elbows and transitions with a full insulation section for each 
surface.  Groove and score insulation to fit as closely as possible to outside and inside radius of 
elbows.  Install insulation on round and flat-oval duct elbows with individually mitered gores cut 
to fit the elbow. 

10. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch- 
wide strips of same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, 
and flange with pins spaced 6 inches o.c. 

3.7 FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-
applied jackets. 

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 
2. Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive. 
3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-

barrier mastic. 

C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.  
Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant 
recommended by insulation manufacturer.  Secure jacket with stainless-steel bands 12 inches o.c. and at 
end joints. 

3.8 FIRE-RATED INSULATION SYSTEM INSTALLATION 

A. Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and supports to 
maintain a continuous fire rating. 

B. Insulate duct access panels and doors to achieve same fire rating as duct. 

C. Install firestopping at penetrations through fire-rated assemblies.  Fire-stop systems are specified in 
Division 07 Section "Penetration Firestopping." 
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3.9 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with paint system 
identified below and as specified in Division 09 painting Sections. 

1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material and 
finish coat paint.  Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material:  Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of insulation 
manufacturer's recommended protective coating. 

C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the 
completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

3.10 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and insulation 
in layers in reverse order of their installation.  Extent of inspection shall be limited to one 
location(s) for each duct system defined in the "Duct Insulation Schedule, General" Article. 

C. All insulation applications will be considered defective Work if sample inspection reveals noncompliance 
with requirements. 

3.11 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, exposed supply and outdoor air. 
3. Indoor, concealed return located in unconditioned space. 
4. Indoor, exposed return located in unconditioned space. 
5. Indoor, concealed, Type I, commercial, kitchen hood exhaust. 

B. Items Not Insulated: 

1. Metal ducts with duct liner of sufficient thickness to comply with energy code and 
ASHRAE/IESNA 90.1. 

2. Factory-insulated flexible ducts. 
3. Vibration-control devices. 

3.12 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Concealed, round and flat-oval, supply-air duct insulation shall be[ one of] the following: 



UTNG – FILLMORE ARMORY REMODEL 
 

DUCT INSULATION 230713 - 15 

1. Flexible Elastomeric:  1 inch thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft. nominal density. 
3. Polyolefin:  1 inch thick. 

B. Concealed, rectangular, supply-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch thick. 
2. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft. nominal density. 
3. Polyolefin:  1 inch thick. 

C. Concealed, Type I, Commercial, Kitchen Hood Exhaust Duct and Plenum Insulation:  Fire-rated blanket; 
thickness as required to achieve 2-hour fire rating. 

D. Exposed, round and flat-oval, supply-air duct insulation shall be one of the following: 

1. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft. nominal density. 

E. Exposed, rectangular, supply-air duct insulation shall be one of the following: 

1. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft. nominal density. 

3.13 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied 
jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Ducts and Plenums, Concealed: 

1. None. 

D. Ducts and Plenums, Exposed: 

1. Aluminum, Smooth:  0.020 inch thick. 

END OF SECTION 230713 
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SECTION 231123 - FACILITY NATURAL-GAS PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipes, tubes, and fittings. 
2. Piping specialties. 
3. Piping and tubing joining materials. 
4. Valves. 
5. Pressure regulators. 
6. Concrete bases. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and 
duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, 
crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces 
and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures 
and weather conditions.  Examples include rooftop locations. 

1.4 PERFORMANCE REQUIREMENTS 

A. Minimum Operating-Pressure Ratings: 

1. Piping and Valves:  100 psig minimum unless otherwise indicated. 

B. Natural-Gas System Pressure within Buildings:  More than 0.5 psig but not more than 2 psig . 

C. Delegated Design:  Design restraints and anchors for natural-gas piping and equipment, including 
comprehensive engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. 

1.5 SUBMITTALS 

A. Product Data:  For each type of the following: 
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1. Piping specialties. 
2. Corrugated, stainless-steel tubing with associated components. 
3. Valves.  Include pressure rating, capacity, settings, and electrical connection data of selected 

models. 
4. Pressure regulators.  Indicate pressure ratings and capacities. 
5. Service meters.  Indicate pressure ratings and capacities.  Include supports. 
6. Dielectric fittings. 

B. Shop Drawings:  For facility natural-gas piping layout.  Include plans, piping layout and elevations, 
sections, and details for fabrication of pipe anchors, hangers, supports for multiple pipes, alignment 
guides, expansion joints and loops, and attachments of the same to building structure.  Detail location of 
anchors, alignment guides, and expansion joints and loops. 

1. Shop Drawing Scale:  1/4 inch per foot. 

C. Field quality-control reports. 

D. Operation and Maintenance Data:  For motorized gas valves and pressure regulators to include in 
emergency, operation, and maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Steel Support Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure 
Vessel Code. 

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. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Handling Flammable Liquids:  Remove and dispose of liquids from existing natural-gas piping according 
to requirements of authorities having jurisdiction. 

B. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and 
handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture. 

C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging coating, 
and protect from direct sunlight. 

D. Protect stored PE pipes and valves from direct sunlight. 

1.8 PROJECT CONDITIONS 

A. Perform site survey, research public utility records, and verify existing utility locations.  Contact utility-
locating service for area where Project is located. 

B. Interruption of Existing Natural-Gas Service:  Do not interrupt natural-gas service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after arranging to 
provide purging and startup of natural-gas supply according to requirements indicated: 
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1. Notify Construction Manager or Owner no fewer than two days in advance of proposed 
interruption of natural-gas service. 

2. Do not proceed with interruption of natural-gas service without Construction Manager's or 
Owner's written permission. 

1.9 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

B. Coordinate requirements for access panels and doors for valves installed concealed behind finished 
surfaces.  Comply with requirements in Division 08 Section "Access Doors and Frames." 

PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B. 

1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern. 
2. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and 

threaded ends. 
3. Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, minimum Class 150, including bolts, 

nuts, and gaskets of the following material group, end connections, and facings: 

a. Material Group:  1.1. 
b. End Connections:  Threaded or butt welding to match pipe. 
c. Lapped Face:  Not permitted underground. 
d. Gasket Materials:  ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, and 

spiral-wound metal gaskets. 
e. Bolts and Nuts:  ASME B18.2.1, carbon steel aboveground and stainless steel underground. 

4. Protective Coating for Underground Piping:  Factory-applied, three-layer coating of epoxy, 
adhesive, and PE. 

a. Joint Cover Kits:  Epoxy paint, adhesive, and heat-shrink PE sleeves. 

B. Corrugated, Stainless-Steel Tubing:  Comply with ANSI/IAS LC 1. 

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

a. OmegaFlex, Inc. 
b. Parker Hannifin Corporation; Parflex Division. 
c. Titeflex. 
d. Tru-Flex Metal Hose Corp. 
e. Approved equal. 

2. Tubing:  ASTM A 240/A 240M, corrugated, Series 300 stainless steel. 
3. Coating:  PE with flame retardant. 
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a. Surface-Burning Characteristics:  As determined by testing identical products according to 
ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 
applicable testing agency. 

1) Flame-Spread Index:  25 or less. 
2) Smoke-Developed Index:  50 or less. 

4. Fittings:  Copper-alloy mechanical fittings with ends made to fit and listed for use with corrugated 
stainless-steel tubing and capable of metal-to-metal seal without gaskets.  Include brazing socket 
or threaded ends complying with ASME B1.20.1. 

5. Striker Plates:  Steel, designed to protect tubing from penetrations. 
6. Manifolds:  Malleable iron or steel with factory-applied protective coating.  Threaded connections 

shall comply with ASME B1.20.1 for pipe inlet and corrugated tubing outlets. 
7. Operating-Pressure Rating:  5 psig . 

2.2 PIPING SPECIALTIES 

A. Appliance Flexible Connectors: 

1. Indoor, Fixed-Appliance Flexible Connectors:  Comply with ANSI Z21.24. 
2. Indoor, Movable-Appliance Flexible Connectors:  Comply with ANSI Z21.69. 
3. Outdoor, Appliance Flexible Connectors:  Comply with ANSI Z21.75. 
4. Corrugated stainless-steel tubing with polymer coating. 
5. Operating-Pressure Rating:  0.5 psig . 
6. End Fittings:  Zinc-coated steel. 
7. Threaded Ends:  Comply with ASME B1.20.1. 
8. Maximum Length:  24 inches  

2.3 JOINING MATERIALS 

A. Joint Compound and Tape:  Suitable for natural gas. 

2.4 MANUAL GAS SHUTOFF VALVES 

A. See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve 
Schedule" Articles for where each valve type is applied in various services. 

B. General Requirements for Metallic Valves, NPS 2 and Smaller:  Comply with ASME B16.33. 

1. CWP Rating:  125 psig . 
2. Threaded Ends:  Comply with ASME B1.20.1. 
3. Dryseal Threads on Flare Ends:  Comply with ASME B1.20.3. 
4. Tamperproof Feature:  Locking feature for valves indicated in "Underground Manual Gas Shutoff 

Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
5. Listing:  Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 1 

inch and smaller. 
6. Service Mark:  Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently marked on 

valve body. 

C. General Requirements for Metallic Valves, NPS 2-1/2 and Larger:  Comply with ASME B16.38. 

1. CWP Rating:  125 psig. 
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2. Flanged Ends:  Comply with ASME B16.5 for steel flanges. 
3. Tamperproof Feature:  Locking feature for valves indicated in "Underground Manual Gas Shutoff 

Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
4. Service Mark:  Initials "WOG" shall be permanently marked on valve body. 

D. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:  MSS SP-110. 

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

a. BrassCraft Manufacturing Company; a Masco company. 
b. Conbraco Industries, Inc.; Apollo Div. 
c. Lyall, R. W. & Company, Inc. 
d. McDonald, A. Y. Mfg. Co. 
e. Perfection Corporation; a subsidiary of American Meter Company. 
f. Approved equal. 

2. Body:  Bronze, complying with ASTM B 584. 
3. Ball:  Chrome-plated bronze. 
4. Stem:  Bronze; blowout proof. 
5. Seats:  Reinforced TFE; blowout proof. 
6. Packing:  Threaded-body packnut design with adjustable-stem packing. 
7. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve 

Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
8. CWP Rating:  600 psig . 
9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

E. Valve Boxes: 

1. Cast-iron, two-section box. 
2. Top section with cover with "GAS" lettering. 
3. Bottom section with base to fit over valve and barrel a minimum of 5 inches in diameter. 
4. Adjustable cast-iron extensions of length required for depth of bury. 
5. Include tee-handle, steel operating wrench with socket end fitting valve nut or flat head, and with 

stem of length required to operate valve. 

2.5 MOTORIZED GAS VALVES 

A. Automatic Gas Valves:  Comply with ANSI Z21.21. 

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

a. ASCO Power Technologies, LP; Division of Emerson. 
b. Dungs, Karl, Inc. 
c. Eaton Corporation; Controls Div. 
d. Eclipse Combustion, Inc. 
e. Honeywell International Inc. 
f. Johnson Controls. 
g. Approved equal. 

2. Body:  Brass or aluminum. 
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3. Seats and Disc:  Nitrile rubber. 
4. Springs and Valve Trim:  Stainless steel. 
5. Normally closed. 
6. Visual position indicator. 
7. Electrical operator for actuation by appliance automatic shutoff device. 

B. Electrically Operated Valves:  Comply with UL 429. 

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

a. ASCO Power Technologies, LP; Division of Emerson. 
b. Dungs, Karl, Inc. 
c. Eclipse Combustion, Inc. 
d. Goyen Valve Corp.; Tyco Environmental Systems. 
e. Magnatrol Valve Corporation. 
f. Parker Hannifin Corporation; Climate & Industrial Controls Group; Skinner Valve Div. 
g. Watts Regulator Co.; Division of Watts Water Technologies, Inc. 
h. Approved equal. 

2. Pilot operated. 
3. Body:  Brass or aluminum. 
4. Seats and Disc:  Nitrile rubber. 
5. Springs and Valve Trim:  Stainless steel. 
6. 120-V ac, 60 Hz, Class B, continuous-duty molded coil, and replaceable. 
7. NEMA ICS 6, Type 4, coil enclosure. 
8. Normally closed. 
9. Visual position indicator. 

2.6 PRESSURE REGULATORS 

A. General Requirements: 

1. Single stage and suitable for natural gas. 
2. Steel jacket and corrosion-resistant components. 
3. Elevation compensator. 
4. End Connections:  Threaded for regulators NPS 2 and smaller; flanged for regulators NPS 2-1/2 

and larger. 

B. Appliance Pressure Regulators:  Comply with ANSI Z21.18. 

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

a. Canadian Meter Company Inc. 
b. Eaton Corporation; Controls Div. 
c. Harper Wyman Co. 
d. Maxitrol Company. 
e. SCP, Inc. 
f. Approved. 

2. Body and Diaphragm Case:  Die-cast aluminum. 
3. Springs:  Zinc-plated steel; interchangeable. 
4. Diaphragm Plate:  Zinc-plated steel. 
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5. Seat Disc:  Nitrile rubber. 
6. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon. 
7. Factory-Applied Finish:  Minimum three-layer polyester and polyurethane paint finish. 
8. Regulator may include vent limiting device, instead of vent connection, if approved by authorities 

having jurisdiction. 
9. Maximum Inlet Pressure:  2 psig. 

2.7 DIELECTRIC FITTINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials with separating nonconductive 
insulating material.  Include end connections compatible with pipes to be joined. 

B. Dielectric Unions: 

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

a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. Hart Industries International, Inc. 
d. Jomar International Ltd. 
e. Matco-Norca, Inc. 
f. McDonald, A. Y. Mfg. Co. 
g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
h. Wilkins; a Zurn company. 
i. Approved equal. 

2. Description: 

a. Standard:  ASSE 1079. 
b. Pressure Rating:  125 psig minimum at 180 deg F. 
c. End Connections:  Solder-joint copper alloy and threaded ferrous. 

2.8 LABELING AND IDENTIFYING 

A. Detectable Warning Tape:  Acid- and alkali-resistant, PE film warning tape manufactured for marking 
and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously 
inscribed with a description of utility, with metallic core encased in a protective jacket for corrosion 
protection, detectable by metal detector when tape is buried up to 30 inches deep; colored yellow. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections before 
equipment installation. 

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

3.2 PREPARATION 
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A. Close equipment shutoff valves before turning off natural gas to premises or piping section. 

B. Inspect natural-gas piping according to the International Fuel Gas Code to determine that natural-gas 
utilization devices are turned off in piping section affected. 

C. Comply with the International Fuel Gas Code requirements for prevention of accidental ignition. 

3.3 OUTDOOR PIPING INSTALLATION 

A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping. 

B. Steel Piping with Protective Coating: 

1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints. 
2. Replace pipe having damaged PE coating with new pipe. 

C. Copper Tubing with Protective Coating: 

1. Apply joint cover kits over tubing to cover, seal, and protect joints. 
2. Repair damage to PE coating on pipe as recommended in writing by protective coating 

manufacturer. 

D. Install fittings for changes in direction and branch connections. 

E. Install pressure gage upstream and downstream from each service regulator.  Pressure gages are specified 
in Division 23 Section "Meters and Gages for HVAC Piping." 

3.4 INDOOR PIPING INSTALLATION 

A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  
Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and 
other design considerations.  Install piping as indicated unless deviations to layout are approved on 
Coordination Drawings. 

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of 
construction, to allow for mechanical installations. 

D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and 
service areas. 

E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or 
parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise. 

F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

G. Locate valves for easy access. 

H. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps. 

I. Install piping free of sags and bends. 
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J. Install fittings for changes in direction and branch connections. 

K. Verify final equipment locations for roughing-in. 

L. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in 
requirements. 

M. Drips and Sediment Traps:  Install drips at points where condensate may collect, including service-meter 
outlets.  Locate where accessible to permit cleaning and emptying.  Do not install where condensate is 
subject to freezing. 

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  Use 
nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and same size as 
connected pipe.  Install with space below bottom of drip to remove plug or cap. 

N. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and 
in floor channels unless indicated to be exposed to view. 

O. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down. 

P. Connect branch piping from top or side of horizontal piping. 

Q. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of 
equipment.  Unions are not required at flanged connections. 

R. Do not use natural-gas piping as grounding electrode. 

S. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve. 

T. Install pressure gage upstream and downstream from each line regulator.  Pressure gages are specified in 
Division 23 Section "Meters and Gages for HVAC Piping." 

U. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for 
sleeves specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping." 

V. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for 
sleeve seals specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping." 

W. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for 
escutcheons specified in Division 23 Section "Escutcheons for HVAC Piping." 

3.5 VALVE INSTALLATION 

A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing, 
aluminum, or copper connector. 

B. Install regulators and overpressure protection devices with maintenance access space adequate for 
servicing and testing. 

C. Install anode for metallic valves in underground PE piping. 

3.6 PIPING JOINT CONSTRUCTION 
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A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 

C. Threaded Joints: 

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1. 
2. Cut threads full and clean using sharp dies. 
3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe. 
4. Apply appropriate tape or thread compound to external pipe threads unless dryseal threading is 

specified. 
5. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  

Do not use pipe sections that have cracked or open welds. 

D. Welded Joints: 

1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding 
operators. 

2. Bevel plain ends of steel pipe. 
3. Patch factory-applied protective coating as recommended by manufacturer at field welds and 

where damage to coating occurs during construction. 

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter. 

F. Flanged Joints:  Install gasket material, size, type, and thickness appropriate for natural-gas service.  
Install gasket concentrically positioned. 

G. Flared Joints:  Cut tubing with roll cutting tool.  Flare tube end with tool to result in flare dimensions 
complying with SAE J513.  Tighten finger tight, then use wrench.  Do not overtighten. 

H. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or paper towels.  
Join according to ASTM D 2657. 

1. Plain-End Pipe and Fittings:  Use butt fusion. 
2. Plain-End Pipe and Socket Fittings:  Use socket fusion. 

3.7 HANGER AND SUPPORT INSTALLATION 

A. Install seismic restraints on piping.  Comply with requirements for seismic-restraint devices specified in 
Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment." 

B. Comply with requirements for pipe hangers and supports specified in Division 23 Section "Hangers and 
Supports for HVAC Piping and Equipment." 

C. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes: 

1. NPS 1 and Smaller:  Maximum span, 96 inches ; minimum rod size, 3/8 inch . 
2. NPS 1-1/4 :  Maximum span, 108 inches ; minimum rod size, 3/8 inch . 
3. NPS 1-1/2 and NPS 2 :  Maximum span, 108 inches ; minimum rod size, 3/8 inch . 
4. NPS 2-1/2 to NPS 3-1/2 :  Maximum span, 10 feet ; minimum rod size, 1/2 inch . 
5. NPS 4 and Larger:  Maximum span, 10 feet ; minimum rod size, 5/8 inch . 

D. Install hangers for horizontal, corrugated stainless-steel tubing with the following maximum spacing and 
minimum rod sizes: 
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1. NPS 3/8 :  Maximum span, 48 inches ; minimum rod size, 3/8 inch . 
2. NPS 1/2 :  Maximum span, 72 inches ; minimum rod size, 3/8 inch . 
3. NPS 3/4 and Larger:  Maximum span, 96 inches ; minimum rod size, 3/8 inch . 

3.8 CONNECTIONS 

A. Connect to utility's gas main according to utility's procedures and requirements. 

B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding 
conductor of the circuit powering the appliance according to NFPA 70. 

C. Install piping adjacent to appliances to allow service and maintenance of appliances. 

D. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 72 inches 
of each gas-fired appliance and equipment.  Install union between valve and appliances or equipment. 

E. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet 
of each appliance. 

3.9 LABELING AND IDENTIFYING 

A. Comply with requirements in Division 23 Section "Identification for HVAC Piping and Equipment" for 
piping and valve identification. 

B. Install detectable warning tape directly above gas piping, 12 inches below finished grade, except 6 inches 
below subgrade under pavements and slabs. 

3.10 PAINTING 

A. Comply with requirements in Division 09 painting Sections for painting interior and exterior natural-gas 
piping. 

B. Paint exposed, exterior metal piping, valves, service regulators, service meters and meter bars, earthquake 
valves, and piping specialties, except components, with factory-applied paint or protective coating. 

1. 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. 
d. Color:  Gray. 

3.11 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to seismic codes at Project. 

1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both 
directions than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install 
dowel rods on 18-inch centers around the full perimeter of the base. 
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3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and 
anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported equipment. 
6. Use 3000-psig, 28-day, compressive-strength concrete and reinforcement as specified in 

Division 03 Section "Cast-in-Place Concrete 

3.12 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Test, inspect, and purge natural gas according to the International Fuel Gas Code and authorities 
having jurisdiction. 

C. Natural-gas piping will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.13 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain earthquake valves. 

3.14 OUTDOOR PIPING SCHEDULE 

A. Underground natural-gas piping shall be one of the following: 

1. PE pipe and fittings joined by heat fusion, or mechanical couplings; service-line risers with tracer 
wire terminated in an accessible location. 

2. Steel pipe with wrought-steel fittings and welded joints, or mechanical couplings.  Coat pipe and 
fittings with protective coating for steel piping. 

3. Drawn-temper copper tube with wrought-copper fittings and brazed joints.  Coat pipe and fittings 
with protective coating for copper tubing. 

B. Aboveground natural-gas pipingshall be one of the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with wrought-steel fittings and welded joints. 
3. Drawn-temper copper tube with wrought-copper fittings and brazed joints. 

C. Branch Piping in Cast-in-Place Concrete to Single Appliance:  Annealed-temper copper tube with 
wrought-copper fittings and brazed joints.  Install piping embedded in concrete with no joints in concrete. 

3.15 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG 

A. Aboveground, branch piping NPS 1 and smaller shall be one of the following: 
1. Annealed-temper, tin-lined copper tube with flared joints and fittings. 
2. Annealed-temper, copper tube with wrought-copper fittings and brazed joints. 
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3. Steel pipe with malleable-iron fittings and threaded joints. 

B. Aboveground, distribution piping shall be one of the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with wrought-steel fittings and welded joints. 
3. Drawn-temper copper tube with wrought-copper fittings and brazed joints. 

3.16 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES MORE THAN 0.5 PSIG AND LESS 
THAN 5 PSIG 

A. Aboveground, branch piping NPS 1 and smaller shall be one of the following: 
1. Annealed-temper, tin-lined copper tube with flared joints and fittings. 
2. Annealed-temper, copper tube with wrought-copper fittings and brazed joints. 
3. Steel pipe with malleable-iron fittings and threaded joints. 

B. Aboveground, distribution piping shall be one of the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with steel welding fittings and welded joints. 
3. Drawn-temper copper tube with wrought-copper fittings and brazed joints. 

3.17 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Valves for pipe sizes NPS 2 and smaller at service meter shall be the following: 

1. Two-piece, full-port, bronze ball valves with bronze trim. 

B. Valves in branch piping for single appliance shall be one of the following: 

1. Two-piece, full-port, bronze ball valves with bronze trim. 

END OF SECTION 231123 
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SECTION 232300 - REFRIGERANT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes refrigerant piping used for air-conditioning applications. 

1.3 PERFORMANCE REQUIREMENTS 

A. Line Test Pressure for Refrigerant R-410A: 

1. Suction Lines for Air-Conditioning Applications:  300 psig . 
2. Suction Lines for Heat-Pump Applications:  535 psig . 
3. Hot-Gas and Liquid Lines:  535 psig . 

1.4 SUBMITTALS 

A. Product Data:  For each type of valve and refrigerant piping specialty indicated.  Include pressure drop, 
based on manufacturer's test data, for the following: 

1. Thermostatic expansion valves. 
2. Pressure-regulating valves. 

B. Welding certificates. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data:  For refrigerant valves and piping specialties to include in maintenance 
manuals. 

1.5 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to ASME Boiler and Pressure Vessel Code:  
Section IX, "Welding and Brazing Qualifications." 

B. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems." 

C. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components." 

1.6 PRODUCT STORAGE AND HANDLING 
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A. Store piping in a clean and protected area with end caps in place to ensure that piping interior and exterior 
are clean when installed. 

1.7 COORDINATION 

A. Coordinate size and location of roof curbs, equipment supports, and roof penetrations.  These items are 
specified in Division 07 Section "Roof Accessories." 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Copper Tube:  ASTM B 88, Type K or L. 

B. Wrought-Copper Fittings:  ASME B16.22. 

C. Wrought-Copper Unions:  ASME B16.22. 

D. Brazing Filler Metals:  AWS A5.8. 

2.2 VALVES AND SPECIALTIES 

A. Diaphragm Packless Valves: 

1. Body and Bonnet:  Forged brass or cast bronze; globe design with straight-through or angle 
pattern. 

2. Diaphragm:  Phosphor bronze and stainless steel with stainless-steel spring. 
3. Operator:  Rising stem and hand wheel. 
4. Seat:  Nylon. 
5. End Connections:  Socket, union, or flanged. 
6. Working Pressure Rating:  500 psig . 
7. Maximum Operating Temperature:  275 deg F . 

B. Thermostatic Expansion Valves:  Comply with ARI 750. 

1. Body, Bonnet, and Seal Cap:  Forged brass or steel. 
2. Diaphragm, Piston, Closing Spring, and Seat Insert:  Stainless steel. 
3. Packing and Gaskets:  Non-asbestos. 
4. Capillary and Bulb:  Copper tubing filled with refrigerant charge. 
5. Suction Temperature:  40 deg F. 
6. Superheat:  Adjustable. 
7. Reverse-flow option (for heat-pump applications). 
8. End Connections:  Socket, flare, or threaded union. 
9. Working Pressure Rating:  700 psig. 

C. Moisture/Liquid Indicators: 

1. Body:  Forged brass. 
2. Window:  Replaceable, clear, fused glass window with indicating element protected by filter 

screen. 
3. Indicator:  Color coded to show moisture content in ppm. 
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4. Minimum Moisture Indicator Sensitivity:  Indicate moisture above 60 ppm. 
5. End Connections:  Socket or flare. 
6. Working Pressure Rating:  500 psig . 
7. Maximum Operating Temperature:  240 deg F . 

D. Mufflers: 

1. Body:  Welded steel with corrosion-resistant coating. 
2. End Connections:  Socket or flare. 
3. Working Pressure Rating:  500 psig . 
4. Maximum Operating Temperature:  275 deg F . 

2.3 REFRIGERANTS 

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

1. Atofina Chemicals, Inc. 
2. DuPont Company; Fluorochemicals Div. 
3. Honeywell, Inc.; Genetron Refrigerants. 
4. INEOS Fluor Americas LLC. 

B. ASHRAE 34, R-410A:  Pentafluoroethane/Difluoromethane. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A 

A. Suction Lines NPS 1-1/2 and Smaller for Conventional Air-Conditioning Applications:  Copper, Type 
ACR, annealed-temper tubing and wrought-copper fittings with brazed joints. 

B. Suction Lines NPS 2 to NPS 3-1/2 for Conventional Air-Conditioning Applications:  Copper, Type K, 
drawn-temper tubing and wrought-copper fittings with brazed joints. 

C. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications:  Copper, Type K, drawn-
temper tubing and wrought-copper fittings with Alloy HB soldered joints. 

3.2 VALVE AND SPECIALTY APPLICATIONS 

A. Install diaphragm packless valves in suction and discharge lines of compressor. 

B. Install thermostatic expansion valves as close as possible to distributors on evaporators. 

1. Install valve so diaphragm case is warmer than bulb. 
2. Secure bulb to clean, straight, horizontal section of suction line using two bulb straps.  Do not 

mount bulb in a trap or at bottom of the line. 
3. If external equalizer lines are required, make connection where it will reflect suction-line pressure 

at bulb location. 

C. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or at the 
inlet of the evaporator coil capillary tube. 
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3.3 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems; 
indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump 
sizing, and other design considerations.  Install piping as indicated unless deviations to layout are 
approved on Shop Drawings. 

B. Install refrigerant piping according to ASHRAE 15. 

C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and 
service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or 
parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping adjacent to machines to allow service and maintenance. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Select system components with pressure rating equal to or greater than system operating pressure. 

J. Refer to Division 23 Sections "Instrumentation and Control for HVAC" and "Sequence of Operations for 
HVAC Controls" for solenoid valve controllers, control wiring, and sequence of operation. 

K. Install piping as short and direct as possible, with a minimum number of joints, elbows, and fittings. 

L. Arrange piping to allow inspection and service of refrigeration equipment.  Install valves and specialties 
in accessible locations to allow for service and inspection.  Install access doors or panels as specified in 
Division 08 Section "Access Doors and Frames" if valves or equipment requiring maintenance is 
concealed behind finished surfaces. 

M. Install refrigerant piping in protective conduit where installed belowground. 

N. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical injury. 

O. Slope refrigerant piping as follows: 

1. Install horizontal hot-gas discharge piping with a uniform slope downward away from compressor. 
2. Install horizontal suction lines with a uniform slope downward to compressor. 
3. Install traps and double risers to entrain oil in vertical runs. 
4. Liquid lines may be installed level. 

P. When brazing or soldering, remove solenoid-valve coils and sight glasses; also remove valve stems, seats, 
and packing, and accessible internal parts of refrigerant specialties.  Do not apply heat near expansion-
valve bulb. 

Q. Install piping with adequate clearance between pipe and adjacent walls and hangers or between pipes for 
insulation installation. 

R. Identify refrigerant piping and valves according to Division 23 Section "Identification for HVAC Piping 
and Equipment." 
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S. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for 
sleeves specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping." 

T. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for 
sleeve seals specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping." 

U. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for 
escutcheons specified in Division 23 Section "Escutcheons for HVAC Piping." 

3.4 PIPE JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 

C. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or welding, to prevent 
scale formation. 

D. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and Tube." 

1. Use Type BcuP, copper-phosphorus alloy for joining copper socket fittings with copper pipe. 
2. Use Type BAg, cadmium-free silver alloy for joining copper with bronze or steel. 

3.5 HANGERS AND SUPPORTS 

A. Hanger, support, and anchor products are specified in Division 23 Section "Hangers and Supports for 
HVAC Piping and Equipment." 

B. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet long. 
2. Roller hangers and spring hangers for individual horizontal runs 20 feet or longer. 
3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, supported on a 

trapeze. 
4. Spring hangers to support vertical runs. 
5. Copper-clad hangers and supports for hangers and supports in direct contact with copper pipe. 

C. Install hangers for copper tubing with the following maximum spacing and minimum rod sizes: 

1. NPS 1/2 :  Maximum span, 60 inches ; minimum rod size, 1/4 inch . 
2. NPS 5/8 :  Maximum span, 60 inches ; minimum rod size, 1/4 inch . 
3. NPS 1 :  Maximum span, 72 inches ; minimum rod size, 1/4 inch . 
4. NPS 1-1/4 :  Maximum span, 96 inches ; minimum rod size, 3/8 inch . 
5. NPS 1-1/2 :  Maximum span, 96 inches ; minimum rod size, 3/8 inch . 
6. NPS 2 :  Maximum span, 96 inches ; minimum rod size, 3/8 inch . 
7. NPS 2-1/2 :  Maximum span, 108 inches ; minimum rod size, 3/8 inch . 
8. NPS 3 :  Maximum span, 10 feet ; minimum rod size, 3/8 inch . 
9. NPS 4 :  Maximum span, 12 feet ; minimum rod size, 1/2 inch . 

D. Support multifloor vertical runs at least at each floor. 

3.6 FIELD QUALITY CONTROL 
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A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 

1. Comply with ASME B31.5, Chapter VI. 
2. Test refrigerant piping, specialties, and receivers.  Isolate compressor, condenser, evaporator, and 

safety devices from test pressure if they are not rated above the test pressure. 
3. Test high- and low-pressure side piping of each system separately at not less than the pressures 

indicated in Part 1 "Performance Requirements" Article. 

a. Fill system with nitrogen to the required test pressure. 
b. System shall maintain test pressure at the manifold gage throughout duration of test. 
c. Test joints and fittings with electronic leak detector or by brushing a small amount of soap 

and glycerin solution over joints. 
d. Remake leaking joints using new materials, and retest until satisfactory results are 

achieved. 

3.7 SYSTEM CHARGING 

A. Charge system using the following procedures: 

1. Install core in filter dryers after leak test but before evacuation. 
2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers .  If vacuum holds for 

12 hours, system is ready for charging. 
3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig . 
4. Charge system with a new filter-dryer core in charging line. 

3.8 ADJUSTING 

A. Adjust thermostatic expansion valve to obtain proper evaporator superheat. 

B. Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating suction 
pressure. 

C. Adjust set-point temperature of air-conditioning or chilled-water controllers to the system design 
temperature. 

D. Perform the following adjustments before operating the refrigeration system, according to manufacturer's 
written instructions: 

1. Open shutoff valves in condenser water circuit. 
2. Verify that compressor oil level is correct. 
3. Open compressor suction and discharge valves. 
4. Open refrigerant valves except bypass valves that are used for other purposes. 
5. Check open compressor-motor alignment and verify lubrication for motors and bearings. 

E. Replace core of replaceable filter dryer after system has been adjusted and after design flow rates and 
pressures are established. 

END OF SECTION 232300 
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SECTION 233113 - METAL DUCTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Single-wall rectangular ducts and fittings. 
2. Single-wall roundducts and fittings. 
3. Sheet metal materials. 
4. Duct liner. 
5. Sealants and gaskets. 
6. Hangers and supports. 
7. Seismic-restraint devices. 

B. Related Sections: 

1. Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and 
balancing requirements for metal ducts. 

2. Division 23 Section "Air Duct Accessories" for dampers, sound-control devices, duct-mounting 
access doors and panels, turning vanes, and flexible ducts. 

1.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Duct hangers and supports and seismic restraints shall withstand the effects of 
gravity and seismic loads and stresses within limits and under conditions described in SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible" and SMACNA's "Seismic Restraint Manual:  
Guidelines for Mechanical Systems." 

1. Seismic Hazard Level A:  Seismic force to weight ratio, 0.48. 

1.4 SUBMITTALS 

A. Product Data:  For each type of the following products: 

1. Liners and adhesives. 
2. Sealants and gaskets. 
3. Seismic-restraint devices. 

B. Shop Drawings: 

1. Fabrication, assembly, and installation, including plans, elevations, sections, components, and 
attachments to other work. 
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2. Factory- and shop-fabricated ducts and fittings. 
3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes. 
4. Elevation of top of ducts. 
5. Dimensions of main duct runs from building grid lines. 
6. Fittings. 
7. Reinforcement and spacing. 
8. Seam and joint construction. 
9. Penetrations through fire-rated and other partitions. 
10. Equipment installation based on equipment being used on Project. 
11. Locations for duct accessories, including dampers, turning vanes, and access doors and panels. 
12. Hangers and supports, including methods for duct and building attachment, seismic restraints, and 

vibration isolation. 

1.5 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel," for hangers and supports 

B. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. 
2. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding. 

PART 2 - PRODUCTS 

2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible" based on indicated static-pressure class unless otherwise indicated. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure 
class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for 
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and 
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types and 
fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable sealing requirements, 
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible." 

2.2 SHEET METAL MATERIALS 

A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless 
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otherwise indicated.  Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 
discolorations, and other imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation:  G90. 
2. Finishes for Surfaces Exposed to View:  Mill phosphatized. 

C. Factory- or Shop-Applied Antimicrobial Coating: 

1. Apply to the surface of sheet metal that will form the interior surface of the duct.  An untreated 
clear coating shall be applied to the exterior surface. 

2. Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the EPA for 
use in HVAC systems. 

3. Coating containing the antimicrobial compound shall have a hardness of 2H, minimum, when 
tested according to ASTM D 3363. 

4. Surface-Burning Characteristics:  Maximum flame-spread index of 25 and maximum smoke-
developed index of 50 when tested according to UL 723; certified by an NRTL. 

5. Antimicrobial coating on sheet metal is not required for duct containing liner treated with 
antimicrobial coating. 

D. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and 
galvanized. 

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, isolate 
the different metals with butyl rubber, neoprene, or EPDM gasket materials. 

E. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum 
diameter for lengths longer than 36 inches . 

2.3 DUCT LINER 

A. Fibrous-Glass Duct Liner:  Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with 
NAIMA AH124, "Fibrous Glass Duct Liner Standard." 

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

a. CertainTeed Corporation; Insulation Group. 
b. Johns Manville. 
c. Knauf Insulation. 
d. Owens Corning. 

2. Maximum Thermal Conductivity: 

a. Type II, Rigid:  0.23 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature. 

3. Antimicrobial Erosion-Resistant Coating:  Apply to the surface of the liner that will form the 
interior surface of the duct to act as a moisture repellent and erosion-resistant coating.  
Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the EPA for 
use in HVAC systems. 

4. Water-Based Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and with ASTM C 916. 

B. Insulation Pins and Washers: 
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1. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully annealed 
for capacitor-discharge welding, 0.135-inch- diameter shank, length to suit depth of insulation 
indicated with integral 1-1/2-inch galvanized carbon-steel washer. 

2. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- thick galvanized 
steel; with beveled edge sized as required to hold insulation securely in place but not less than 1-
1/2 inches in diameter. 

C. Shop Application of Duct Liner:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 7-11, "Flexible Duct Liner Installation." 

1. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive 
coverage at liner contact surface area.  Attaining indicated thickness with multiple layers of duct 
liner is prohibited. 

2. Apply adhesive to transverse edges of liner facing upstream that do not receive metal nosing. 
3. Butt transverse joints without gaps, and coat joint with adhesive. 
4. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-edge 

overlapping. 
5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, unless 

duct size and dimensions of standard liner make longitudinal joints necessary. 
6. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm . 
7. Secure liner with mechanical fasteners 4 inches from corners and at intervals not exceeding 12 

inches transversely; at 3 inches from transverse joints and at intervals not exceeding 18 inches 
longitudinally. 

8. Secure transversely oriented liner edges facing the airstream with metal nosings that have either 
channel or "Z" profiles or are integrally formed from duct wall.  Fabricate edge facings at the 
following locations: 

a. Fan discharges. 
b. Intervals of lined duct preceding unlined duct. 
c. Upstream edges of transverse joints in ducts where air velocities are higher than 2500 fpm 

or where indicated. 

9. Secure insulation between perforated sheet metal inner duct of same thickness as specified for 
outer shell.  Use mechanical fasteners that maintain inner duct at uniform distance from outer shell 
without compressing insulation. 

10. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning vane 
assemblies, or other devices.  Fabricated buildouts (metal hat sections) or other buildout means are 
optional; when used, secure buildouts to duct walls with bolts, screws, rivets, or welds. 

2.4 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and gaskets shall 
be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested 
according to UL 723; certified by an NRTL. 

B. Water-Based Joint and Seam Sealant: 

1. Application Method:  Brush on. 
2. Solids Content:  Minimum 65 percent. 
3. Shore A Hardness:  Minimum 20. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. VOC:  Maximum 75 g/L (less water). 
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7. Maximum Static-Pressure Class:  10-inch wg , positive and negative. 
8. Service:  Indoor or outdoor. 
9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or 

aluminum sheets. 

2.5 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts. 

B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized rods with 
threads painted with zinc-chromate primer after installation. 

C. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 5-1 , "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger 
Sizes for Round Duct." 

D. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603. 

E. Steel Cables for Stainless-Steel Ducts:  Stainless steel complying with ASTM A 492. 

F. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and bolts 
designed for duct hanger service; with an automatic-locking and clamping device. 

G. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct 
materials. 

H. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates. 
2. Supports for Stainless-Steel Ducts:  Stainless-steel shapes and plates. 
3. Supports for Aluminum Ducts:  Aluminum or galvanized steel coated with zinc chromate. 

2.6 SEISMIC-RESTRAINT DEVICES 

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

1. Cooper B-Line, Inc.; a division of Cooper Industries. 
2. Ductmate Industries, Inc. 
3. Hilti Corp. 
4. Kinetics Noise Control. 
5. Loos & Co.; Cableware Division. 
6. Mason Industries. 
7. TOLCO; a brand of NIBCO INC. 
8. Unistrut Corporation; Tyco International, Ltd. 
9. Approved equal. 

B. General Requirements for Restraint Components:  Rated strengths, features, and applications shall be as 
defined in reports by an agency acceptable to authorities having jurisdiction. 

1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of components 
shall be at least four times the maximum seismic forces to which they will be subjected. 
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C. Channel Support System:  Shop- or field-fabricated support assembly made of slotted steel channels rated 
in tension, compression, and torsion forces and with accessories for attachment to braced component at 
one end and to building structure at the other end.  Include matching components and corrosion-resistant 
coating. 

D. Restraint Cables:  ASTM A 603, galvanized-steel cables with end connections made of cadmium-plated 
steel assemblies with brackets, swivel, and bolts designed for restraining cable service; and with an 
automatic-locking and clamping device or double-cable clips. 

E. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally bolted 
connections to hanger rod. 

F. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type.  Select anchor bolts with 
strength required for anchor and as tested according to ASTM E 488. 

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system.  
Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction 
loss for air-handling equipment sizing and for other design considerations.  Install duct systems as 
indicated unless deviations to layout are approved on Shop Drawings and Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless 
otherwise indicated. 

C. Install ducts with fewest possible joints. 

D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch 
connections. 

E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to 
building lines. 

F. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure 
elements of building. 

G. Install ducts with a clearance of 1 inch , plus allowance for insulation thickness. 

H. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures. 

I. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, 
cover the opening between the partition and duct or duct insulation with sheet metal flanges of same 
metal thickness as the duct.  Overlap openings on four sides by at least 1-1/2 inches . 

J. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply 
with requirements in Division 23 Section "Air Duct Accessories" for fire and smoke dampers. 

K. Protect duct interiors from moisture, construction debris and dust, and other foreign materials. Comply 
with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," Appendix G, "Duct 
Cleanliness for New Construction Guidelines." 
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3.2 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 

B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use two-part 
tape sealing system. 

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  When welding 
stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the 
welds to remove discoloration caused by welding. 

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers 
and supports, duct accessories, and air outlets. 

E. Repair or replace damaged sections and finished work that does not comply with these requirements. 

3.3 ADDITIONAL INSTALLATION REQUIREMENTS FOR COMMERCIAL KITCHEN HOOD 
EXHAUST DUCT 

A. Install commercial kitchen hood exhaust ducts without dips and traps that may hold grease, and sloped a 
minimum of 2 percent to drain grease back to the hood. 

B. Install fire-rated access panel assemblies at each change in direction and at maximum intervals of 20 feet 
in horizontal ducts, and at every floor for vertical ducts, or as indicated on Drawings.  Locate access panel 
on top or sides of duct a minimum of 1-1/2 inches from bottom of duct. 

C. Do not penetrate fire-rated assemblies except as allowed by applicable building codes and authorities 
having jurisdiction. 

3.4 DUCT SEALING 

A. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible": 

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 
2. Outdoor, Supply-Air Ducts:  Seal Class A. 
3. Outdoor, Exhaust Ducts:  Seal Class C. 
4. Outdoor, Return-Air Ducts:  Seal Class C. 
5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower:  Seal Class B. 
6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg :  Seal 

Class A. 
7. Unconditioned Space, Exhaust Ducts:  Seal Class C. 
8. Unconditioned Space, Return-Air Ducts:  Seal Class B. 
9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower:  Seal Class C. 
10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg :  Seal Class B. 
11. Conditioned Space, Exhaust Ducts:  Seal Class B. 
12. Conditioned Space, Return-Air Ducts:  Seal Class C. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, 
"Hangers and Supports." 
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B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners 
appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 
2. Install powder-actuated concrete fasteners after concrete is placed and completely cured. 
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs more 

than 4 inches thick. 
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs 

less than 4 inches thick. 
5. Do not use powder-actuated concrete fasteners for seismic restraints. 

C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Table 5-1 , "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for 
Round Duct," for maximum hanger spacing; install hangers and supports within 24 inches of each elbow 
and within 48 inches of each branch intersection. 

D. Hangers Exposed to View:  Threaded rod and angle or channel supports. 

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet 
metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet . 

F. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, and 
shear capacities appropriate for supported loads and building materials where used. 

3.6 SEISMIC-RESTRAINT-DEVICE INSTALLATION 

A. Install ducts with hangers and braces designed to support the duct and to restrain against seismic forces 
required by applicable building codes.  Comply with SMACNA's "Seismic Restraint Manual:  Guidelines 
for Mechanical Systems." 

1. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum of 80 feet 
o.c. 

2. Brace a change of direction longer than 12 feet . 

B. Select seismic-restraint devices with capacities adequate to carry present and future static and seismic 
loads. 

C. Install cables so they do not bend across edges of adjacent equipment or building structure. 

D. Install cable restraints on ducts that are suspended with vibration isolators. 

E. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having 
jurisdiction]. 

F. Attachment to Structure:  If specific attachment is not indicated, anchor bracing and restraints to 
structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members. 

G. Drilling for and Setting Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  
Do not damage existing reinforcement or embedded items during drilling.  Notify the Architect if 
reinforcing steel or other embedded items are encountered during drilling.  Locate and avoid 
prestressed tendons, electrical and telecommunications conduit, and gas lines. 
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2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design 
strength. 

3. Wedge Anchors:  Protect threads from damage during anchor installation.  Heavy-duty sleeve 
anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to 
be fastened. 

4. Set anchors to manufacturer's recommended torque, using a torque wrench. 
5. Install zinc-coated steel anchors for interior applications and stainless-steel anchors for 

applications exposed to weather. 

3.7 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Division 23 Section "Air Duct 
Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet 
and inlet, and terminal unit connections. 

3.8 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner.  
Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.  Paint materials and 
application requirements are specified in Division 09 painting Sections. 

3.9 START UP 

A. Air Balance:  Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for 
HVAC." 

3.10 DUCT SCHEDULE 

A. Supply Ducts: 

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units: 

a. Pressure Class:  Positive 2-inch wg. 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 

2. Ducts Connected to Constant-Volume Air-Handling Units: 

a. Pressure Class:  Positive 2-inch wg. 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular: 12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 

3. Ducts Connected to Equipment Not Listed Above: 

a. Pressure Class:  Positive 2-inch wg. 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular: 12. 
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d. SMACNA Leakage Class for Round and Flat Oval: 12. 

B. Return Ducts: 

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units: 

a. Pressure Class:  Positive or negative 2-inch wg. 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 

2. Ducts Connected to Air-Handling Units: 

a. Pressure Class:  Positive or negative 2-inch wg. 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular: 12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 

3. Ducts Connected to Equipment Not Listed Above: 

a. Pressure Class:  Positive or negative 2-inch wg. 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular: 12. 
d. SMACNA Leakage Class for Round and Flat Oval: 12. 

C. Exhaust Ducts: 

1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air: 

a. Pressure Class:  Negative 2-inch wg. 
b. Minimum SMACNA Seal Class:  B if negative pressure, and A if positive pressure. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 

2. Ducts Connected to Air-Handling Units: 

a. Pressure Class:  Positive or negative 2-inch wg. 
b. Minimum SMACNA Seal Class:  B if negative pressure, and A if positive pressure. 
c. SMACNA Leakage Class for Rectangular: 12. 
d. SMACNA Leakage Class for Round and Flat Oval:  12. 

3. Ducts Connected to Commercial Kitchen Hoods:  Comply with NFPA 96. 

a. Exposed to View:  Type 304, stainless-steel sheet, No. 3 finish. 
b. Concealed:  Carbon-steel sheet. 
c. Welded seams and joints. 
d. Pressure Class:  Positive or negative 3-inch wg. 
e. Minimum SMACNA Seal Class:  Welded seams, joints, and penetrations. 
f. SMACNA Leakage Class:  3. 

4. Ducts Connected to Equipment Not Listed Above: 

a. Pressure Class:  Positive or negative 2-inch wg. 
b. Minimum SMACNA Seal Class:  B if negative pressure, and A if positive pressure. 
c. SMACNA Leakage Class for Rectangular:  12. 
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d. SMACNA Leakage Class for Round and Flat Oval:  12. 

D. Intermediate Reinforcement: 

1. Galvanized-Steel Ducts:  Galvanized steel. 
2. PVC-Coated Ducts: 

a. Exposed to Airstream:  Match duct material. 
b. Not Exposed to Airstream:  Match duct material. 

3. Stainless-Steel Ducts: 

a. Exposed to Airstream:  Match duct material. 
b. Not Exposed to Airstream: Match duct material. 

4. Aluminum Ducts:  Aluminum. 

E. Liner: 

1. Supply Fan Plenums:  Fibrous glass, Type II, 1-1/2 inches thick. 
2. Return- and Exhaust-Fan Plenums:  Fibrous glass, Type II, 2 inches thick. 

F. Elbow Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 4-2, "Rectangular Elbows." 

a. Velocity 1000 fpm or Lower: 

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio. 
2) Mitered Type RE 4 without vanes. 

b. Velocity 1000 to 1500 fpm : 

1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes. 
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows." 

c. Velocity 1500 fpm or Higher: 

1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows." 

2. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 4-2, "Rectangular Elbows." 

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 
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c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, 
"Vane Support in Elbows." 

3. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 3-4, "Round Duct Elbows." 

a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows."  
Elbows with less than 90-degree change of direction have proportionately fewer segments. 

1) Velocity 1000 fpm or Lower:  0.5 radius-to-diameter ratio and three segments for 
90-degree elbow. 

2) Velocity 1000 to 1500 fpm :  1.0 radius-to-diameter ratio and four segments for 90-
degree elbow. 

3) Velocity 1500 fpm or Higher:  1.5 radius-to-diameter ratio and five segments for 
90-degree elbow. 

b. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated. 
c. Round Elbows, 14 Inches and Larger in Diameter:  Standing seam. 

G. Branch Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 4-6, "Branch Connection." 

a. Rectangular Main to Rectangular Branch:  45-degree entry. 
b. Rectangular Main to Round Branch:  Spin in. 

2. Round and Flat Oval:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees."  Saddle 
taps are permitted in existing duct. 

a. Velocity 1000 fpm or Lower:  90-degree tap. 
b. Velocity 1000 to 1500 fpm :  Conical tap. 
c. Velocity 1500 fpm or Higher:  45-degree lateral. 

END OF SECTION 233113 
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SECTION 233300 - AIR DUCT ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Backdraft and pressure relief dampers. 
2. Manual volume dampers. 
3. Fire dampers. 
4. Turning vanes. 
5. Remote damper operators. 
6. Duct-mounted access doors. 
7. Flexible connectors. 
8. Flexible ducts. 
9. Duct accessory hardware. 

B. Related Sections: 

1. Division 23 Section "HVAC Gravity Ventilators" for roof-mounted ventilator caps. 
2. Division 28 Section "Fire Detection and Alarm" for duct-mounted fire and smoke detectors. 

1.3 SUBMITTALS 

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

B. Operation and Maintenance Data:  For air duct accessories to include in operation and maintenance 
manuals. 

1.4 QUALITY ASSURANCE 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with AMCA 500-D testing for damper rating. 

PART 2 - PRODUCTS 

2.1 MATERIALS 
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A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable 
materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal 
materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other 
imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation:  G60. 
2. Exposed-Surface Finish:  Mill phosphatized. 

C. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum 
diameter for lengths longer than 36 inches . 

2.2 BACKDRAFT AND PRESSURE RELIEF DAMPERS 

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

1. Air Balance Inc.; a division of Mestek, Inc. 
2. American Warming and Ventilating; a division of Mestek, Inc. 
3. Cesco Products; a division of Mestek, Inc. 
4. Duro Dyne Inc. 
5. Greenheck Fan Corporation. 
6. Nailor Industries Inc. 
7. Ruskin Company. 
8. Vent Products Company, Inc. 

B. Description:  Gravity balanced. 

C. Maximum Air Velocity:  2000 fpm. 

D. Maximum System Pressure: 2-inch wg. 

E. Frame:  0.052-inch- thick, galvanized sheet steel, with welded corners and mounting flange. 

F. Blades:  Multiple single-piece blades, center-pivoted, maximum 6-inch width, 0.050-inch- thick 
aluminum sheet noncombustible, tear-resistant, neoprene-coated fiberglass with sealed edges. 

G. Blade Action:  Parallel. 

H. Blade Seals:  Neoprene, mechanically locked. 

I. Blade Axles: 

1. Material: Galvanized steel. 
2. Diameter: 0.20 inch. 

J. Tie Bars and Brackets:  Galvanized steel. 

K. Return Spring:  Adjustable tension. 

L. Bearings: Steel ball or synthetic pivot bushings. 

M. Accessories: 
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1. Adjustment device to permit setting for varying differential static pressure. 
2. Screen Mounting:  Rear mounted. 
3. Screen Material:  Galvanized steel. 
4. Screen Type:  Bird. 
5. 90-degree stops. 

2.3 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 

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

a. Air Balance Inc.; a division of Mestek, Inc. 
b. American Warming and Ventilating; a division of Mestek, Inc. 
c. Flexmaster U.S.A., Inc. 
d. McGill AirFlow LLC. 
e. METALAIRE, Inc. 
f. Nailor Industries Inc. 
g. Ruskin Company. 
h. Vent Products Company, Inc. 

2. Standard leakage rating, with linkage outside airstream. 
3. Suitable for horizontal or vertical applications. 
4. Frames: 

a. Hat-shaped, galvanized-steel channels, 0.064-inch minimum thickness. 
b. Mitered and welded corners. 
c. Flanges for attaching to walls and flangeless frames for installing in ducts. 

5. Blades: 

a. Multiple or single blade. 
b. Opposed-blade design. 
c. Stiffen damper blades for stability. 
d. Galvanized-steel, 0.064 inch thick. 

6. Blade Axles:  Galvanized steel. 
7. Bearings: 

a. Oil-impregnated bronze. 
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of 

damper blades and bearings at both ends of operating shaft. 

8. Tie Bars and Brackets:  Galvanized steel. 

B. Jackshaft: 

1. Size:  1-inch diameter. 
2. Material:  Galvanized-steel pipe rotating within pipe-bearing assembly mounted on supports at 

each mullion and at each end of multiple-damper assemblies. 
3. Length and Number of Mountings:  As required to connect linkage of each damper in multiple-

damper assembly. 
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C. Damper Hardware: 

1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch- thick zinc-plated steel, and a 
3/4-inch hexagon locking nut. 

2. Include center hole to suit damper operating-rod size. 
3. Include elevated platform for insulated duct mounting. 

2.4 CONTROL DAMPERS 

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

1. American Warming and Ventilating; a division of Mestek, Inc. 
2. Arrow United Industries; a division of Mestek, Inc. 
3. Cesco Products; a division of Mestek, Inc. 
4. Greenheck Fan Corporation. 
5. McGill AirFlow LLC. 
6. METALAIRE, Inc. 
7. Metal Form Manufacturing, Inc. 
8. Nailor Industries Inc. 
9. Ruskin Company. 
10. Vent Products Company, Inc. 

B. Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified Ratings Seal for both 
air performance and air leakage. 

C. Frames: 

1. U shaped. 
2. Galvanized steel channels, 0.064 inch thick. 
3. Mitered and welded corners. 

D. Blades: 

1. Multiple blade with maximum blade width of 8 inches . 
2. Parallel- and opposed-blade design. 
3. Galvanized steel. 
4. 0.064 inch thick. 
5. Blade Edging:  Closed-cell neoprene edging. 

E. Blade Axles:  1/2-inch- diameter; galvanized steel; blade-linkage hardware of zinc-plated steel and brass; 
ends sealed against blade bearings. 

1. Operating Temperature Range:  From minus 40 to plus 200 deg F . 

F. Bearings: 

1. Oil-impregnated bronze. 
2. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of damper 

blades and bearings at both ends of operating shaft. 
3. Thrust bearings at each end of every blade. 

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

1. Air Balance Inc.; a division of Mestek, Inc. 
2. Arrow United Industries; a division of Mestek, Inc. 
3. Cesco Products; a division of Mestek, Inc. 
4. Greenheck Fan Corporation. 
5. McGill AirFlow LLC. 
6. METALAIRE, Inc. 
7. Nailor Industries Inc. 
8. Ruskin Company. 
9. Vent Products Company, Inc. 
10. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Type:  Static; rated and labeled according to UL 555 by an NRTL. 

C. Fire Rating:  1-1/2 and 3 hours. 

D. Frame:  Curtain type with blades outside airstream except when located behind grille where blades may 
be inside airstream; fabricated with roll-formed, 0.034-inch- thick galvanized steel; with mitered and 
interlocking corners. 

E. Mounting Sleeve:  Factory- or field-installed, galvanized sheet steel. 

1. Minimum Thickness:  0.052 or 0.138 inch thick, as indicated, and of length to suit application. 
2. Exception:  Omit sleeve where damper-frame width permits direct attachment of perimeter 

mounting angles on each side of wall or floor; thickness of damper frame must comply with sleeve 
requirements. 

F. Mounting Orientation:  Vertical or horizontal as indicated. 

G. Blades:  Roll-formed, interlocking, 0.034-inch- thick, galvanized sheet steel.  In place of interlocking 
blades, use full-length, 0.034-inch- thick, galvanized-steel blade connectors. 

H. Horizontal Dampers:  Include blade lock and stainless-steel closure spring. 

I. Heat-Responsive Device:  Replaceable, 165 deg F rated, fusible links. 

2.6 TURNING VANES 

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

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. METALAIRE, Inc. 
4. SEMCO Incorporated. 
5. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support with bars 
perpendicular to blades set; set into vane runners suitable for duct mounting. 

C. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows." 

D. Vane Construction:  Single wall. 
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2.7 REMOTE DAMPER OPERATORS 

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

1. Pottorff; a division of PCI Industries, Inc. 
2. Ventfabrics, Inc. 
3. Young Regulator Company. 
4. Approved equal.. 

B. Description:  Cable system designed for remote manual damper adjustment. 

C. Tubing:  Brass. 

D. Cable:  Stainless steel. 

E. Wall-Box Mounting:  Recessed, 2 inches deep. 

F. Wall-Box Cover-Plate Material:  Stainless steel. 

2.8 DUCT-MOUNTED ACCESS DOORS 

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

1. American Warming and Ventilating; a division of Mestek, Inc. 
2. Cesco Products; a division of Mestek, Inc. 
3. Ductmate Industries, Inc. 
4. Flexmaster U.S.A., Inc. 
5. Greenheck Fan Corporation. 
6. McGill AirFlow LLC. 
7. Nailor Industries Inc. 
8. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible"; Figures 7-2 , "Duct Access Doors and Panels," and 7-3, 
"Access Doors - Round Duct." 

1. Door: 

a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct pressure 

class. 
c. Vision panel. 
d. Hinges and Latches:  1-by-1-inch butt or piano hinge and cam latches. 
e. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 
3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches Square:  No hinges and two sash locks. 
b. Access Doors up to 18 Inches Square:  Two hinges and two sash locks. 
c. Access Doors up to 24 by 48 Inches :  Three hinges and two compression latches. 
d. Access Doors Larger Than 24 by 48 Inches :  Four hinges and two compression latches 

with outside and inside handles. 
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2.9 FLEXIBLE CONNECTORS 

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

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Ventfabrics, Inc. 
4. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Materials:  Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives:  Comply with UL 181, Class 1. 

D. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene. 

1. Minimum Weight:  26 oz./sq. yd. . 
2. Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling. 
3. Service Temperature:  Minus 40 to plus 200 deg F . 

E. Thrust Limits:  Combination coil spring and elastomeric insert with spring and insert in compression, and 
with a load stop.  Include rod and angle-iron brackets for attaching to fan discharge and duct. 

1. Frame:  Steel, fabricated for connection to threaded rods and to allow for a maximum of 30 
degrees of angular rod misalignment without binding or reducing isolation efficiency. 

2. Outdoor Spring Diameter:  Not less than 80 percent of the compressed height of the spring at rated 
load. 

3. Minimum Additional Travel:  50 percent of the required deflection at rated load. 
4. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 
5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without deformation or 

failure. 
6. Elastomeric Element:  Molded, oil-resistant rubber or neoprene. 
7. Coil Spring:  Factory set and field adjustable for a maximum of 1/4-inch movement at start and 

stop. 

2.10 FLEXIBLE DUCTS 

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

1. Flexmaster U.S.A., Inc. 
2. McGill AirFlow LLC. 
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 
4. Approved equal. 

B. Insulated, Flexible Duct:  UL 181, Class 1, black polymer film supported by helically wound, spring-steel 
wire; fibrous-glass insulation; polyethylene or aluminized vapor-barrier film. 

1. Pressure Rating:  4-inch wg positive and 0.5-inch wg negative. 
2. Maximum Air Velocity:  4000 fpm . 
3. Temperature Range:  Minus 20 to plus 175 deg F . 
4. Insulation R-Value: 5. 

C. Flexible Duct Connectors: 
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1. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear 
action in sizes 3 through 18 inches , to suit duct size. 

2.11 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  
Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation 
thickness. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct 
Construction Standards," for fibrous-glass ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in 
galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum 
accessories in aluminum ducts. 

C. Install backdraft or control dampers at inlet of exhaust fans or exhaust ducts as close as possible to 
exhaust fan unless otherwise indicated. 

D. Install volume dampers at points on supply, return, and exhaust systems where branches extend from 
larger ducts.  Where dampers are installed in ducts having duct liner, install dampers with hat channels of 
same depth as liner, and terminate liner with nosing at hat channel. 

1. Install steel volume dampers in steel ducts. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 

F. Install test holes at fan inlets and outlets and elsewhere as indicated. 

G. Install firedampers according to UL listing. 

H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories 
and equipment at the following locations: 

1. On both sides of duct coils. 
2. Upstream and downstream from duct filters. 
3. At outdoor-air intakes and mixed-air plenums. 
4. At drain pans and seals. 
5. Downstream from manual volume dampers, control dampers, backdraft dampers, and equipment. 
6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.  Access 

doors for access to fire or smoke dampers having fusible links shall be pressure relief access doors 
and shall be outward operation for access doors installed upstream from dampers and inward 
operation for access doors installed downstream from dampers. 

7. At each change in direction and at maximum 50-foot spacing. 
8. Upstream and downstream from turning vanes. 
9. Upstream or downstream from duct silencers. 
10. Control devices requiring inspection. 
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11. Elsewhere as indicated. 

I. Install access doors with swing against duct static pressure. 

J. Access Door Sizes: 

1. Two-Hand Access:  12 by 6 inches . 

K. Label access doors according to Division 23 Section "Identification for HVAC Piping and Equipment" to 
indicate the purpose of access door. 

L. Install flexible connectors to connect ducts to equipment. 

M. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with loaded vinyl 
sheet held in place with metal straps. 

N. Connect terminal units to supply ducts directly or with maximum 12-inch lengths of flexible duct.  Do not 
use flexible ducts to change directions. 

O. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch lengths of flexible duct 
clamped or strapped in place. 

P. Connect flexible ducts to metal ducts with draw bands. 

Q. Install duct test holes where required for testing and balancing purposes. 

R. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment.  Attach thrust limits at 
centerline of thrust and adjust to a maximum of 1/4-inch movement during start and stop of fans. 

3.2 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 
2. Inspect locations of access doors and verify that purpose of access door can be performed. 
3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of movement 

and verify that proper heat-response device is installed. 
4. Inspect turning vanes for proper and secure installation. 
5. Operate remote damper operators to verify full range of movement of operator and damper. 

END OF SECTION 233300 
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SECTION 233423 - HVAC POWER VENTILATORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

 
1. Centrifugal wall ventilators. 

1.2 SUBMITTALS 

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

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

1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method 
of field assembly, components, and location and size of each field connection. 

2. Wiring Diagrams:  For power, signal, and control wiring. 
3. Vibration Isolation Base Details:  Detail fabrication including anchorages and attachments to 

structure and to supported equipment.  Include adjustable motor bases, rails, and frames for 
equipment mounting. 

4. Design Calculations:  Calculate requirements for selecting vibration isolators and seismic 
restraints and for designing vibration isolation bases. 

C. Operation and maintenance data. 

1.3 QUALITY ASSURANCE 

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

B. AMCA Compliance:  Fans shall have AMCA-Certified performance ratings and shall bear the AMCA-
Certified Ratings Seal. 

PART 2 - PRODUCTS 

2.1 CENTRIFUGAL WALL VENTILATORS 

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

1. Acme Engineering & Manufacturing Corporation. 
2. Aerovent; a division of Twin City Fan Companies, Ltd. 
3. American Coolair Corporation. 
4. Breidert Air Products. 
5. Broan-NuTone LLC; NuTone Inc. 
6. Carnes Company. 



UTNG – FILLMORE ARMORY REMODEL 
 

HVAC POWER VENTILATORS 233423 - 2 

7. Greenheck Fan Corporation. 
8. Hartzell Fan Incorporated. 
9. JencoFan. 
10. Loren Cook Company. 
11. PennBarry. 

B. Housing:  Heavy-gage, removable, spun-aluminum, dome top and outlet baffle; venturi inlet cone. 

C. Fan Wheel:  Aluminum hub and wheel with backward-inclined blades. 

D. Belt Drives: 

1. Resiliently mounted to housing. 
2. Fan Shaft:  Turned, ground, and polished steel; keyed to wheel hub. 
3. Shaft Bearings:  Permanently lubricated, permanently sealed, self-aligning ball bearings. 
4. Pulleys:  Cast-iron, adjustable-pitch motor pulley. 
5. Fan and motor isolated from exhaust airstream. 

E. Accessories: 
1. Dampers:  Counterbalanced, parallel-blade, backdraft dampers mounted in wall sleeve; factory set 

to close when fan stops. 

F. Capacities and Characteristics: See Schedule on Drawings 

2.2 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency 
requirements for motors specified in Division 23 Section "Common Motor Requirements for HVAC 
Equipment." 

1. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load will not 
require motor to operate in service factor range above 1.0. 

2. Controllers, Electrical Devices, and Wiring:  Comply with requirements for electrical devices and 
connections specified in Division 26 Sections. 

2.3 SOURCE QUALITY CONTROL 

A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan Sound Ratings 
from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant Room Method for 
Sound Testing of Fans."  Label fans with the AMCA-Certified Ratings Seal. 

B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed of rotation, and 
efficiency by factory tests according to AMCA 210, "Laboratory Methods of Testing Fans for 
Aerodynamic Performance Rating."  Label fans with the AMCA-Certified Ratings Seal. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install units with clearances for service and maintenance. 
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B. Label units according to requirements specified in Division 23 Section "Identification for HVAC Piping 
and Equipment." 

C. Install wall units per manufacturer’s instructions. 

3.2 CONNECTIONS 

A. Duct installation and connection requirements are specified in other Division 23 Sections.  Drawings 
indicate general arrangement of ducts and duct accessories.  Make final duct connections with flexible 
connectors.  Flexible connectors are specified in Division 23 Section "Air Duct Accessories." 

B. Install ducts adjacent to power ventilators to allow service and maintenance. 

C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems." 

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and 
Cables." 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 
components, assemblies, and equipment installations, including connections, and to assist in 
testing. 

B. Tests and Inspections: 

1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that connections to ducts and 

electrical components are complete.  Verify that proper thermal-overload protection is installed in 
motors, starters, and disconnect switches. 

3. Verify that cleaning and adjusting are complete. 
4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan wheel free 

rotation and smooth bearing operation.  Reconnect fan drive system, align and adjust belts, and 
install belt guards. 

5. Adjust belt tension. 
6. Adjust damper linkages for proper damper operation. 
7. Verify lubrication for bearings and other moving parts. 
8. Verify that manual and automatic volume control and fire and smoke dampers in connected 

ductwork systems are in fully open position. 
9. Disable automatic temperature-control operators, energize motor and adjust fan to indicated rpm, 

and measure and record motor voltage and amperage. 
10. Shut unit down and reconnect automatic temperature-control operators. 
11. Remove and replace malfunctioning units and retest as specified above. 

C. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment. 

D. Prepare test and inspection reports. 
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3.4 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 

B. Adjust belt tension. 

C. Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for 
testing, adjusting, and balancing procedures. 

D. Replace fan and motor pulleys as required to achieve design airflow. 

E. Lubricate bearings. 

END OF SECTION 233423 
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SECTION 233713 - DIFFUSERS, REGISTERS, AND GRILLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Round ceiling diffusers. 
2. Rectangular and square ceiling diffusers. 
3. Adjustable bar registers and grilles. 
4. Fixed face registers and grilles. 

B. Related Sections: 
1. Division 23 Section "Air Duct Accessories" for fire and smoke dampers and volume-control 

dampers not integral to diffusers, registers, and grilles. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated, include the following: 

1. Data Sheet:  Indicate materials of construction, finish, and mounting details; and performance data 
including throw and drop, static-pressure drop, and noise ratings. 

2. Diffuser, Register, and Grille Schedule:  Indicate drawing designation, room location, quantity, 
model number, size, and accessories furnished. 

PART 2 - PRODUCTS 

2.1 CEILING DIFFUSERS 

A. Round Ceiling Diffuser: 

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

a. Anemostat Products; a Mestek company. 
b. Carnes. 
c. Hart & Cooley Inc. 
d. METALAIRE, Inc. 
e. Nailor Industries Inc. 
f. Price Industries. 
g. Titus. 
h. Tuttle & Bailey. 
i. Air Distribution Products. 

2. Devices shall be specifically designed for variable-air-volume flows. 
3. Material:  Steel] [Aluminum. 
4. Finish:  Baked enamel, white. 
5. Face Style:  See Air Device Schedule on the Drawings 
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6. Mounting:  Duct connection.. 
7. Dampers:  Butterfly. 

B. Rectangular and Square Ceiling Diffusers: 

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

a. A-J Manufacturing Co., Inc. 
b. Anemostat Products; a Mestek company. 
c. Carnes. 
d. Hart & Cooley Inc. 
e. Krueger. 
f. METALAIRE, Inc. 
g. Nailor Industries Inc. 
h. Price Industries. 
i. Titus. 
j. Tuttle & Bailey. 
k. Air Distribution Products. 

2. Devices shall be specifically designed for variable-air-volume flows. 
3. Material:  Steel. 
4. Finish:  Baked enamel, white. 
5. Face Size:  See Air Device Schedule on drawings. 
6. Face Style: See Air Device Schedule on drawings. 
7. Mounting: See Air Device Schedule on drawings. 
8. Pattern: See Air Device Schedule on drawings. 
9. Dampers:  Butterfly. 

2.2 REGISTERS AND GRILLES 

A. Adjustable Bar Register: 

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

a. A-J Manufacturing Co., Inc. 
b. Anemostat Products; a Mestek company. 
c. Carnes. 
d. Dayus Register & Grille Inc. 
e. Hart & Cooley Inc. 
f. Krueger. 
g. METALAIRE, Inc. 
h. Nailor Industries Inc. 
i. Price Industries. 
j. Titus. 
k. Tuttle & Bailey. 

2. Material:  Steel. 
3. Finish:  Baked enamel, white. 
4. Face Blade Arrangement:  Horizontal spaced 3/4 inch apart. 
5. Core Construction:  Integral. 
6. Rear-Blade Arrangement:  Vertical] spaced 3/4 inch apart. 
7. Frame:  1 inch wide. 
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8. Mounting:  Countersunk screw. 
9. Accessories: 

a. Rear-blade gang operator. 

2.3 SOURCE QUALITY CONTROL 

A. Verification of Performance:  Rate diffusers, registers, and grilles according to ASHRAE 70, "Method of 
Testing for Rating the Performance of Air Outlets and Inlets." 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb. 

B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, and 
accessories.  Air outlet and inlet locations have been indicated to achieve design requirements for air 
volume, noise criteria, airflow pattern, throw, and pressure drop.  Make final locations where indicated, as 
much as practical.  For units installed in lay-in ceiling panels, locate units in the center of panel.  Where 
architectural features or other items conflict with installation, notify Architect for a determination of final 
location. 

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and 
maintenance of dampers, air extractors, and fire dampers. 

3.2 ADJUSTING 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before 
starting air balancing. 

END OF SECTION 233713 
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SECTION 233723 - HVAC GRAVITY VENTILATORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Roof hoods. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design ventilators, including comprehensive engineering analysis by a qualified 
professional engineer, using structural and seismic performance requirements and design criteria 
indicated. 

B. Structural Performance:  Ventilators shall withstand the effects of gravity loads and the following loads 
and stresses within limits and under conditions indicated without permanent deformation of ventilator 
components, noise or metal fatigue caused by ventilator blade rattle or flutter, or permanent damage to 
fasteners and anchors.  Wind pressures shall be considered to act normal to the face of the building. 

1. Wind Loads:  Determine loads based on pressures as indicated on Drawings. 
2. Wind Loads:  Determine loads based on a uniform pressure of 30 lbf/sq. ft., acting inward or 

outward. 

C. Seismic Performance:  Ventilators, including attachments to other construction, shall withstand the 
effects of earthquake motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts from 
the device when subjected to the seismic forces specified and the unit will be fully operational 
after the seismic event." 

D. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes, 
without buckling, opening of joints, overstressing of components, failure of connections, or other 
detrimental effects. 

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

E. Water Entrainment:  Limit water penetration through unit to comply with ASHRAE 62.1. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 
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1.5 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 
2. AWS D1.3, "Structural Welding Code - Sheet Steel." 

1.6 COORDINATION 

A. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual 
equipment provided. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Aluminum Sheet:  ASTM B 209 , Alloy 3003 or 5005 with temper as required for forming or as 
otherwise recommended by metal producer for required finish. 

B. Fasteners:  Same basic metal and alloy as fastened metal or 300 Series stainless steel unless otherwise 
indicated.  Do not use metals that are incompatible with joined materials. 

1. Use types and sizes to suit unit installation conditions. 
2. Use hex-head or Phillips pan-head screws for exposed fasteners unless otherwise indicated. 

C. Post-Installed Fasteners for Concrete and Masonry: Torque-controlled expansion anchors made from 
stainless-steel components, with capability to sustain without failure a load equal to 4 times the loads 
imposed for concrete, or 6 times the load imposed for masonry, as determined by testing per 
ASTM E 488, conducted by a qualified independent testing agency. 

D. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

2.2 FABRICATION, GENERAL 

A. Factory or shop fabricate gravity ventilators to minimize field splicing and assembly.  Disassemble units 
to the minimum extent as necessary for shipping and handling.  Clearly mark units for reassembly and 
coordinated installation. 

B. Fabricate frames, including integral bases, to fit in openings of sizes indicated, with allowances made for 
fabrication and installation tolerances, adjoining material tolerances, and perimeter sealant joints. 

C. Fabricate units with closely fitted joints and exposed connections accurately located and secured. 

D. Fabricate supports, anchorages, and accessories required for complete assembly. 

E. Perform shop welding by AWS-certified procedures and personnel. 

2.3 ROOF HOODS 

A. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]: 
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1. Acme Engineering & Mfg. Corporation. 
2. Aerovent. 
3. Carnes. 
4. Greenheck Fan Corporation. 
5. JencoFan. 
6. Loren Cook Company. 
7. PennBarry. 

B. Factory or shop fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figures 6-6 and 6-7. 

C. Materials:  Galvanized-steel sheet, minimum 0.064-inch- thick base and 0.040-inch- thick hood; suitably 
reinforced. 

D. Roof Curbs:  Galvanized-steel sheet; with mitered and welded corners; 1-1/2-inch- thick, rigid fiberglass 
insulation adhered to inside walls; and 1-1/2-inch wood nailer.  Size as required to fit roof opening and 
ventilator base. 

1. Configuration:  Self-flashing without a cant strip, with Built-in cant and mounting flange. 
2. Overall Height:  12 inches. 

E. Bird Screening: Aluminum, 1/2-inch- square mesh, 0.063-inch wire 

F. Galvanized-Steel Sheet Finish: 

1. Surface Preparation:  Clean surfaces of dirt, grease, and other contaminants.  Clean welds, 
mechanical connections, and abraded areas and repair galvanizing according to ASTM A 780.  
Apply a conversion coating suited to the organic coating to be applied over it. 

2. Baked-Enamel Finish:  Immediately after cleaning and pretreating, apply manufacturer's standard 
finish consisting of prime coat and thermosetting topcoat, with a minimum dry film thickness of 1 
mil for topcoat and an overall minimum dry film thickness of 2 mils . 

a. Color and Gloss: As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install gravity ventilators level, plumb, and at indicated alignment with adjacent work. 

B. Install gravity ventilators with clearances for service and maintenance. 

C. Install perimeter reveals and openings of uniform width for sealants and joint fillers, as indicated. 

D. Install concealed gaskets, flashings, joint fillers, and insulation as installation progresses.  Comply with 
Division 07 Section "Joint Sealants" for sealants applied during installation. 

E. Label gravity ventilators according to requirements specified in Division 23 Section "Identification for 
HVAC Piping and Equipment." 

F. Protect galvanized and nonferrous-metal surfaces from corrosion or galvanic action by applying a heavy 
coating of bituminous paint on surfaces that will be in contact with concrete, masonry, or dissimilar 
metals. 
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G. Repair finishes damaged by cutting, welding, soldering, and grinding.  Restore finishes so no evidence 
remains of corrective work.  Return items that cannot be refinished in the field to the factory, make 
required alterations, and refinish entire unit or provide new units. 

3.2 CONNECTIONS 

A. Duct installation and connection requirements are specified in other Division 23 Sections.  Drawings 
indicate general arrangement of ducts and duct accessories. 

3.3 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 

END OF SECTION 233723 
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SECTION 235400 - FURNACES 

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. Gas-fired, condensing furnaces and accessories complete with controls. 
2. Air filters. 
3. Refrigeration components. 

B. Related Sections include the following: 

1. Division 01 Section "Sustainable Design Requirements" for additional LEED requirements. 

1.3 SUBMITTALS 

A. Product Data:  Include rated capacities, operating characteristics, furnished specialties, and accessories 
for each of the following: 

1. Furnace. 
2. Thermostat. 
3. Air filter. 
4. Refrigeration components (Condenser by same manufacturer as furnace). 

B. Operation and Maintenance Data:  For each furnace to include in emergency, operation, and maintenance 
manuals for each of the following: 

1. Furnace and accessories complete with controls. 
2. Air filter. 
3. Refrigeration components. 

C. Warranty:  Special warranty specified in this Section. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended 
use. 

B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems and 
Equipment" and Section 7 - "Construction and Startup." 
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C. ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-2004, 
Section 6 - "Heating, Ventilating, and Air-Conditioning." 

D. Comply with NFPA 70. 

1.5 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 03. 

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are 
specified in Division 07 Section "Roof Accessories." 

1.6 WARRANTY 

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

1. Warranty Period, Commencing on Date of Substantial Completion: 

a. Furnace Heat Exchanger:  10 years. 
b. Integrated Ignition and Blower Control Circuit Board :  Five years. 
c. Refrigeration Compressors:  10 years. 
d. Evaporator and Condenser Coils:  Five years. 

PART 2 - PRODUCTS 

2.1 GAS-FIRED FURNACES, CONDENSING 

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

1. Bryant Heating & Cooling Systems; Div. of United Technologies Corp. 
2. Carrier Corporation; Div. of United Technologies Corp. 
3. Lennox Industries Inc. 
4. Tempstar Heating & Cooling Products; a division of International Comfort Products, LLC. 
5. Trane. 
6. York International Corp.; a division of Unitary Products Group. 

B. General Requirements for Gas-Fired, Condensing Furnaces:  Factory assembled, piped, wired, and tested; 
complying with ANSI Z21.47/CSA 2.3, "Gas-Fired Central Furnaces," and with NFPA 54. 

C. Cabinet:  Steel. 

1. Cabinet interior around heat exchanger shall be factory-installed insulation. 
2. Lift-out panels shall expose burners and all other items requiring access for maintenance. 
3. Factory paint external cabinets in manufacturer's standard color. 

D. Fan:  Centrifugal, factory balanced, resilient mounted, direct drive. 

1. Fan Motors:  Comply with requirements in Division 23 Section "Common Motor Requirements 
for HVAC Equipment." 
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E. Type of Gas:  Natural. 

F. Heat Exchanger: 

1. Primary:  Aluminized steel. 
2. Secondary:  Stainless steel. 

G. Burner: 

1. Gas Valve:  100 percent safety two-stage main gas valve, main shutoff valve, pressure regulator, 
safety pilot with electronic flame sensor, limit control, transformer, and combination ignition/fan 
timer control board. 

2. Ignition:  Electric pilot ignition, with hot-surface igniter or electric spark ignition. 

H. Gas-Burner Safety Controls: 

1. Electronic Flame Sensor:  Prevents gas valve from opening until pilot flame is proven; stops gas 
flow on ignition failure. 

2. Flame Rollout Switch:  Installed on burner box; prevents burner operation. 
3. Limit Control:  Fixed stop at maximum permissible setting; de-energizes burner on excessive 

bonnet temperature; automatic reset. 

I. Combustion-Air Inducer:  Centrifugal fan with thermally protected motor and sleeve bearings prepurges 
heat exchanger and vents combustion products; pressure switch prevents furnace operation if combustion-
air inlet or flue outlet is blocked. 

J. Furnace Controls:  Solid-state board integrates ignition, heat, cooling, and fan speeds; adjustable fan-on 
and fan-off timing; terminals for connection to accessories; diagnostic light with viewport. 

K. Accessories: 

1. Combination Combustion-Air Intake and Vent:  PVC plastic fitting to combine combustion-air 
inlet and vent through roof. 

2.2 THERMOSTATS 

A. Solid-State Thermostat:  Wall-mounting, programmable, microprocessor-based unit with automatic 
switching from heating to cooling, preferential rate control, seven-day programmability with minimum of 
four temperature presets per day, and battery backup protection against power failure for program 
settings. 

B. Control Wiring:  Unshielded twisted-pair cabling. 

1. No. 24 AWG, 100 ohm, four pair. 
2. Cable Jacket Color:  Blue. 

C. Controls shall comply with requirements in ASHRAE/IESNA 90.1-2004, "Controls." 

2.3 AIR FILTERS 

A. Disposable Filters:  1-inch thick fiberglass mediain sheet metal frame. 
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2.4 REFRIGERATION COMPONENTS 

A. General Refrigeration Component Requirements: 

1. Refrigeration compressor, coils, and specialties shall be designed to operate with CFC-free 
refrigerants. 

2. Energy Efficiency:  Equal to or greater than prescribed by ASHRAE/IESNA 90.1-2004, "Energy 
Standard for Buildings except Low-Rise Residential Buildings." 

B. Refrigerant Coil:  Copper tubes mechanically expanded into aluminum fins.  Comply with ARI 210/240, 
"Unitary Air-Conditioning and Air-Source Heat Pump Equipment." Match size with furnace.  Include 
condensate drain pan with accessible drain outlet. 

1. Refrigerant Coil Enclosure:  Steel, matching furnace and evaporator coil, with access panel and 
flanges for integral mounting at or on furnace cabinet and galvanized sheet metal drain pan coated 
with black asphaltic base paint. 

C. Refrigerant Line Kits:  Annealed-copper suction and liquid lines factory cleaned, dried, pressurized with 
nitrogen, sealed, and with suction line insulated.  Provide in standard lengths for installation without 
joints, except at equipment connections. 

1. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with 
ASTM C 534, Type I, 1/2 inch thick. 

D. Air-Cooled, Compressor-Condenser Unit: 

1. Casing:  Steel, finished with baked enamel, with removable panels for access to controls, weep 
holes for water drainage, and mounting holes in base.  Provide brass service valves, fittings, and 
gage ports on exterior of casing. 

2. Compressor:  Hermetically sealed scroll type. 

a. Crankcase heater. 
b. Restrained vibration isolation mounts for compressor. 
c. Compressor motor shall have thermal- and current-sensitive overload devices, start 

capacitor, relay, and contactor. 
d. Two-speed compressor motors shall have manual-reset high-pressure switch and 

automatic-reset low-pressure switch. 
e. Refrigerant Charge:  R-410A. 

3. Refrigerant Coil:  Copper tube, with mechanically bonded aluminum fins, complying with 
ARI 210/240, and with liquid subcooler. 

4. Fan:  Aluminum-propeller type, directly connected to motor. 
5. Motor:  Permanently lubricated, with integral thermal-overload protection. 
6. Low Ambient Kit:  Permits operation down to 45 deg F . 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 
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B. Examine factory-installed insulation before furnace installation.  Reject units that are wet, moisture 
damaged, or mold damaged. 

C. Examine roughing-in for gas and refrigerant piping systems to verify actual locations of piping 
connections before equipment installation. 

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

3.2 INSTALLATION 

A. Install gas-fired furnaces and associated fuel and vent features and systems according to NFPA 54. 

B. Base-Mounted Units:  Secure units to substrate.  Provide optional bottom closure base if required by 
installation conditions. 

1. Anchor furnace to substrate to resist code-required seismic acceleration. 

C. Controls:  Install thermostats and humidistats at mounting height of 60 inches above floor. 

D. Wiring Method:  Install control wiring in accessible ceiling spaces and in gypsum board partitions where 
unenclosed wiring method may be used.  Conceal control wiring except in unfinished spaces. 

E. Install roof-mounted, compressor-condenser components on equipment supports specified in Division 07 
Section "Roof Accessories."Anchor units to supports with removable, cadmium-plated fasteners. 

3.3 CONNECTIONS 

A. Gas piping installation requirements are specified in Division 23 Section " Facility Natural-Gas Piping."  
Drawings indicate general arrangement of piping, fittings, and specialties.  Connect gas piping with union 
or flange and appliance connector valve. 

B. Install piping adjacent to equipment to allow service and maintenance. 

C. Vent and Outside-Air Connection, Condensing, Gas-Fired Furnaces:  Connect plastic piping vent material 
to furnace connections and extend outdoors.  Terminate vent outdoors with a cap and in an arrangement 
that will protect against entry of birds, insects, and dirt. 

1. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 
2. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 
3. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings 

according to the following: 

a. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements. 

4. Slope pipe vent back to furnace or to outside terminal. 

D. Connect ducts to furnace with flexible connector.  Comply with requirements in Division 23 Section "Air 
Duct Accessories." 

E. Connect refrigerant tubing kits to refrigerant coil in furnace and to air-cooled, compressor-condenser unit. 



UTNG – FILLMORE ARMORY REMODEL 

FURNACES 235400 - 6 

1. Flared Joints:  Use ASME B16.26 fitting and flared ends, following procedures in CDA's "Copper 
Tube Handbook." 

F. Comply with requirements in Division 23 Section "Refrigerant Piping" for installation and joint 
construction of refrigerant piping. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Perform electrical test and visual and mechanical inspection. 
2. Leak Test:  After installation, charge systems with refrigerant and oil and test for leaks.  Repair 

leaks, replace lost refrigerant and oil, and retest until no leaks exist. 
3. Operational Test:  After electrical circuitry has been energized, start units to confirm proper 

operation, product capability, and compliance with requirements. 
4. Verify that fan wheel is rotating in the correct direction and is not vibrating or binding. 
5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

B. Verify that vibration isolation and flexible connections properly dampen vibration transmission to 
structure. 

3.5 STARTUP SERVICE 

A. Complete installation and startup checks according to manufacturer's written instructions and perform the 
following: 

1. Inspect for physical damage to unit casings. 
2. Verify that access doors move freely and are weathertight. 
3. Clean units and inspect for construction debris. 
4. Verify that all bolts and screws are tight. 
5. Adjust vibration isolation and flexible connections. 
6. Verify that controls are connected and operational. 

B. Start unit according to manufacturer's written instructions and complete manufacturer's operational 
checklist. 

C. Measure and record airflows. 

D. Verify proper operation of capacity control device. 

E. After startup and performance test, lubricate bearings and adjust belt tension. 

3.6 ADJUSTING 

A. Adjust initial temperature and humidity set points. 

B. Set controls, burner, and other adjustments for optimum heating performance and efficiency.  Adjust 
heat-distribution features, including shutters, dampers, and relays, to provide optimum heating 
performance and system efficiency. 
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3.7 CLEANING 

A. After completing installation, clean furnaces internally according to manufacturer's written instructions. 

B. Install new filters in each furnace within 14 days after Substantial Completion. 

3.8 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain condensing units.  Refer to Division 01 Section "Demonstration and Training." 

END OF SECTION 234000 
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SECTION 237200 - AIR-TO-AIR ENERGY RECOVERY EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

B. Specification Section 237413 – Package Outdoor Central-Station Air Handling Units 

1.2 SUMMARY 

A. Section Includes: 

1. Packaged energy recovery units connected to Rooftop Unit.  Reference Schedules on drawings. 

1.3 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Air-to-air energy recovery equipment shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts from 
the device when subjected to the seismic forces specified and the unit will be fully operational 
after the seismic event." 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, 
furnished specialties, and accessories. 

B. Seismic Qualification Certificates:  For air-to-air energy recovery equipment, accessories, and 
components, from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and 
describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based and their 
installation requirements. 

C. Field quality-control reports. 

D. Operation and Maintenance Data:  For air-to-air energy recovery equipment to include in maintenance 
manuals. 

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

B. ARI Compliance: 

1. Capacity ratings for air-to-air energy recovery equipment shall comply with ARI 1060, 
"Performance Rating of Air-to-Air Heat Exchangers for Energy Recovery Ventilation 
Equipment." 

2. Capacity ratings for air coils shall comply with ARI 410, "Forced-Circulation Air- Cooling and 
Air-Heating Coils." 

C. ASHRAE Compliance: 

1. Capacity ratings for air-to-air energy recovery equipment shall comply with ASHRAE 84, 
"Method of Testing Air-to-Air Heat Exchangers." 

D. NRCA Compliance:  Roof curbs for roof-mounted equipment shall be constructed according to 
recommendations of NRCA. 

E. UL Compliance: 

1. Packaged heat recovery ventilators shall comply with requirements in UL 1812, "Ducted Heat 
Recovery Ventilators"; or UL 1815, "Nonducted Heat Recovery Ventilators." 

1.6 COORDINATION 

A. Coordinate layout and installation of air-to-air energy recovery equipment 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. 

B. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual 
equipment provided. 

1.7 WARRANTY 

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

1. Warranty Period for Packaged Energy Recovery Units:  Two years. 

PART 2 - PRODUCTS 

2.1 PACKAGED ENERGY RECOVERY UNITS 

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

1. Advanced Thermal Technologies. 
2. American Energy Exchange, Inc. 
3. Greenheck Fan Corporation. 
4. Loren Cook Company. 
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5. Trane; American Standard Companies, Inc. 

B. Housing:  Manufacturer's standard construction with corrosion-protection coating and exterior finish, 
hinged access doors with neoprene gaskets for inspection and access to internal parts, minimum 2-inch 
thick thermal insulation, knockouts for electrical and piping connections, exterior drain connection, and 
lifting lugs. 

1. Inlet:  Weatherproof hood, with damper for exhaust and supply. 

a. Exhaust: Spring-return, two-position, motor-operated damper. 
b. Supply:  Spring-return, two-position, motor-operated damper. 

2. Roof Curb:  Refer to Division 07 Section "Roof Accessories" for roof curbs and equipment 
supports. 

C. Supply and Exhaust Fans:  Forward-curved, centrifugal fan with spring isolators insulated flexible duct 
connections. 

1. Motor and Drive:  Belt driven with adjustable sheaves, motor mounted on adjustable base. 
2. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency 

requirements for motors specified in Division 23 Section "Common Motor Requirements for 
HVAC Equipment." 

3. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load will not 
require motor to operate in service factor range above 1.0. 

4. Controllers, Electrical Devices, and Wiring:  Comply with requirements for electrical devices and 
connections specified in Division 26 Sections. 

5. Spring isolators on each fan having 1-inch static deflection. 

D. Disposable Panel Filters: 

1. Comply with NFPA 90A. 
2. Filter Holding Frames:  Arranged for flat or angular orientation, with access doors on both sides of 

unit.  Filters shall be removable from one side or lift out from access plenum. 
3. Factory-fabricated, viscous-coated, flat-panel type. 
4. Thickness:  2 inches . 
5. Initial Resistance: 0.20 inches wg. 
6. Minimum Arrestance:  80, according to ASHRAE 52.1. 
7. Minimum Merv:  7, according to ASHRAE 52.2. 
8. Media:  Interlaced glass fibers sprayed with nonflammable adhesive[ and antimicrobial agent]. 
9. Frame:  Galvanized steel with metal grid on outlet side, steel rod grid on inlet side, hinged, and 

with pull and retaining handles. 

E. Piping and Wiring:  Fabricate units with space within housing for piping and electrical conduits.  Wire 
motors and controls so only external connections are required during installation. 

 
1. Outdoor Enclosure:  NEMA 250, Type 3R enclosure contains relays, starters, and terminal strip. 
2. Include fused disconnect switches. 

F. Accessories: 

1. Roof Curb:  Mono curb for RTU and Ventilation Heat Recovery Unit with internal duct work, and 
factory-installed wood nailer; complying with NRCA standards; minimum height of 14 inches. 

2. Intake weather hood with 2-inch- thick filters. 
3. Louvered intake weather hood with 2-inch- thick filters in V-bank configuration. 
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4. Exhaust weather hood with birdscreen. 
5. Low-Leakage, Isolation Dampers:  Double-skin, airfoil-blade, extruded-aluminum dampers with 

compressible jamb seals and extruded-vinyl blade edge seals, in opposed-blade arrangement with 
cadmium-plated steel operating rods rotating in sintered bronze or nylon bearings mounted in a 
single galvanized-steel frame, with operating rods connected with a common linkage, and electric 
damper operator factory wired.  Leakage rate shall not exceed 5 cfm/sq. ft. at 1-inch wg and 9 
cfm/sq. ft. at 4-inch wg . 

2.2 CAPACITIES AND CHARACTERISTICS: Reference Energy Recovery Schedule on Drawings for 
capacities and characteristics. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

B. Examine casing insulation materials and filter media before air-to-air energy recovery equipment 
installation.  Reject insulation materials and filter media that are wet, moisture damaged, or mold 
damaged. 

C. Examine roughing-in for electrical services to verify actual locations of connections before installation. 

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

3.2 INSTALLATION 

A. Roof Curb:  Install on roof structure or concrete base, level and secure, according to ARI Guideline B. 
Install air-to-air energy recovery equipment on curbs and coordinate roof penetrations and flashing with 
roof construction specified in Division 07 Section "Roof Accessories." Secure air-to-air energy recovery 
equipment to upper curb rail, and secure curb base to roof framing or concrete base with anchor bolts. 

B. Install wind and seismic restraints according to manufacturers' written instructions. Wind and seismically 
restrained vibration isolation roof-curb rails are specified in Division 23 Section "Vibration and Seismic 
Controls for HVAC Piping and Equipment." 

C. Install units with clearances for service and maintenance. 

D. Install on RTU unit or Mono-Curb as required by manufacturer. 

E. Install new filters at completion of equipment installation and before testing, adjusting, and balancing. 

3.3 CONNECTIONS 

A. Comply with requirements for ductwork specified in Division 23 Section "Metal Ducts." 

B. Electrical Connections:  Comply with applicable requirements in Division 26 Sections. 

1. Install electrical devices furnished with units but not factory mounted. 
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3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and 
adjust components, assemblies, and equipment installations, including connections. 

B. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 
components, assemblies, and equipment installations, including connections, and to assist in 
testing. 

C. Tests and Inspections: 

1. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor 
rotation and unit operation. 

2. Adjust seals and purge. 
3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 
4. Set initial temperature and humidity set points. 
5. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 

D. Air-to-air energy recovery equipment will be considered defective if it does not pass tests and 
inspections. 

E. Prepare test and inspection reports. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain air-to-air energy recovery units. 

END OF SECTION 237200 
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SECTION 237413 - PACKAGED, OUTDOOR, CENTRAL-STATION AIR-HANDLING UNITS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes packaged, outdoor, central-station air-handling units (rooftop units) with the 
following components and accessories: 

1. Direct-expansion cooling. 
2. Gas furnace. 
3. Economizer outdoor- and return-air damper section. 
4. Integral, space temperature controls. 
5. Roof curbs. 

1.3 DEFINITIONS 

A. DDC:  Direct-digital controls. 

B. Outdoor-Air Refrigerant Coil:  Refrigerant coil in the outdoor-air stream to reject heat during cooling 
operations and to absorb heat during heating operations.  "Outdoor air" is defined as the air outside the 
building or taken from outdoors and not previously circulated through the system. 

C. RTU:  Rooftop unit.  As used in this Section, this abbreviation means packaged, outdoor, central-station 
air-handling units.  This abbreviation is used regardless of whether the unit is mounted on the roof or on a 
concrete base on ground. 

D. Supply-Air Fan:  The fan providing supply air to conditioned space.  "Supply air" is defined as the air 
entering a space from air-conditioning, heating, or ventilating apparatus. 

E. Supply-Air Refrigerant Coil:  Refrigerant coil in the supply-air stream to absorb heat (provide cooling) 
during cooling operations and to reject heat (provide heating) during heating operations.  "Supply air" is 
defined as the air entering a space from air-conditioning, heating, or ventilating apparatus. 

F. VVT:  Variable-air volume and temperature. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design RTU supports to comply with seismic performance requirements, including 
comprehensive engineering analysis by a qualified professional engineer licensed in the State of Utah, 
using performance requirements and design criteria indicated. 

B. Seismic Performance:  RTUs shall withstand the effects of earthquake motions determined according to 
SEI/ASCE 7. 
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1. The term "withstand" means "the unit will remain in place without separation of any parts from 
the device when subjected to the seismic forces specified." 

1.5 SUBMITTALS 

A. Product Data:  Include manufacturer's technical data for each RTU, including rated capacities, 
dimensions, required clearances, characteristics, furnished specialties, and accessories. 

B. Manufacturer Seismic Qualification Certification:  Submit certification that RTUs, accessories, and 
components will withstand seismic forces defined in "Performance Requirements" Article and in 
Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment." 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and 
describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based and their 
installation requirements. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data:  For RTUs to include in emergency, operation, and maintenance 
manuals. 

E. Warranty:  Special warranty specified in this Section. 

1.6 QUALITY ASSURANCE 

A. ARI Compliance: 

1. Comply with ARI 210/240 and ARI 340/360 for testing and rating energy efficiencies for RTUs. 
2. Comply with ARI 270 for testing and rating sound performance for RTUs. 

B. ASHRAE Compliance: 

1. Comply with ASHRAE 15 for refrigeration system safety. 
2. Comply with ASHRAE 33 for methods of testing cooling and heating coils. 
3. Comply with applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems and 

Equipment" and Section 7 - "Construction and Startup." 

C. ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-2004, 
Section 6 - "Heating, Ventilating, and Air-Conditioning." 

D. NFPA Compliance:  Comply with NFPA 90A and NFPA 90B. 

E. UL Compliance:  Comply with UL 1995. 

F. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended 
use. 

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

1. Warranty Period for Compressors:  Manufacturer's standard, but not less than five years from date 
of Substantial Completion. 

2. Warranty Period for Gas Furnace Heat Exchangers:  Manufacturer's standard, but not less than 
five years from date of Substantial Completion. 

3. Warranty Period for Solid-State Ignition Modules:  Manufacturer's standard, but not less than 
three years from date of Substantial Completion. 

4. Warranty Period for Control Boards:  Manufacturer's standard, but not less than three years from 
date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. AAON, Inc. 
2. Carrier Corporation. 
3. Lennox Industries Inc. 
4. Trane; American Standard Companies, Inc. 
5. YORK International Corporation. 

2.2 CASING 

A. General Fabrication Requirements for Casings:  Formed and reinforced double-wall insulated panels, 
fabricated to allow removal for access to internal parts and components, with joints between sections 
sealed. 

B. Exterior Casing Material:  Galvanized steel with factory-painted finish, with pitched roof panels and 
knockouts with grommet seals for electrical and piping connections and lifting lugs. 

1. Exterior Casing Thickness:  0.0626 inch thick. 

C. Inner Casing Fabrication Requirements: 

1. Inside Casing:  Galvanized steel, 0.028 inch thick. 

D. Casing Insulation and Adhesive:  Comply with NFPA 90A or NFPA 90B. 

1. Materials:  ASTM C 1071, Type I. 
2. Thickness:  1 inch . 
3. Liner materials shall have air-stream surface coated with an erosion- and temperature-resistant 

coating or faced with a plain or coated fibrous mat or fabric. 
4. Liner Adhesive:  Comply with ASTM C 916, Type I. 

E. Condensate Drain Pans:  Formed sections of galvanized-steel sheet, a minimum of 2 inches deep , and 
complying with ASHRAE 62.1-2004. 

1. Double-Wall Construction:  Fill space between walls with foam insulation and seal moisture tight. 
2. Drain Connections:  Threaded nipple. 
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3. Pan-Top Surface Coating:  Corrosion-resistant compound. 

2.3 FANS 

A. Belt-Driven Supply-Air Fans:  Double width, forward curved, centrifugal; with permanently lubricated, 
single-speed motor installed on an adjustable fan base resiliently mounted in the casing.  Aluminum or 
painted-steel wheels, and galvanized- or painted-steel fan scrolls. 

B. Condenser-Coil Fan:  Propeller, mounted on shaft of permanently lubricated motor. 

C. Relief-Air Fan:  Forward curved, shaft mounted on permanently lubricated motor. 

D. Seismic Fabrication Requirements:  Fabricate fan section, internal mounting frame and attachment to 
fans, fan housings, motors, casings, accessories, and other fan section components with reinforcement 
strong enough to withstand seismic forces defined in Division 23 Section "Vibration and Seismic 
Controls for HVAC Piping and Equipment" when fan-mounted frame and RTU-mounted frame are 
anchored to building structure. 

E. Fan Motor:  Comply with requirements in Division 23 Section "Common Motor Requirements for HVAC 
Equipment." 

2.4 COILS 

A. Supply-Air Refrigerant Coil: 

1. Aluminum-plate fin and seamless internally grooved copper tube in steel casing with equalizing-
type vertical distributor. 

2. Coil Split:  Interlaced. 
3. Condensate Drain Pan:  Galvanized steel with corrosion-resistant coating formed with pitch and 

drain connections. 

B. Outdoor-Air Refrigerant Coil: 

1. Aluminum-plate fin and seamless internally grooved copper tube in steel casing with equalizing-
type vertical distributor. 

2.5 REFRIGERANT CIRCUIT COMPONENTS 

A. Compressor:  Hermetic, scroll, mounted on vibration isolators; with internal overcurrent and high-
temperature protection, internal pressure relief, and crankcase heater. 

B. Refrigeration Specialties: 

1. Refrigerant:  R-410A. 
2. Expansion valve with replaceable thermostatic element. 
3. Refrigerant filter/dryer. 
4. Manual-reset high-pressure safety switch. 
5. Automatic-reset low-pressure safety switch. 
6. Minimum off-time relay. 
7. Automatic-reset compressor motor thermal overload. 
8. Brass service valves installed in compressor suction and liquid lines. 
9. Low-ambient kit high-pressure sensor. 
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10. Hot-gas bypass solenoid valve with a replaceable magnetic coil. 

2.6 AIR FILTRATION 

A. Minimum arrestance according to ASHRAE 52.1, and a minimum efficiency reporting value (MERV) 
according to ASHRAE 52.2. 

1. Pleated:  Minimum MERV 7. 

2.7 GAS FURNACE 

A. Description:  Factory assembled, piped, and wired; complying with ANSI Z21.47 and NFPA 54. 

1. CSA Approval:  Designed and certified by and bearing label of CSA. 

B. Burners:  Stainless steel. 

1. Fuel:  Natural gas. 
2. Ignition:  Electronically controlled electric spark or hot-surface igniter with flame sensor. 
3. High-Altitude Model or Kit:  For Project elevations more than 2000 feet above sea level. 

C. Heat-Exchanger and Drain Pan:  Stainless steel. 

D. Venting:  Gravity vented. 

E. Power Vent:  Integral, motorized centrifugal fan interlocked with gas valve. 

F. Safety Controls: 

1. Gas Control Valve:  Single stage or Two stage as shown on Rooftop Schedule on drawings. 
2. Gas Train:  Single-body, regulated, redundant, 24-V ac gas valve assembly containing pilot 

solenoid valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff. 

2.8 DAMPERS 

A. Outdoor- and Return-Air Mixing Dampers:  Parallel- or opposed-blade galvanized-steel dampers 
mechanically fastened to cadmium plated for galvanized-steel operating rod in reinforced cabinet.  
Connect operating rods with common linkage and interconnect linkages so dampers operate 
simultaneously. 

1. Damper Motor:  Modulating with adjustable minimum position. 
2. Relief-Air Damper:  Gravity actuated or motorized, as required by ASHRAE/IESNA 90.1-2004, 

with bird screen and hood. 

2.9 ELECTRICAL POWER CONNECTION 

A. Provide for single connection of power to unit with unit-mounted disconnect switch accessible from 
outside unit and control-circuit transformer with built-in overcurrent protection. 

2.10 CONTROLS 
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A. Basic Unit Controls: 

1. Control-voltage transformer. 
2. Wall-mounted thermostat or sensor with the following features: Reference Schedules on Dwgs. 

a. Fan on-auto switch. 
b. Automatic changeover. 
c. Degree F indication. 
d. Unoccupied-period-override push button. 

B. Electronic Controller: 

1. Controller shall have volatile-memory backup. 
2. Safety Control Operation: 

a. Smoke Detectors:  Stop fan and close outdoor-air damper if smoke is detected.  Provide 
additional contacts for alarm interface to fire alarm control panel. 

b. Firestats:  Stop fan and close outdoor-air damper if air greater than 130 deg F enters unit.  
Provide additional contacts for alarm interface to fire alarm control panel. 

c. Fire Alarm Control Panel Interface:  Provide control interface to coordinate with operating 
sequence described in Division 28 Section "Fire Detection and Alarm." 

d. Low-Discharge Temperature:  Stop fan and close outdoor-air damper if supply air 
temperature is less than 40 deg F. 

3. Scheduled Operation:  Occupied and unoccupied periods on seven-day clock with a minimum of 
two programmable periods per day. 

4. Unoccupied Period: 

a. Heating Setback:  10 deg F. 
b. Cooling Setback:  System off. 
c. Override Operation:  Two hours. 

5. Supply Fan Operation: 

a. Occupied Periods:  Run fan continuously. 
b. Unoccupied Periods:  Cycle fan to maintain setback temperature. 

6. Refrigerant Circuit Operation: 

a. Occupied Periods:  Cycle or stage compressors to match compressor output to cooling load 
to maintain room temperature.  Cycle condenser fans to maintain maximum hot-gas 
pressure.  Operate low-ambient control kit to maintain minimum hot-gas pressure. 

b. Unoccupied Periods:  Compressors off. 

7. Gas Furnace Operation: 

a. Occupied Periods:  Cycle or Stage burner to maintain room temperature. 
b. Unoccupied Periods:  Cycle burner to maintain setback temperature. 

8. Economizer Outdoor-Air Damper Operation: 

a. Occupied Periods:  Open to 10 percent fixed minimum intake, and maximum 100 percent 
of the fan capacity to comply with ASHRAE Cycle II.  Controller shall permit air-side 
economizer operation when outdoor air is less than 60 deg F.  Use outdoor-air temperature 
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to adjust mixing dampers. Start relief-air fan with end switch on outdoor-air damper. 
During economizer cycle operation, lock out cooling. 

b. Unoccupied Periods:  Close outdoor-air damper and open return-air damper. 

9. Carbon Dioxide Sensor Operation: 

a. Occupied Periods:  Reset minimum outdoor-air ratio down to minimum 10 percent to 
maintain maximum 1000-ppm concentration. 

b. Unoccupied Periods:  Close outdoor-air damper and open return-air damper. 

C. Interface Requirements for HVAC Instrumentation and Control System: 

1. Interface relay for scheduled operation. 
2. Interface relay to provide indication of fault at the central workstation and diagnostic code storage. 
3. Provide BACnet or LonWorks compatible interface for central HVAC control workstation for the 

following: 

a. Adjusting set points. 
b. Monitoring supply fan start, stop, and operation. 
c. Inquiring data to include outdoor-air damper position, supply- and room-air temperature. 
d. Monitoring occupied and unoccupied operations. 
e. Monitoring constant and variable motor loads. 
f. Monitoring variable-frequency drive operation. 
g. Monitoring cooling load. 
h. Monitoring economizer cycles. 
i. Monitoring air-distribution static pressure and ventilation air volume. 

2.11 ACCESSORIES 

A. Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection.  Include transformer if 
required. Outlet shall be energized even if the unit main disconnect is open. 

B. Low-ambient kit using staged or variable-speed condenser fans for operation down to 35 deg F. 

C. Filter differential pressure switch with sensor tubing on either side of filter.  Set for final filter pressure 
loss. 

D. Hail guards of galvanized steel, painted to match casing. 

2.12 ROOF CURBS 

A. Materials:  Galvanized steel with corrosion-protection coating, watertight gaskets, and factory-installed 
wood nailer; complying with NRCA standards. 

1. Curb Insulation and Adhesive:  Comply with NFPA 90A or NFPA 90B. 

a. Materials:  ASTM C 1071, Type I or II. 
b. Thickness:  1-1/2 inches. 

2. Application:  Factory applied with adhesive and mechanical fasteners to the internal surface of 
curb. 

a. Liner Adhesive:  Comply with ASTM C 916, Type I. 
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b. Mechanical Fasteners:  Galvanized steel, suitable for adhesive attachment, mechanical 
attachment, or welding attachment to duct without damaging liner when applied as 
recommended by manufacturer and without causing leakage in cabinet. 

c. Liner materials applied in this location shall have air-stream surface coated with a 
temperature-resistant coating or faced with a plain or coated fibrous mat or fabric 
depending on service air velocity. 

d. Liner Adhesive:  Comply with ASTM C 916, Type I. 

B. Curb Height:  14 inches. 

C. Wind and Seismic Restraints:  Metal brackets compatible with the curb and casing, painted to match 
RTU, used to anchor unit to the curb, and designed for loads at Project site.  Comply with requirements in 
Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment" for wind-load 
requirements. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

B. Examine roughing-in for RTUs to verify actual locations of piping and duct connections before 
equipment installation. 

C. Examine roofs for suitable conditions where RTUs will be installed. 

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

3.2 INSTALLATION 

A. Roof Curb:  Install on roof structure or concrete base, level and secure, according to ARI Guideline B.] 
Install RTUs on curbs and coordinate roof penetrations and flashing with roof construction specified in 
Division 07 Section "Roof Accessories."  Secure RTUs to upper curb rail, and secure curb base to roof 
framing or concrete base with anchor bolts. 

B. Install wind and seismic restraints according to manufacturer's written instructions. Wind and seismically 
restrained vibration isolation roof-curb rails are specified in Division 23 Section "Vibration and Seismic 
Controls for HVAC Piping and Equipment."  

3.3 CONNECTIONS 

A. Install condensate drain, minimum connection size, with trap and indirect connection to nearest roof drain 
or area drain. 

B. Install piping adjacent to RTUs to allow service and maintenance. 

1. Gas Piping:  Comply with applicable requirements in Division 23 Section "Facility Natural-Gas 
Piping" Connect gas piping to burner, full size of gas train inlet, and connect with union and 
shutoff valve with sufficient clearance for burner removal and service. 
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C. Duct installation requirements are specified in other Division 23 Sections.  Drawings indicate the general 
arrangement of ducts.  The following are specific connection requirements: 

1. Install ducts to termination at top of roof curb. 
2. Remove roof decking only as required for passage of ducts.  Do not cut out decking under entire 

roof curb. 
3. Connect supply ducts to RTUs with flexible duct connectors specified in Division 23 Section "Air 

Duct Accessories." 
4. Install return-air duct continuously through roof structure. 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and 
adjust components, assemblies, and equipment installations, including connections.  Report results in 
writing. 

B. Tests and Inspections: 

1. After installing RTUs and after electrical circuitry has been energized, test units for compliance 
with requirements. 

2. Inspect for and remove shipping bolts, blocks, and tie-down straps. 
3. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor 

rotation and unit operation. 
4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

C. Remove and replace malfunctioning units and retest as specified above. 

3.5 CLEANING AND ADJUSTING 

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

B. After completing system installation and testing, adjusting, and balancing RTU and air-distribution 
systems, clean filter housings and install new filters. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain RTUs.  Refer to Division 01 Section "Demonstration and Training." 

END OF SECTION 237413 



UTNG – FILLMORE ARMORY REMODEL 
 

ELECTRICAL COMMON WORK   26 05 00 – 1 
 
 

 
SECTION 26 05 00 - ELECTRICAL COMMON WORK AND GENERAL PROVISIONS 

PART 1 GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawing and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this and ALL other sections 
of Division 26, 27, 28 and 33. 

B. Equipment requiring rough-ins and/or connections by Division 26 may be shown on the 
architectural drawings and/or specified in Sections 01 through 25. Division 26 is 
responsible for these rough-ins and/or connections whether shown on the electrical 
drawings or not. 

1.2 SUMMARY 

A. This Section includes general administrative and procedural requirements for electrical 
installations. 
1. Product Substitutions. 
2. Coordination Drawings. 
3. Record Drawings and documentation. 
4. Delivery, storage and handling. 
5. Rough-ins 
6. Electrical installations. 
7. Cutting and patching. 

1.3 PRODUCT SUBSTUTIONS 

A. Substitutions will be considered by submitting a duplicate written application (2-copies) 
to the offices of the Architect and Engineer five (5) working days prior to the day of the 
bidding.  The application shall include:  
1. A statement certifying that the proposed equipment is equal to that specified; that 

it has the same electrical and physical characteristics, compatible dimensions, 
and meets the functional intent of the contract documents. 

2. The specified and submittal catalog numbers of the equipment under 
consideration.   

3. A pictorial and specification cut sheet or brochure.  

B. All conflicts that arise from the use of substituted equipment shall be the responsibility of 
the Contractor, who shall bear all costs required to make the equipment comply with the 
intent of the contract documents or replace equipment with specified products. 
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1.4 SHOP/COORDINATION DRAWINGS 

A. Prepare shop/coordination drawings which include product data cut sheets, performance 
data, wiring diagrams, dimensions, spatial/maintenance needs, etc along with 1/8” or 
larger detailed shop drawings as applicable denoting electrical equipment and materials 
in relationship with other systems, installations and building components. Coordinate 
with Divisions 22 and 23. Indicate locations where space is limited for installation and 
access and where sequencing and coordination of installations are of importance to the 
efficient flow of the work, including but not limited to the following: 
1. Indicate the proposed locations of equipment, motor controllers, disconnects, 

duct smoke detectors, control panels and control devices. Include the following: 
 

a. Control diagrams 
b. Clearances for servicing and maintaining equipment and space for 

equipment disassembly required for periodic maintenance. 
c. Equipment connections and support details 
d. Exterior wall and foundation penetrations. 
e. Fire rated wall and floor penetrations. (Refer to architectural plans) 
f. Sizes and locations of required concrete pads and bases. 
 

2. Indicate scheduling, sequencing, movement and positioning of large equipment 
in the building during construction.  

3. Prepare floor plans, elevations and details to indicate penetrations in floors, walls 
and ceilings and their relationship to other penetrations and installations. 

4. Coordinate “Lighting Fixture Schedule closely with architectural reflected ceiling 
plans.  If device types shown on the electrical plans conflict with the architectural 
reflected ceiling plans, Architect shall be advised of discrepancies prior to fixture 
installation. 

1.5 RECORD DRAWINGS/DOCUMENTS  

A. Prepare record documents that indicate the following installed conditions. 
1. Equipment locations dimensioned from prominent building lines. 
2. Approved substitutions, Contract modifications and actual equipment and 

materials installed.  
3. Contract modifications, actual equipment and materials installed. 
4. All circuit designations as installed. 
5. All underground electrical lines. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Deliver products to the project properly identified with names, model numbers, types, 
grades compliance labels and other information needed for identification. 

B. Handle carefully to prevent damage. Following manufacture’s written instructions foe 
rigging. Replace damaged products.  

C. Store in clean dry place off the ground. Protect from weather, water and physical damage.  
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PART 2 PRODUCTS 

A. Products are as specified by manufacturer name, description, and/or catalog number.  
Discrepancies between equipment specified and the intended function of equipment shall 
be brought to the attention of the Architect/Engineer in writing prior to bidding.  Failure 
to report any conflict, including catalog numbers, discontinued products, etc., does not 
relieve the Contractor from meeting the intent of the contract documents nor shall it 
change the contract cost.  If the Contractor is unable to interpret any part of the plans 
and/or specifications, or should he find discrepancies therein, he shall bring this to the 
attention of the Architect/Engineer who will issue interpretation and/or additional 
instructions to Bidders before the project is bid.  

B. Manufacturers:  Furnish and install electrical products from manufacturers as specified or 
accepted through methods specified here in.  The manufacturers descriptions and catalog 
numbers are to establish basic product quality required. Substitutions will be considered 
by submitting a duplicate written application (2-copies) to the offices of the Architect and 
Engineer five (5) working days prior to the day of the bidding.  The application shall 
include the following:  1) A statement certifying that the equipment proposed is equal to 
that specified; that it has the same electrical and physical characteristics, compatible 
dimensions, and meets the functional intent of the contract documents; 2) The specified 
and submittal catalog numbers of the equipment under consideration; 3) A pictorial and 
specification brochure.  

C. Any conflict arising from the use of substituted equipment shall be the responsibility of 
the Contractor, who shall bear all costs required to make the equipment comply with the 
intent of the contract documents. 

D. Samples may be required for non-standard or substituted items before installation during 
construction.  Provide all samples as required.  

E. No materials or apparatus may be substituted after the bid opening except where the 
equipment specified has been discontinued.  

F. Provide only equipment specified in the Contract Documents or approved by addendum.  

G. Provide spare parts (fuses, diffusers, lamps, etc.) as specified.  Transmit all spare parts to 
Owner's Representative prior to substantial completion.  

PART 3 - EXECUTION  

3.1 ROUGH-IN 

A. Verify final locations for rough-ins with field measurements and with the requirements of 
the actual equipment to be connected. 

B. Refer to equipment specifications in Divisions 02 through 26 for rough-in requirements. 
Equipment requiring rough in by Division 26 may be specified in sections other the 
Division 26. 
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C. Refer to architectural, civil, mechanical, security, telecommunications, kitchen, laundry 
etc drawings for equipment not shown on the Division 26 drawings that may require 
electrical connections by Division 26. 

3.2 ELECTRICAL INSTALLATIONS 

A. General: Sequence, coordinate and integrate the various elements of electrical systems, 
materials and equipment. Comply with the following requirements: 
1. Coordinate electrical systems, equipment and materials installations with other 

build components.  
2. Verify all dimensions by field measurement. 
3. Furnish chases, slots and openings in other building components during progress 

of construction, as required to execute work specified in this section. 
4. Furnish required supporting devices and sleeves to be set in poured-in place 

concrete and other structural components, as they are constructed.  
5. Furnish and install 4” thick, concrete housekeeping pads for all floor mounted 

electrical equipment.  Pads shall be 4” deep and 6” larger in each dimension than 
the equipment. Concrete requirements are as specified in Division 03. 

6. Sequence, coordinate and integrate installations of electrical materials and 
equipment for efficient flow of work. Give particular attention to large equipment 
requiring positioning prior to closing in the building. 

7. Where mounting heights are not detailed or dimensioned, install systems, 
materials and equipment to provide the maximum headroom possible. 

8. Coordinate connection of electrical systems with exterior underground and 
overhead utilities and services. Comply with requirements of governing 
regulations, franchised service companies and controlling agencies. Provide 
required connection for each service. 

9. Install systems, materials and equipment to conform with approved submitted 
data, including coordination drawings, to the greatest extent possible.  Conform 
to arraignments indicated by the Contract Documents, recognizing that portions 
of the work are shown only in diagrammatic form. Where coordination 
requirements conflict with individual systems requirement, refer conflict to 
Engineer. Maintain manufacture’s recommended clearances. 

10. Install systems, materials level and plumb, parallel ad perpendicular to other 
building systems and components, where installed expose in finished spaces. 

11. Install electrical equipment to facilitate servicing maintenance and repair of 
replacement of equipment components. Connect equipment for ease of 
disconnecting, with minimum of interference with other installations.  

 
a. Comply with working clearances identified in Article 110-26 2005 NEC 

and coordinate with Division 22 and 23 subcontractors to insure that no 
piping, ductwork or equipment is installed in the exclusively dedicated 
space for switchboards or panelboards within the scope of Article 384. 

 
12 Install access panel or doors where equipment is concealed behind finished 

surfaces. 
13 Install systems, materials and equipment giving right-of-way priority to systems 

required to be install at a specific slope. 
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14 All penetrations of fire rated partitions by electrical services shall be fire stopped 
as required by the specifications and local codes. Refer to architectural drawings 
for locations for fire rated partitions. 

3.3 DEMOSTRATIONS 

A. Provide start-up services and instruct Owners personnel for operation and maintenance of 
specified items of equipment. 

B. Start-up equipment, only in accordance with manufacture’s written instructions.  Test 
controls and demonstrate compliance with requirements. Replace damaged or 
malfunctioning controls and equipment.  

C. Train Owner’s personnel on start-up and shutdown procedures, troubleshooting 
procedures, servicing and preventive maintenance scheduled procedures. Review with 
Owner’personnel the data contained in the Operating and Maintenance Manuals specified 
in this specification.  

3.4 CUTTING AND PATCHING 

A. General: Perform all cutting and patching required for the execution of this Division in                                                                                                            
accordance with Division 01. 

END OF SECTION 26 05 00 
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SECTION 26 05 19 – LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes building wire and cable and wiring connectors and connections. 

1.2 REFERENCES 

A. International Electrical Testing Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power 

Distribution Equipment and Systems. 

1.3 SYSTEM DESCRIPTION 

A. Product Requirements: Provide products as follows: 
1. Solid conductor for feeders and branch circuits 10 AWG and smaller. 
2. Stranded conductors for control circuits. 
3. Conductor not smaller than 12 AWG for power and lighting circuits. 
4. Conductor not smaller than 16 AWG for control circuits. 
5. 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet  
6. 10 AWG conductors for 20 ampere, 277 volt branch circuits longer than 200 feet. 

B. Wiring Methods: Provide the following wiring methods: 
1. Concealed Dry Interior Locations: Use only building wire, Type THHN/THWN 

or XHHW insulation, in raceway. 
2. Exposed Dry Interior Locations: Use only building wire, Type THHN/THWN 

XHHW insulation, in raceway. 
3. Above Accessible Ceilings: Use only building wire, Type THHN/THWN or 

XHHW insulation.  
4. Wet or Damp Interior Locations: Use only building wire, Type THHN/THWN or 

XHHW in raceway. 
5. Exterior Locations: Use only building wire, Type THHN/THWN or XHHW 

insulation, in raceway. 
6. Underground Locations: Use only Type THHN/THWN or XHHW insulation, in 

raceway. 

1.4 DESIGN REQUIREMENTS 

A. Conductor sizes are based on copper unless indicated as aluminum or "AL". 

1.5 SUBMITTALS 

A. Section 01 33 23- Submittal Procedures: Shop Drawings, Product Data, and Samples. 
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B. Product Data: Submit for building wire. 

C. Test Reports: Indicate procedures and values obtained. 

1.6 CLOSEOUT SUBMITTALS 

A. Section 01 77 00 – Closeout Procedures:. 

B. Project Record Documents: Record actual locations of components and circuits. 

1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum 10 years documented experience. 

1.8 FIELD MEASUREMENTS 

A. Verify field measurements are as indicated on Drawings. 

1.9 COORDINATION 

A. Section 01 31 00 - Administrative Requirements: Project Management and Coordination.. 

B. Where wire and cable destination is indicated and routing is not shown, determine routing 
and lengths required. 

C. Wire and cable routing indicated is approximate unless dimensioned. Include wire and 
cable lengths adequate for connection and expansion. 

PART 2 PRODUCTS 

2.1 BUILDING WIRE 

A. Manufacturers: 
1. Diamond Wire & Cable Co. 
2. Essex Group Inc.  
3. General Cable Co. 
4. Substitutions: Pre approval. 

B. Product Description: Single conductor insulated wire. 

C. Conductor: Copper. 

D. Insulation: 600 volt rating; thermoplastic material rated 75 degrees C. 

E. Insulation: NFPA 70; Type THHN/THWN or XHHW insulation for feeders and branch 
circuits larger than 350 AWG; Type THHN/THWN insulation for feeders and branch 
circuits 250 AWG and smaller. 
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1.10 WIRING CONNECTORS 

A. Solderless Pressure Connectors: 
1. Burndy 

B. Spring Wire Connectors: 
1. Ideal 
2. Burndy 
3. 3M 

C. Compression Connectors: 
1. Burndy 
2. Ideal 

PART 2 EXECUTION 

2.1 EXAMINATION 

A. Section 01 - Administrative Requirements: Coordination and project conditions. 

B. Verify interior of building has been protected from weather. 

C. Verify mechanical work likely to damage wire and cable has been completed. 

D. Verify raceway installation is complete and supported. 

2.2 PREPARATION 

A. Completely and thoroughly swab raceway before installing wire. 

2.3 INSTALLATION 

A. Route wire and cable to meet Project conditions. 

B. Neatly train and lace wiring inside boxes, equipment, and panelboards. 

C. Identify and color code wire and cable under provisions of this section. Identify each 
conductor with its circuit number or other designation indicated. 

D. Special Techniques--Building Wire in Raceway: 
1. Pull conductors into raceway at same time. 
2. Install building wire 4 AWG and larger with pulling equipment. 

E. Special Techniques - Wiring Connections: 
1. Clean conductor surfaces before installing lugs and connectors. 
2. Make splices, taps, and terminations to carry full ampacity of conductors with no 

perceptible temperature rise. 
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3. Tape un-insulated conductors and connectors with electrical tape to 150 percent 
of insulation rating of conductor. 

4. Install split bolt connectors for copper conductor splices and taps, 6 AWG and 
larger. 

5. Install solderless pressure connectors with insulating covers for copper conductor 
splices and taps, 8 AWG and smaller. 

6. Install insulated spring wire connectors with plastic caps for copper conductor 
splices and taps, 10 AWG and smaller. 

F. Install solid conductor for feeders and branch circuits 10 AWG and smaller. 

2.4 WIRE COLOR 

A. General 
1. For wire sizes 10 AWG and smaller, install wire colors in accordance with the 

following: 
a. Black and red for single phase circuits at 120/240 volts. 
b. Black, red, and blue for circuits at 120/208 volts single or three phase. 
c. Orange, brown, and yellow for circuits at 277/480 volts single or three 

phase. 
2. For wire sizes 8 AWG and larger, identify wire with colored tape at terminals, 

splices and boxes. Colors are as follows: 
a. Black and red for single phase circuits at 120/240 volts. 
b. Black, red, and blue for circuits at 120/208 volts single or three phase. 
c. Orange, brown, and yellow for circuits at 277/480 volts single or three 

phase. 

B. Neutral Conductors: White. When two or more neutrals are located in one conduit, 
individually identify each with proper circuit number. 

C. Branch Circuit Conductors: Install three or four wire home runs with each phase uniquely 
color coded. 

D. Feeder Circuit Conductors: Uniquely color code each phase. 

E. Ground Conductors: 
1. For 6 AWG and smaller: Green. 
2. For 4 AWG and larger: Identify with green tape at both ends and visible points 

including junction boxes. 

2.5 FIELD QUALITY CONTROL 

A. Quality Requirements: Testing and inspection services. Execution Requirements: Testing, 
adjusting, and balancing. 

B. Inspect and test in accordance with NETA ATS, except Section 4. 

C. Perform inspections and tests listed in NETA ATS, Section 7.3.1. 
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END OF SECTION 26 05 19 
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SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Wire. 
2. Mechanical connectors. 

B. Related Sections: 
1. Section 03 20 00 - Concrete Reinforcement: Bonding or welding bars when 

reinforcing steel is used for electrodes. 
2. Section 09 69 00 - Access Flooring: Grounding systems for access flooring. 
3. Lightning Protection: Grounding of lightning protection system. 

1.2 REFERENCES 

A. Institute of Electrical and Electronics Engineers: 
1. IEEE 142 - Recommended Practice for Grounding of Industrial and Commercial 

Power Systems. 
2. IEEE 1100 - Recommended Practice for Powering and Grounding Electronic 

Equipment. 
3. NFPA 70 - National Electrical Code. 

1.3 SYSTEM DESCRIPTION 

A. Grounding systems use the following elements as grounding electrodes: 
1. Existing Grounding system connections 

1.4 PERFORMANCE REQUIREMENTS 

A. Grounding System Resistance: 5 ohms maximum. 

1.5 SUBMITTALS 

A. Product Data: Submit data on grounding electrodes and connections. 

B. Test Reports: Indicate overall resistance to ground and resistance of each electrode. 

C. Manufacturer's Installation Instructions: 

1.6 CLOSEOUT SUBMITTALS 

A. Submit test reports. 

B. Project Record Documents: Record actual locations of components and grounding 
electrodes. 



UTNG – FILLMORE ARMORY REMODEL 
 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 26 05 26 - 2 
 

1.7 QUALITY ASSURANCE 

A. Provide grounding materials conforming to requirements of NEC, IEEE 142, and UL 
labeled. 

B. Perform Work in accordance with State Municipality of local code standards 
 

1.8 COORDINATION 

A. Section 01 30 00 - Administrative Requirements: Project Coordination. 

B. Complete grounding and bonding of building reinforcing steel prior concrete placement. 

PART 2 PRODUCTS 

2.1 ROD ELECTRODES 

A. Manufacturers: 
1. Apache Grounding/Erico Inc. 
2. Copperweld, Inc. 
3. Erico, Inc. 
4. O-Z Gedney Co. 
5. Thomas & Betts, Electrical. 

B. Product Description: 
1. Material: Copper-clad steel. 
2. Diameter: 3/4 inch. 
3. Length:10 feet (3.0 m). 

C. Connector: Connector for exothermic welded connection. 
 

2.2 WIRE 

A. Material: Stranded copper. 

B. Foundation Electrodes: 3/0 AWG. 

C. Grounding Electrode Conductor: Copper conductor. 

D. Bonding Conductor: Copper conductor. 

2.3 MECHANICAL CONNECTORS 

A. Manufacturers: 
1. Apache Grounding/Erico Inc. 
2. Copperweld, Inc. Model  
3. Erico, Inc. 
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4. ILSCO Corporation. 
5. O-Z Gedney Co. 
6. Thomas & Betts, Electrical. 

2.4 EXOTHERMIC CONNECTIONS 

A. Manufacturers: 
1. Apache Grounding/Erico Inc 
2. Cadweld, Erico, Inc. 
3. Copperweld, Inc.  
4. ILSCO Corporation. 
5. O-Z Gedney Co. 
6. Thomas & Betts, Electrical. 

B. Product Description: Provide exothermic materials, accessories, and tools for preparing 
and making permanent field connections between grounding system components. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 - Administrative Requirements: Verification of existing conditions before 
starting work. 

B. Verify final backfill and compaction has been completed before driving rod electrodes. 

3.2 PREPARATION 

A. Remove paint, rust, mill oils, surface contaminants etc at connection points. 

3.3 INSTALLATION 

A. Install in accordance with IEEE 142, 1100. 

B. Install grounding and bonding conductors concealed from view. 

C. Bond together metal siding not attached to grounded structure; bond to ground. 

D. Bond together each metallic raceway, pipe, duct and other metal object entering space 
under access floors. Bond to underfloor ground grid. Install 8 AWG bare copper bonding 
conductor. 

E. Install isolated grounding conductor for circuits supplying personal computers and 
telephone equipment in accordance with IEEE 1100. 

F. Equipment Grounding Conductor: Install separate, insulated conductor within each feeder 
and branch circuit raceway. Terminate each end on suitable lug, bus, or bushing. 

G. Connect to site grounding system. 
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H. Bond to lightning protection system if installed. 

I. Permanently ground entire light and power system in accordance with NEC, including 
service equipment, distribution panels, lighting panelboards, switch and starter 
enclosures, motor frames, grounding type receptacles, and other exposed non-current 
carrying metal parts of electrical equipment. 

J. Install branch circuits feeding isolated ground receptacles with separate insulated 
grounding conductor, connected only at isolated ground receptacle, ground terminals, and 
at ground bus of serving panel. 

K. Accomplish grounding of electrical system by using insulated grounding conductor 
installed with feeders and branch circuit conductors in conduits. Size grounding 
conductors in accordance with NEC. Install from grounding bus of serving panel to 
ground bus of served panel, grounding screw of receptacles, lighting fixture housing, 
light switch outlet boxes or metal enclosures of service equipment. Ground conduits by 
means of grounding bushings on terminations at panelboards, cable trays and voice/data 
backboards with installed #12 conductor. 

L. Grounding electrical system using continuous metal raceway system enclosing circuit 
conductors in accordance with NEC. 

M. Permanently attach equipment and grounding conductors prior to energizing equipment. 

N. Install Work in accordance with University, State and local Municipality standards. 

3.4 FIELD QUALITY CONTROL 

A. Section 01 - Quality Requirements and Execution Requirements: Field inspecting, 
testing, adjusting, and balancing. 

B. Inspect and test in accordance with NETA ATS, except Section 4. 

C. Grounding and Bonding: Perform inspections and tests listed in NETA ATS, Section 
7.13. 

D. Perform ground resistance testing in accordance with IEEE 142. 

E. Perform leakage current tests in accordance with NFPA 99. 

F. Perform continuity testing in accordance with IEEE 142. 

G. When improper grounding is found on receptacles, check receptacles in entire project and 
correct. Perform retest. 

END OF SECTION 26 05 26 
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SECTION 26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS / FIRESTOPPING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Conduit supports. 
2. Formed steel channel. 
3. Spring steel clips. 
4. Sleeves. 
5. Mechanical sleeve seals. 
6. Firestopping relating to electrical work. 
7. Firestopping accessories. 
8. Equipment bases and supports. 

B. Related Sections: 
1. Section 03 30 00 - Cast-In-Place Concrete: Product requirements for concrete for 

placement by this section. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM E84 - Standard Test Method for Surface Burning Characteristics of 

Building Materials. 
2. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction 

and Materials. 
3. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire 

Stops. 

B. National Fire Protection Association: 
1. NFPA 70 - National Electrical Code. 

C. Underwriters Laboratories Inc.: 
1. UL 263 - Fire Tests of Building Construction and Materials. 
2. UL 723 - Tests for Surface Burning Characteristics of Building Materials. 
3. UL 1479 - Fire Tests of Through-Penetration Firestops. 
4. UL - Fire Resistance Directory. 

1.3 DEFINITIONS 

A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or 
assembly placed in spaces between and penetrations through building materials to arrest 
movement of fire, smoke, heat, and hot gases through fire rated construction. 

1.4 SYSTEM DESCRIPTION 
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A. Firestopping Materials: ASTM E119, ASTM E814, UL 263, UL 1479, to achieve fire 
ratings of adjacent construction in accordance with FM UL. 

B. Surface Burning: ASTM E84, UL 723 with maximum flame spread / smoke developed 
rating of 25/450. 

C. Firestop interruptions to fire rated assemblies, materials, and components. 

1.5 PERFORMANCE REQUIREMENTS 

A. Firestopping: Conform to applicable code FM UL for fire resistance ratings and surface 
burning characteristics. 

B. Firestopping: Provide certificate of compliance from authority having jurisdiction 
indicating approval of materials used. 

1.6 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Requirements for submittals. 

B. Shop Drawings: Indicate system layout with location and detail of trapeze hangers. 

C. Product Data: 
1. Hangers and Supports: Submit manufacturers catalog data including load 

capacity. 
2. Firestopping: Submit data on product characteristics, performance and limitation 

criteria. 

D. Firestopping Schedule: Submit schedule of opening locations and sizes, penetrating 
items, and required listed design numbers to seal openings to maintain fire resistance 
rating of adjacent assembly. 

E. Design Data: Indicate load-carrying capacity of trapeze hangers and supports. 

F. Manufacturer's Installation Instructions: 
1. Hangers and Supports: Submit special procedures and assembly of components. 
2. Firestopping: Submit preparation and installation instructions. 

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

1.7 QUALITY ASSURANCE 

A. Perform Work in accordance with State and local Municipality standards. 
 

1.8 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum five-____5____ years experience. 
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B. Installer: Company specializing in performing work of this section with minimum 
___5____ year’s experience. 

1.9 PRE-INSTALLATION MEETINGS 

A. Section 01 30 00 - Administrative Requirements: Project Coordination. 

B. Convene minimum one week prior to commencing work of this section. 

PART 2 PRODUCTS 

2.1 CONDUIT SUPPORTS 

A. Manufacturers: 
1. Allied Tube & Conduit Corp. 
2. Erico-Caddy Manufacturing Company. 
3. O-Z Gedney Co. 
4. Substitutions: Per approval process 

B. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running 
threads. 

C. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt or 
hanger rod. Set screw: hardened steel. 

D. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single 
bolt to tighten. 

E. Conduit clamps - general purpose: One hole malleable iron for surface mounted conduits. 

F. Cable Ties: High strength nylon temperature rated to 185 degrees F (85 degrees C). Self 
locking. 

2.2 FORMED STEEL CHANNEL 

A. Manufacturers: 
1. Allied Tube & Conduit Corp. 
2. B-Line Systems Model. 
3. Midland Ross Corporation, Electrical Products Division. 
4. Unistrut Corp. 
5. Erico-Caddy. 
6. Substitutions:  Per approval requirements. 

B. Product Description: Galvanized 12 gauge thick steel. With holes 1-1/2 inches  on center. 

2.3 SPRING STEEL CLIPS 

A. Manufacturers: 
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1. Erico-Caddy 

B. Per approval requirements. 

2.4 SLEEVES 

A. Furnish materials in accordance with State and local Municipality standards. 

B. Sleeves for conduits Through Non-fire Rated Floors: 18 gage (1.2 mm) thick galvanized 
steel. 

C. Sleeves for conduit Through Fire Rated and Fire Resistive Floors and Walls, and Fire 
Proofing: Prefabricated fire rated sleeves including seals, UL listed. 

D. Fire-stopping Insulation: Glass fiber type, non-combustible. 

2.5 MECHANICAL SLEEVE SEALS 

A. Manufacturers: 
1. Thunderline Link-Seal, Inc. 
2. NMP Corporation. 
3. Substitutions: As per approval requirements. 

B. Furnish materials in accordance with State and local Municipality standards. 

C. Product Description: Modular mechanical type, consisting of interlocking synthetic 
rubber links shaped to continuously fill annular space between object and sleeve, 
connected with bolts and pressure plates causing rubber sealing elements to expand when 
tightened, providing watertight seal and electrical insulation. 

2.6 FIRESTOPPING 

A. Manufacturers: 
1. Dow Corning Corp. 
2. Fire Trak Corp. 
3. Hilti Corp. 
4. International Protective Coating Corp. 
5. 3M fire Protection Products. 
6. Specified Technology, Inc. 
7. Substitutions: Per approval. 

B. Furnish materials in accordance with State and local Municipality standards. 

C. Product Description: Different types of products by multiple manufacturers are 
acceptable as required to meet specified system description and performance 
requirements; provide only one type for each similar application. 

 
1. Silicone Firestopping Elastomeric Firestopping: Single or Multiple component 

silicone elastomeric compound and compatible silicone sealant. 
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2. Foam Firestopping Compounds: Multiple component foam compound. 
3. Formulated Firestopping Compound of Incombustible Fibers: Formulated 

compound mixed with incombustible non-asbestos fibers. 
4. Fiber Stuffing and Sealant Firestopping: Composite of mineral fiber stuffing 

insulation with silicone elastomer for smoke stopping. 
5. Mechanical Firestopping Device with Fillers: Mechanical device with 

incombustible fillers and silicone elastomer, covered with sheet stainless steel 
jacket, joined with collars, penetration sealed with flanged stops. 

6. Intumescent Firestopping: Intumescent putty compound which expands on 
exposure to surface heat gain. 

7. Firestop Pillows: Formed mineral fiber pillows. 

D. Color: As selected from manufacturer’s full range of colors. 

2.7 FIRESTOPPING ACCESSORIES 

A. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces 
and suitable for required fire ratings. 

B. Dam Material: Permanent: 
1. Mineral fiberboard. 
2. Mineral fiber matting. 
3. Sheet metal. 
4. Plywood or particleboard. 
5. Alumina silicate fireboard. 

C. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and 
other devices required to position and retain materials in place. 

D. General: 
1. Furnish UL listed products [or products tested by independent testing laboratory]. 
2. Select products with rating not less than rating of wall or floor being penetrated. 

E. Non-Rated Surfaces: 
1. Stamped steel, chrome plated, hinged, split ring escutcheons or floor plates or 

ceiling plates for covering openings in occupied areas where conduit is exposed. 
2. For exterior wall openings below grade, furnish modular mechanical type seal 

consisting of interlocking synthetic rubber links shaped to continuously fill 
annular space between conduit and cored opening or water-stop type wall sleeve. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 - Administrative Requirements: Verification of existing conditions before 
starting work. 

B. Verify openings are ready to receive sleeves. 
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C. Verify openings are ready to receive firestopping. 

3.2 PREPARATION 

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter affecting 
bond of firestopping material. 

B. Remove incompatible materials affecting bond. 

C. Install backing damming materials to arrest liquid material leakage. 

D. Obtain permission from Architect/Engineer before using powder-actuated anchors. 

E. Do not drill or cut structural members. 

F. Obtain permission from Architect/Engineer before drilling or cutting structural members. 

3.3 INSTALLATION - HANGERS AND SUPPORTS 

A. Anchors and Fasteners: 
1. Concrete Structural Elements: Provide precast inserts, expansion anchors, 

powder actuated anchors and preset inserts. 
2. Steel Structural Elements: Provide beam clamps, spring steel clips, steel ramset 

fasteners, and welded fasteners. 
3. Concrete Surfaces: Provide self-drilling anchors and expansion anchors. 
4. Hollow Masonry, Plaster, and Gypsum Board Partitions: Provide toggle bolts and 

hollow wall fasteners. 
5. Solid Masonry Walls: Provide expansion anchors and preset inserts. 
6. Sheet Metal: Provide sheet metal screws. 
7. Wood Elements: Provide wood screws. 

B. Inserts: 
1. Install inserts for placement in concrete forms. 
2. Install 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 (100 mm). 
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 flush with top of slab. 

C. Install conduit and raceway support and spacing in accordance with NEC. 

D. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit. 

E. Install multiple conduit runs on common hangers. 

F. Supports: 
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1. Fabricate supports from structural steel or formed steel channel. Install hexagon 
head bolts to present neat appearance with adequate strength and rigidity. Install 
spring lock washers under nuts. 

2. Install surface mounted cabinets and panelboards with minimum of four anchors. 
3. In wet and damp locations install steel channel supports to stand cabinets and 

panelboards 1 inch (25 mm) off wall. 
4. Support vertical conduit at every [other] floor. 

3.4 INSTALLATION - FIRESTOPPING 

A. Install material at fire rated construction perimeters and openings containing penetrating 
sleeves, piping, ductwork, conduit and other items, requiring firestopping. 

B. Apply primer where recommended by manufacturer for type of firestopping material and 
substrate involved, and as required for compliance with required fire ratings. 

C. Apply firestopping material in sufficient thickness to achieve required fire and smoke 
rating, to uniform density and texture. 

D. Compress fibered material to maximum 40 percent of its uncompressed size. 

E. Place intumescent coating in sufficient coats to achieve rating required. 

F. Remove dam material after firestopping material has cured. 

G. Fire Rated Surface: 
1. Seal opening at floor, wall, partition, ceiling, and roof as follows: 

a. Install sleeve through opening and extending beyond minimum of 1 inch 
(25 mm) on both sides of building element. 

b. Size sleeve allowing minimum of 1 inch (25 mm) void between sleeve 
and building element. 

c. Pack void with backing material. 
d. Seal ends of sleeve with UL listed fire resistive silicone compound to 

meet fire rating of structure penetrated. 
2. Where cable tray, bus, cable bus, conduit, wireway, or trough, penetrates fire 

rated surface, install firestopping product in accordance with manufacturer's 
instructions. 

H. Non-Rated Surfaces: 
1. Seal opening through non-fire rated wall, partition floor, ceiling, and roof 

opening as follows: 
a. Install sleeve through opening and extending beyond minimum of 1 inch 

(25 mm) on both sides of building element. 
b. Size sleeve allowing minimum of 1 inch (25 mm) void between sleeve 

and building element. 
c. Install type of firestopping material recommended by manufacturer. 

2. Install escutcheons floor plates or ceiling plates where conduit, penetrates non-
fire rated surfaces in occupied spaces. Occupied spaces include rooms with 
finished ceilings and where penetration occurs below finished ceiling. 
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3. Exterior wall openings below grade: Assemble rubber links of mechanical seal to 
size of conduit and tighten in place, in accordance with manufacturer's 
instructions. 

4. Interior partitions: Seal pipe penetrations at clean rooms, laboratories, hospital 
spaces, computer rooms, telecommunication rooms or data rooms.  Apply sealant 
to both sides of penetration to completely fill annular space between sleeve and 
conduit. 

3.5 INSTALLATION - EQUIPMENT BASES AND SUPPORTS 

A. Provide housekeeping pads of concrete, minimum 4” inches (100 mm) thick and 
extending 6 inches (150 mm) beyond supported equipment. 

B. Using templates furnished with equipment, install anchor bolts, and accessories for 
mounting and anchoring equipment. 

C. Construct supports of steel members formed steel channels. Brace and fasten with flanges 
bolted to structure. 

3.6 INSTALLATION - SLEEVES 

A. Exterior watertight entries: Seal with adjustable interlocking rubber links. 

B. Conduit penetrations not required to be watertight: Sleeve and fill with silicon foam. 

C. Set sleeves in position in forms. Provide reinforcing around sleeves. 

D. Size sleeves large enough to allow for movement due to expansion and contraction. 
Provide for continuous insulation wrapping. 

E. Extend sleeves through floors 4 inches 100 mm above finished floor level. Caulk sleeves. 

F. Where conduit or raceway penetrates floor, ceiling, or wall, close off space between 
conduit or raceway and adjacent work with fire stopping insulation and caulk [airtight]. 
Provide close fitting metal collar or escutcheon covers at both sides of penetration. 

3.7 FIELD QUALITY CONTROL 

A. Section 01400 - Quality Requirements 01700 - Execution Requirements: Field 
inspecting, testing, adjusting, and balancing. 

B. Inspect installed firestopping for compliance with specifications and submitted schedule. 

3.8 CLEANING 

A. Section 01700 - Execution Requirements: Requirements for cleaning. 

B. Clean adjacent surfaces of firestopping materials. 
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3.9 PROTECTION OF FINISHED WORK 

A. Section 01700 - Execution Requirements: Requirements for protecting finished Work. 

B. Protect adjacent surfaces from damage by material installation. 

END OF SECTION 26 05 29 
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SECTION 26 05 33 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes conduit and tubing, surface raceways, wireways, outlet boxes, pull and 
junction boxes, and hand-holes. 

B. Related Sections: 
1. Section 26 05 34 - Floor Boxes. 

1.2 REFERENCES 

A. American National Standards Institute: 
1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated. 
2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc Coated. 
3. ANSI C80.5 - Aluminum Rigid Conduit - (ARC). 

B. National Electrical Manufacturers Association: 
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 
2. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and 

Cable Assemblies. 
3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box 

Supports. 
4. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box 

Supports. 
5. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid 

Steel Conduit and Intermediate Metal Conduit. 
6. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit. 
7. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing. 

1.3 SYSTEM DESCRIPTION 

A. Raceway and boxes located as indicated on Drawings, and at other locations required for 
splices, taps, wire pulling, equipment connections, and compliance with regulatory 
requirements. Raceway and boxes are shown in approximate locations unless 
dimensioned. Provide raceway to complete wiring system. 

B. Underground outside Foundation Wall: Provide rigid steel conduit, intermediate or 
thickwall nonmetallic conduit.  Provide cast metal boxes or nonmetallic boxes. 

C. In or Under Slab on Grade: Provide rigid steel conduit, intermediate metal conduit, 
plastic coated conduit, thickwall nonmetallic conduit. 

D. Outdoor Locations, Above Grade: Provide PVC coated, rigid galvanized steel conduit. 
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E. In Slab Above Grade: Provide electrical metallic tubing or thickwall nonmetallic conduit. 

1.4 DESIGN REQUIREMENTS 

A. Minimum Raceway Size: 3/4 inch unless otherwise specified. 

1.5 COORDINATION 

A. Section 01 31 00 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate mounting heights, orientation and locations of outlets mounted above 
counters, benches, and backsplashes. 

PART 2 PRODUCTS 

2.1 METAL CONDUIT 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Hubbell Wiring Devices. 
3. Thomas & Betts Corp. 
4. Walker Systems Inc. 
5. The Wiremold Co. 

B. Rigid Steel Conduit: ANSI C80.1. 

C. Rigid Aluminum Conduit: ANSI C80.5. 

D. Intermediate Metal Conduit (IMC): Rigid steel. 

E. Fittings and Conduit Bodies: NEMA FB 1; material to match conduit. 

2.2 FLEXIBLE METAL CONDUIT 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Hubbell Wiring Devices. 
3. Thomas & Betts Corp. 
4. Walker Systems Inc. 
5. The Wiremold Co. 

2.3 WIREWAY 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Hubbell Wiring Devices. 
3. Thomas & Betts Corp. 
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4. Walker Systems Inc. 
5. The Wiremold Co. 

B. Product Description: General purpose oil tight and dust-tight Rain tight type wireway. 

C. Knockouts: Manufacturer's standard. 

D. Size: 6 x 6 inch; length as indicated on Drawings. 

E. Cover: Hinged cover. 

F. Connector:  Flanged. 

G. Fittings: Lay-in type with removable top, bottom, and side; captive screws. 

H. Finish: Rust inhibiting primer coating with gray enamel finish. 

2.4 OUTLET BOXES 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Hubbell Wiring Devices. 
3. Thomas & Betts Corp. 
4. Walker Systems Inc. 
5. The Wiremold Co. 

B. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel. 
1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment 

supported; furnish 1/2 inch (13 mm) male fixture studs where required. 
2. Concrete Ceiling Boxes: Concrete type. 

C. Nonmetallic Outlet Boxes: NEMA OS 2. 

D. Cast Boxes: NEMA FB 1, Type FD, cast feralloy. Furnish gasketed cover by box 
manufacturer. Furnish threaded hubs as required. 

E. Wall Plates for Finished Areas: As specified in Section 26 27 26. 

F. Wall Plates for Unfinished Areas: Furnish gasketed cover. 

2.5 PULL AND JUNCTION BOXES 

A. Manufacturers: 
1. Carlon Electrical Products. 
2. Hubbell Wiring Devices. 
3. Thomas & Betts Corp. 
4. Walker Systems Inc. 
5. The Wiremold Co. 
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B. Sheet Metal Boxes: NEMA OS 1, galvanized steel. 

C. Surface Mounted Cast Metal Box: NEMA 250, Type 4, 4X or 6; flat-flanged, surface 
mounted junction box: 
1. Material: Galvanized cast iron. 
2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover 

screws. 

D. In-Ground Cast Metal Box: NEMA 250, Type 6, outside flanged, recessed cover box for 
flush mounting: 
1. Material: Galvanized cast iron. 
2. Cover: Nonskid cover with neoprene gasket and stainless steel cover screws. 
3. Cover Legend: "ELECTRIC". 

E. Fiberglass Concrete composite Boxes: Die-molded, glass-fiber or concrete composite 
boxes: 
1. Cable Entrance: Pre-cut 6 inch x 6 inch (150 mm x 150 mm) cable entrance at 

center bottom of each side. 
2. Cover: Glass-fiber concrete composite, weatherproof cover with nonskid finish. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 - Administrative Requirements: Coordination and project conditions. 

B. Verify outlet locations and routing and termination locations of raceway prior to rough-
in. 

3.2 INSTALLATION 

A. Install Work in accordance with State or local Municipality standards. 

B. Ground and bond raceway and boxes in accordance with Section 26 05 26. 

C. Fasten raceway and box supports to structure and finishes in accordance with Section  

             26 05 29. 

D. Arrange raceway and boxes to maintain headroom and present neat appearance. 

3.3 INSTALLATION - RACEWAY 

A. Raceway routing is shown in approximate locations unless dimensioned. Route to 
complete wiring system. 

B. Arrange raceway supports to prevent misalignment during wiring installation. 
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C. Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers, 
clevis hangers, and split hangers. 

D. Group related raceway; support using conduit rack. Construct rack using steel channel 
specified in Section 26 05 29. Provide space on each for 25 percent additional raceways. 

E. Do not support raceway with wire or perforated pipe straps. Remove wire used for 
temporary supports 

F. Do not attach raceway to ceiling support wires or other piping systems. 

G. Construct wireway supports from steel channel specified in Section 26 05 29. 

H. Route exposed raceway parallel and perpendicular to walls. 

I. Route raceway installed above accessible ceilings parallel and perpendicular to walls. 

J. Route conduit in and under slab from point-to-point. 

K. Maximum Size Conduit in Slab Above Grade: 3/4 inch. Do not cross conduits in slab. 

L. Maintain clearance between raceway and piping for maintenance purposes. 

M. Maintain 12 inch (300 mm) clearance between raceway and surfaces with temperatures 
exceeding 104 degrees F (40 degrees C). 

N. Cut conduit square using saw or pipe cutter; de-burr cut ends. 

O. Bring conduit to shoulder of fittings; fasten securely. 

P. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe 
nonmetallic conduit dry and clean before joining. Apply full even coat of cement to entire 
area inserted in fitting. Allow joint to cure for minimum 20 minutes. 

Q. Install conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in damp 
and wet locations and to cast boxes. 

R. Install no more than equivalent of three 90 degree bends between boxes. Install conduit 
bodies to make sharp changes in direction, as around beams. Install hydraulic one-shot 
bender to fabricate factory elbows for bends in metal conduit larger than 2 inch. 

S. Avoid moisture traps; install junction box with drain fitting at low points in conduit 
system. 

T. Install fittings to accommodate expansion and deflection where raceway crosses seismic 
control and expansion joints. 

U. Install suitable pull string or cord in each empty raceway except sleeves and nipples. 
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V. Install suitable caps to protect installed conduit against entrance of dirt and moisture. 

W. Surface Raceway: Install flat-head screws, clips, and straps to fasten raceway channel to 
surfaces; mount plumb and level. Install insulating bushings and inserts at connections to 
outlets and corner fittings. 

X. Close ends and unused openings in wireway. 

3.4 INSTALLATION - BOXES 

A. Install wall mounted boxes at elevations to accommodate mounting heights as indicated 
on Drawings. Specified in section for outlet device. 

B. Adjust box location up to 10 feet prior to rough-in to accommodate intended purpose. 

C. Orient boxes to accommodate wiring devices oriented as specified in Section 26 27 26. 

D. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas 
only. 

E. In Accessible Ceiling Areas: Install outlet and junction boxes no more than 6 inches (150 
mm) from ceiling access panel or from removable recessed luminaire. 

F. Locate flush mounting box in masonry wall to require cutting of masonry unit corner 
only. Coordinate masonry cutting to achieve neat opening. 

G. Do not install flush mounting box back-to-back in walls; install with minimum 6 inches 
(150 mm) separation. Install with minimum 24 inches (600 mm) separation in acoustic 
rated walls. 

H. Secure flush mounting box to interior wall and partition studs. Accurately position to 
allow for surface finish thickness. 

I. Install stamped steel bridges to fasten flush mounting outlet box between studs. 

J. Install flush mounting box without damaging wall insulation or reducing its effectiveness. 

K. Install adjustable steel channel fasteners for hung ceiling outlet box. 

L. Do not fasten boxes to ceiling support wires or other piping systems. 

M. Support boxes independently of conduit. 

N. Install gang box where more than one device is mounted together. Do not use sectional 
box. 

O. Install gang box with plaster ring for single device outlets. 
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3.5 INTERFACE WITH OTHER PRODUCTS 

A. Install conduit to preserve fire resistance rating of partitions and other elements, using 
materials and methods in accordance with other Section. 

B. Route conduit through roof openings for piping and ductwork or through suitable roof 
jack with pitch pocket. Coordinate location with roofing installation specified. 

C. Locate outlet boxes to allow luminaires positioned as indicated on Drawings and 
reflected ceiling plan. 

D. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices. 

3.6 ADJUSTING 

A. Section 01 - Execution Requirements: Testing, adjusting, and balancing. 

B. Adjust flush-mounting outlets to make front flush with finished wall material. 

C. Install knockout closures in unused openings in boxes. 

3.7 CLEANING 

A. Section 01 - Execution Requirements: Final cleaning. 

B. Clean interior of boxes to remove dust, debris, and other material. 

C. Clean exposed surfaces and restore finish. 

END OF SECTION 26 05 33 
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SECTION 26 24 16 - PANELBOARDS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes distribution and branch circuit panelboards, electronic grade branch 
circuit panelboards. 

B. Related Sections: 
1. Section 26 05 26 - Grounding and Bonding. 

1.2 REFERENCES 

A. Institute of Electrical and Electronics Engineers: 
1. IEEE C62.41 - Recommended Practice on Surge Voltages in Low-Voltage AC 

Power Circuits. 

B. National Electrical Manufacturers Association: 
1. NEMA AB 1 - Molded Case Circuit Breakers and Molded Case Switches. 
2. NEMA ICS 2 - Industrial Control and Systems: Controllers, Contactors, and 

Overload Relays, Rated Not More Than 2000 Volts AC or 750 Volts DC. 
3. NEMA ICS 5 - Industrial Control and Systems: Control Circuit and Pilot 

Devices. 
4. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches 

(600 Volts Maximum). 
5. NEMA PB 1 - Panelboards. 
6. NEMA PB 1.1 - General Instructions for Proper Installation, Operation, and 

Maintenance of Panelboards Rated 600 Volts or Less. 

C. International Electrical Testing Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power 

Distribution Equipment and Systems. 

D. National Fire Protection Association: 
1. NFPA 70 - National Electrical Code. 

E. Underwriters Laboratories Inc.: 
1. UL 67 - Safety for Panelboards. 
2. UL 1283 - Electromagnetic Interference Filters. 
3. UL 1449 - Transient Voltage Surge Suppressors. 
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1.3 MANUFACTURER SEISMIC QUALIFICATION CERTIFICATION:   

Submit certification that switchboards, overcurrent protective devices, accessories, and components will 
withstand seismic forces defined as Category “D”.  Include the following: 

 
1) Basis for Certification:  Indicate whether withstand certification 

is based on actual test of assembled components or on 
calculation. 
a) The term "withstand" means "the unit will remain in 

place without separation of any parts from the device 
when subjected to the seismic forces specified." 

b) The term "withstand" means "the unit will remain in 
place without separation of any parts from the device 
when subjected to the seismic forces specified and the 
unit will be fully operational after the seismic event." 

 

1.4 SUBMITTALS 

A. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus 
ampacity, integrated short circuit ampere rating, circuit breaker arrangement and sizes. 

B. Product Data: Submit catalog data showing specified features of standard products. 

1.5 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of panelboards and record actual 
circuiting arrangements. 

B. Operation and Maintenance Data: Submit spare parts listing; source and current prices of 
replacement parts and supplies; and recommended maintenance procedures and intervals. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

PART 2 PRODUCTS 

2.1 DISTRIBUTION PANELBOARDS 

A. Manufacturers: 
1. Siemens 
2. Square D 
3. General Electric 
4. Cutler Hammer 
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B. Product Description: NEMA PB 1 Panelboard. 

C. Service Conditions: 
1. Temperature: 105 degrees F. 
2. Altitude: 4200 feet. 

D. Panelboard Bus: Copper current carrying components, ratings as indicated on Drawings. 
Furnish copper ground bus in each panelboard. 

E. Minimum integrated short circuit rating: 65,000, amperes rms symmetrical for 240 or 208 
volt panelboards; 65,000, amperes rms symmetrical for 480 volt panelboards, or as 
indicated on Drawings. 

F. Molded Case Circuit Breakers: NEMA AB 1, circuit breakers with integral thermal and 
instantaneous magnetic trip in each pole. Furnish circuit breakers UL listed as Type 
HACR for air conditioning equipment branch circuits. 

G. Circuit Breaker Accessories: Trip units and auxiliary switches as indicated on Drawings. 

H. Enclosure: NEMA PB 1, Type 1. 

I. Cabinet Front: Surface type, fastened with concealed trim clamps hinged door with flush 
lock, metal directory frame, finished in manufacturer's standard gray enamel. 

2.2 BRANCH CIRCUIT PANELBOARDS 

A. Manufacturers: 
1. Siemens 
2. Square D 
3. General Electric 
4. Cutler Hammer 

 

B. Product Description: NEMA PB1, circuit breaker type, lighting and appliance branch 
circuit panelboard. 

C. Panelboard Bus: Copper, current carrying components, ratings as indicated on drawings. 
Furnish copper ground bus in each panelboard; furnish insulated ground bus as indicated 
on Drawings. 

D. For non-linear load applications subject to harmonics furnish 200 percent rated, plated 
copper, solid neutral. 

E. Minimum Integrated Short Circuit Rating: 10,000 amperes rms symmetrical for 240 volt 
panelboards; 14,000 amperes rms symmetrical for 480 volt panelboards, or as indicated 
on drawings. 
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F. Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip circuit 
breakers, with common trip handle for all poles, listed as Type SWD for lighting circuits, 
Type HACR for air conditioning equipment circuits, Class A ground fault interrupter 
circuit breakers as indicated on drawings. Do not use tandem circuit breakers. 

G. Enclosure: NEMA PB 1, Type 1 or Type 3R. 

H. Cabinet Box: 6 inches deep, 20 inches wide for 240 volt and less panelboards, 6 inches 
deep, 20 inches wide for 480 volt panelboards. 

I. Cabinet Front: Flush or Surface cabinet front with concealed trim clamps, concealed 
hinge, metal directory frame, and flush lock keyed alike. Finish in manufacturer's 
standard gray enamel. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install panelboards in accordance with NEMA PB 1.1. 

B. Install panelboards plumb. 

C. Install recessed panelboards flush with wall finishes. 

D. Height: 6 feet  to top of panelboard install panelboards taller than 6 feet  with bottom no 
more than 4 inches  above floor. 

E. Install filler plates for unused spaces in panelboards. 

F. Provide typed circuit directory for each branch circuit panelboard. Revise directory to 
reflect circuiting changes to balance phase loads. 

G. Install engraved plastic nameplates. 

H. Install spare conduits out of each recessed panelboard to accessible location above 
ceiling. Minimum spare conduits: 5 empty 1 inch. Identify each as SPARE. 

I. Ground and bond panelboard enclosure according to Section 26 05 26. Connect 
equipment ground bars of panels in accordance with NFPA 70. 

3.2 FIELD QUALITY CONTROL 

A. Inspect and test in accordance with NETA ATS, except Section 4. 

B. Perform circuit breaker inspections and tests listed in NETA ATS, Section 7.6. 

C. Perform switch inspections and tests listed in NETA ATS, Section 7.5. 
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D. Perform controller inspections and tests listed in NETA ATS, Section 7.16.1. 

3.3 ADJUSTING 

A. Measure steady state load currents at each panelboard feeder; rearrange circuits in 
panelboard to balance phase loads to within 10% percent of each other. Maintain proper 
phasing for multi-wire branch circuits. 

END OF SECTION 26 24 16 
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SECTION 26 27 26 - WIRING DEVICES  

1.1 SUMMARY 

A. Section includes wall switches; receptacles; multioutlet assembly; and device plates and 
decorative box covers. 

B. Related Sections: 
1. Section 26 05 33 - Raceway and Boxes: Outlet boxes for wiring devices. 
2. Section 26 05 34 - Floor Boxes: Service fittings for receptacles installed on floor 

boxes. 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 
1. NEMA WD 1 - General Requirements for Wiring Devices. 
2. NEMA WD 6 - Wiring Devices-Dimensional Requirements. 

1.3 SUBMITTALS 

A. Product Data: Submit manufacturer's catalog information showing dimensions, colors, 
configurations and ratings etc. 

1.4 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum 10 years experience. 

1.5 EXTRA MATERIALS 

A. Section 01 78 00 – Closeout Submittals: Spare parts and maintenance products. 

B. Furnish 10 of each style, size, and finish wall plate. 

PART 2 PRODUCTS 

2.1 WALL SWITCHES 

A. Manufacturers: 
1. Hubbell 
2. Pass Seymour 
3. Leviton 
4. Substitutions: Per approval. 

B. Single Pole Switch: 
1. Hubbell   Model HBL 1221 
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2. Pass Seymour Model 20ACI. 
3. Leviton Model 1221. 

C. Three-way Switch: 
1. Hubbell Model HBL 1223. 
2. Pass Seymour Model 20AC3. 
3. Leviton Model 1223 

D. Four-way Switch: 
1. Hubbell Model HBL 1221 PL 
2. Pass Seymour Model 20AC-RDL 
3. Leviton Model 1221 PL 

E. Color: White or as selected. 

2.2 WALL SWITCHES 

A. Product Description: NEMA WD 1, Heavy-Duty, AC only general-use snap switch. 

B. Body and Handle: White – Thermal plastic or with toggle handle. 

C. Indicator Light: Lighted handle type switch Separate pilot strap; red color. 

D. Ratings: 
1. Voltage: 120 or volts, AC. 
2. Current: 20 amperes. 

E. Ratings: Match branch circuit and load characteristics. 

2.3 RECEPTACLES 

A. Manufacturers: 
1. Hubbell 
2. Pass Seymour 
3. Leviton 

B. Product Description: NEMA WD 1, Heavy-duty general use receptacle. 

C. Device Body: White nylon 

D. Configuration: NEMA WD 6, type. 

E. Convenience Receptacle: Type 5-20R. 

F. GFCI Receptacle: Convenience receptacle with integral ground fault circuit interrupter to 
meet regulatory requirements. 
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2.4 WALL PLATES 

A. Manufacturers: 
1. Hubbell 
2. Pass Seymour 
3. Leviton 

               

B. Material: 
1. White nylon in finished spaces; or as selected by Architect. 
2. Brushed stainless steel in shop areas. 
3. Weatherproof with in-use covers in wet locations.  

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 - Administrative Requirements: Coordination and project conditions. 

B. Verify outlet boxes are installed at proper height. 

C. Verify wall openings are neatly cut and completely covered by wall plates. 

D. Verify branch circuit wiring installation is completed, tested, and ready for connection to 
wiring devices. 

3.2 PREPARATION 

A. Clean debris from outlet boxes. 

3.3 INSTALLATION 

A. Install devices plumb and level. 

B. Install switches with OFF position down. 

C. Install wall dimmers to achieve full rating specified and indicated after derating for 
ganging as instructed by manufacturer. 

D. Do not share neutral conductor on load side of dimmers. 

E. Install receptacles with grounding pole. 

F. Connect wiring device grounding terminal to outlet box with bonding jumper and branch 
circuit equipment grounding conductor. 

G. Connect wiring devices by wrapping solid conductor around screw terminal. Install 
stranded conductor for branch circuits 10 AWG and smaller. When stranded conductors 
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are used in lieu of solid, use crimp on fork terminals for device terminations. Do not 
place bare stranded conductors directly under device screws. 

H. Use jumbo size plates for outlets installed in masonry walls. 

I. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, 
above accessible ceilings, and on surface mounted outlets. 

3.4 INTERFACE WITH OTHER PRODUCTS 

A. Coordinate locations of outlet boxes provided under Section 26 05 33 to obtain mounting 
heights as specified and as indicated on drawings. 

B. Install wall switch 48 inches 1.2  m above finished floor. 

C. Install convenience receptacle 18 inches 450 mm above finished floor. 

D. Install convenience receptacle 4 inches 100 mm above counter back splash of counter. 

E. Install dimmer 48 inches 1.2 m above finished floor. 

F. Coordinate installation of wiring devices with floor box service fittings provided under 
Section 26 05 34. 

3.5 FIELD QUALITY CONTROL 

A. Quality Requirements: Testing and inspection services - Execution Requirements: 
Testing, adjusting, and balancing. 

B. Inspect each wiring device for defects. 

C. Operate each wall switch with circuit energized and verify proper operation. 

D. Verify each receptacle device is energized. 

E. Test each receptacle device for proper polarity. 

F. Test each GFCI receptacle device for proper operation. 

3.6 ADJUSTING 

A. Execution Requirements: Testing, adjusting, and balancing. 

B. Adjust devices and wall plates to be flush and level. 

3.7 CLEANING 

A. Execution Requirements: Final cleaning. 
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B. Clean exposed surfaces to remove splatters and restore finish. 

END OF SECTION 26 27 26 
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SECTION 26 28 19 - ENCLOSED SWITCHES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes fusible and nonfusible switches. 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 
1. NEMA FU 1 - Low Voltage Cartridge Fuses. 
2. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches 

(600 Volts Maximum). 

B. International Electrical Testing Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power 

Distribution Equipment and Systems. 

1.3 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

1.4 MANUFACTURER SEISMIC QUALIFICATION CERTIFICATION:   

Submit certification that switchboards, overcurrent protective devices, accessories, and components will 
withstand seismic forces defined as Category “D”.  Include the following: 

 
1) Basis for Certification:  Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 
 

a) Retain one of first two subparagraphs below to define the term "withstand" as it 
applies to this Project.  Definition varies with type of building and occupancy and 
is critical to valid certification.  Second definition is used for essential facilities 
where equipment must operate immediately after an earthquake. 

b) The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified." 

 
c) The term "withstand" means "the unit will remain in place without separation of 

any parts from the device when subjected to the seismic forces specified and the 
unit will be fully operational after the seismic event." 
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PART 2 PRODUCTS 

2.1 FUSIBLE SWITCH ASSEMBLIES 

A. Manufacturers: 
1. Square D 
2. General Electric 
3. Cutler Hammer 
4. Siemens 
5. Substitutions: as per approval. 

B. Product Description: NEMA KS 1, Type HD  with externally operable handle interlocked 
to prevent opening front cover with switch in ON position, enclosed load interrupter knife 
switch. Handle lockable in OFF position. 

C. Fuse clips: Designed to accommodate NEMA FU 1, Class R fuses. 

D. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with 
manufacturer's standard gray enamel. 
1. Interior Dry Locations: Type 1. 
2. Exterior Locations: Type 3R 
3. Industrial Locations: Type 4. 

E. Service Entrance: Switches identified for use as service equipment are to be labeled for 
this application. Furnish solid neutral assembly and equipment ground bar. 

F. Furnish switches with entirely copper current carrying parts. 

2.2 NONFUSIBLE SWITCH ASSEMBLIES 

A. Manufacturers: 
1. Square D 
2. General Electric 
3. Cutler Hammer 
4. Siemens 
5. Substitutions: as per approval. 

B. Product Description: NEMA KS 1, Type HD with externally operable handle interlocked 
to prevent opening front cover with switch in ON position enclosed load interrupter knife 
switch. Handle lockable in OFF position. 

C. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with 
manufacturer's standard gray. 
1. Interior Dry Locations: Type 1. 
2. Exterior Locations: Type 3R. 
3. Industrial Locations: Type 4. 

D. Service Entrance: Switches identified for use as service equipment are to be labeled for 
this application. Furnish solid neutral assembly and equipment ground bar. 
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E. Furnish switches with entirely copper current carrying parts. 

2.3 SWITCH RATINGS 

A. Switch Rating: Horsepower rated for AC or DC as indicated on Drawings. 

B. Short Circuit Current Rating: UL listed for 10,000 rms symmetrical amperes when used 
with or protected by Class H or K fuses (30-600 ampere) 200,000 rms symmetrical 
amperes when used with or protected by Class R or Class J fuses (30-600 ampere 
switches employing appropriate fuse rejection schemes). 200,000 rms symmetrical 
amperes when used with or protected by Class L fuses (800-1200 ampere). 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install enclosed switches plumb. Provide supports in accordance with Section 16070. 

B. Height: 5 feet (1500 mm) to operating handle. 

C. Install fuses for fusible disconnect switches. 

D. Install engraved plastic nameplates. 

E. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and 
size installed. 

3.2 FIELD QUALITY CONTROL 

A. Quality Requirements: Testing and Inspection Services - Execution Requirements: 
Testing, adjusting, and balancing. 

B. Inspect and test in accordance with NETA ATS, except Section 4. 

C. Perform inspections and tests listed in NETA ATS, Section 7.5. 

END OF SECTION 26 28 19 
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SECTION 26 51 00 – INTERIOR LIGHTING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes interior luminaires, lamps, ballasts, and accessories. 

1.2 REFERENCES 

A. American National Standards Institute: 
1. ANSI C82.1 - American National Standard for Lamp Ballast-Line Frequency 

Fluorescent Lamp Ballast. 
2. ANSI C82.4 - American National Standard for Ballasts-for High-Intensity-

Discharge and Low-Pressure Sodium Lamps (Multiple-Supply Type). 

1.3 SUBMITTALS 

A. Shop Drawings: Indicate dimensions and components for each luminaire not standard 
product of manufacturer. 

B. Product Data: Submit dimensions, ratings, and performance data. 

C. Samples: Submit two color chips 3 x 3 inch (75 x 75 mm) in size illustrating luminaire 
finish color where indicated in luminaire schedule. 

1.4 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

1.5 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.6 MAINTENANCE MATERIALS 

A. Furnish two of each plastic lens type with 1 per 10 fixture installed. 

B. Furnish 10% replacement lamps for each lamp installed. 

C. Furnish 5 of each ballast type. 
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PART 2 PRODUCTS 

2.1 INTERIOR LUMINAIRES 

A. Product Description: Complete interior luminaire assemblies, with features, options, and 
accessories as scheduled. 

2.2 FLUORESCENT BALLASTS 

A. Manufacturers: 
1. Advance; or approved equal. 
2. Product Description: Premium electronic T8 with a ballast factor less that .8, 

programmed start.  

2.3 HIGH INTENSITY DISCHARGE (HID) BALLASTS 

A. Manufacturers: 
1. General Electric Co. 
2. Philips Electronics North America 
3. Radiant Lamp Co. 
4. Siemens Corp. 
5. Venture Lighting International Inc 

B. Product Description: ANSI C82.4, metal halide high pressure sodium lamp ballast, 
suitable for lamp specified, with voltage to match luminaire voltage. 

2.4 FLUORESCENT DIMMING BALLASTS AND CONTROLS 

A. Manufacturers: 
1. General Electric Co. 
2. Hubbell Inc. 
3. Thomas Industries 
4. Lutron 
5. Nex-Light 

B. Product Description: Electrical assembly of control unit and ballast to furnish smooth 
dimming of fluorescent lamps, 0-10 protocol. 

C. Control Unit: Multi scene, programmable, multi function wall mounted control station as 
manufactured by Nex Light, or approved equal. 

D. Ballast: Selected by dimming system manufacturer as suitable for operation with control 
unit and suitable for lamp type and quantity specified for luminaire. 

2.5 FLUORESCENT LAMPS 

A. Manufacturers: 
1. General Electric Co. 
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2. Philips Electronics 
3. Venture 
4. Osram/Sylvania 

2.6 HID LAMPS 

A. Manufacturers: 
1. General Electric Co. 
2. Philips Electronic North America 
3. Venture 
4. Osram/Sylvania 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install suspended luminaires using pendants supported from swivel hangers. Install 
pendant length required to suspend luminaire at indicated height. 

B. Support luminaires larger than 2 x 4 foot (600 x 1200 mm) size independent of ceiling 
framing with 4 GA wires. 

C. Locate recessed ceiling luminaires as indicated on Drawings in coordination with 
reflected ceiling plan. 

D. Install surface mounted luminaires plumb and adjust to align with building lines and with 
each other. Secure to prevent movement. 

E. Exposed Grid Ceilings: Support surface-mounted luminaires on grid ceiling directly from 
building structure Install auxiliary members spanning ceiling grid members to support 
surface mounted luminaires Fasten surface mounted luminaires to ceiling grid members 
using bolts, screws, rivets, or suitable clips. 

F. Install recessed luminaires to permit removal from below. 

G. Install recessed luminaires using accessories and firestopping materials to meet 
regulatory requirements for fire rating. 

H. Install clips to secure recessed grid-supported luminaires in place. 

I. Install wall-mounted luminaires at height as indicated on Drawings. 

J. Install accessories furnished with each luminaire. 

K. Connect luminaires to branch circuit outlets provided under Section 26 05 33 using 
flexible conduit as indicated on Drawings. 
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L. Make wiring connections to branch circuit using building wire with insulation suitable for 
temperature conditions within luminaire. 

M. Install specified lamps in each luminaire per schedule. 

N. Ground and bond interior luminaires in accordance with Section 26 05 26. 

3.2 FIELD QUALITY CONTROL 

A. Operate each luminaire after installation and connection. Inspect for proper connection 
and operation. 

3.3 ADJUSTING 

A. Aim and adjust luminaires as indicated on Drawings. 

3.4 CLEANING 

A. Remove dirt and debris from enclosures. 

B. Clean photometric control surfaces as recommended by manufacturer. 

C. Clean finishes and touch up damage. 

3.5 PROTECTION OF FINISHED WORK 

A. Relamp luminaires having failed lamps at Substantial Completion. 
 

END OF SECTION 26 51 00 
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SECTION 27 13 43 - COMMUNICATIONS SERVICES  

PART 1 GENERAL 

1.1 SUMMARY 

A. The following specification includes voice and data cabling and equipment for final 
connection by Utah National Guard IT service agency. This contract is to install all 
cabling, backboards, boxes and cover plates in the building.  All equipment specified 
herein is to be provided under this contract but installed and wired by the Utah National 
Guard IT service agency. 

B. Related Sections: 
1. Section 26 05 26 - Grounding and Bonding. 
2. Section 26 05 33 - Raceway and Boxes. 
3. Section 26 05 34 - Floor Boxes. 
4. Section 26 27 26 - Wiring Devices: Wall plates. 
 

 C. The following specification and its associated drawings are intended to provide a   
  set of  instructions and materials needed to furnish and install     
  Telecommunications Cabling, within parameters set by industry standards, in   
  the new and remodeled areas.   
 

D The information is modular in nature.   
Specifically included in this specification are cables, connecting hardware and channel 
performance requirements to provide a Category 5E channel that exceeds ANSI/TIA/EIA 
568-B.2-1 to each data port of the workstation. 
 

E Some of the information contained in the following is directed to the owner's 
 architects, electrical, mechanical, and structural engineers.  This information points 
 toward ideal conditions and may vary by site depending on actual conditions. 
 
F Provide all station cabling from the station jack to the server room with minimum 
 of 8’-0” of slack in cable above terminal racks. 

1.2 REFERENCES 

A. International Electrical Testing Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power 

Distribution Equipment and Systems. 

B. Telecommunications Industry Association/Electronic Industries Alliance: 
1. TIA/EIA 569 - Commercial Building Standard for Telecommunications 

Pathways and Spaces. 
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1.3 SYSTEM DESCRIPTION 

A. Horizontal Pathway: Conform to TIA/EIA 569, using raceway, backboards, and as 
indicated on Drawings. 

1.4 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations and sizes of pathways and outlets. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

B. Installer: Company specializing in installing products specified in this section with 
minimum three years documented experience, and with service facilities within 100 miles 
of project. 

C. Testing Agency: Company member of International Electrical Testing Association and 
specializing in testing products specified in this section with minimum three years 
documented experience. 

1.6 PRE-INSTALLATION CONFERENCE: 

 A Schedule a conference a minimum of five calendar days prior to beginning work of this  
  Section. 

 B Agenda: Clarify questions related to work to be performed, scheduling, coordination, etc. 

 C. Attendance: Communications System installer, General Contractor, Architect, Engineer,  
  Owner’s representatives, and other parties affected by work of this Section. 

1.7 WARRANTY 

A. Warranty covering all components, equipment and workmanship shall be submitted in 
writing with system documentation. The warranty period shall begin on the system's first 
use by the owner. 

 
PART 2 PRODUCTS 

 
2.1 COMMUNICATIONS EQUIPMENT ROOMS 
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A. Provide ¾ in ACX Fire Retardent plywood coated with two coates of fire 
retardent paint. (min 4’x8’area) 

B. Provide a TGB ground kit.  VFC part# GBI14212TGBKT in all communications rooms 
and Connect to TGMB with min #6 awg.  Provide TGMB within 5ft of Main Electrical 
Service VFC part# GBI14412TGBKT 

C. Equipment Racks:  Contractor furnished Owner installed and wired 

D. Special Grounding Requirements  

1. Distribution Rack Grounding 
2. Furnish ground terminal block for each rack section located in the MC.   
3. Rack shall be grounded using #6 AWG stranded, insulated copper conductor.   
4. Furnish all required bonding material (racks and runway) and hardware, and 

bond to nearest TMGB or TGB. Refer to ANSI/TIA/EIA-607-1994, Commercial 
Building Grounding and Bonding Requirements for Telecommunications, for 
details. 

E. Special Grounding Requirements  

 
  1. Equip each equipment rack or section thereof, with one plug strip (do not  
   power station cable racks). 

 
F. Cable Runway:   

1. Ladder style or equal – 12”  
2. Securely attach to backboard and rack in accordance with manufacturer’s written 

instructions. 
 

G. Cable Raceway Bend Radii:   
1. Equip each 19.0” rack as neccessary. 

 
H. Cable management:  

1. Equip each rack with Vertical Cable Section.  CPI # 12831-703 
2. Use Velcro Cable Wraps on all cable – tie wraps are not acceptable 
3. Use 1RMU Horizontal Cable managers were required.  CPI # 30139-719 

 
2.2 HORIZONTAL CABLING REQUIREMENTS 
 

A. Approved Manufactures 
 Superior Essex  
 
B. Copper Cabling 
 Provide min of two (2) jacks at each wall outlet. All Terminations shall be T568-B 
 
C. Horizontal UTP Cable 

1. SUPERIOR ESSEX Cobra CAT 5E Plenum, cover colors to be Yellow-voice 
and blue-data.  
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D Faceplates and Jacks Telecommunications Outlets 
 1. Category 5E modular jack devices, 8-position, 8-conductor modular jacks,  
  terminated to 110 type IDC connections for the installation of UTP cable.  
  Plenum rated. 
 2. All Category 5E modular jacks will have RFT, Retention Force Technology built 
  into the jack to prevent pins 1, 2, 7 and 8 from becoming defective. 
 3. Units shall be labeled in accordance with both wiring designations T568A/B.  
 4. Provide and install blank inserts as needed. 
 5. Provide and install faceplates for mounting telecommunication outlet connector  
  modules described above.  Single-gang faceplate or double-gang faceplate, as  
  required. 2 or 4 port in walls. 
 6. Patch Cords as required 

 

 E Patch Panels – Telecommunications Room 

2. Furnished by owner 
 F Pathways 
  1. J-Hooks. 

a.  Provide J-hooks to support cables maximum 20 cables per hooks. 

2. Conduits 

a. Provide Conduit from wall outlet to ceiling space. Minimum ½”in. 
b. Provide apropriate bushings to protect cable at conduit ends. 

3. Firestopping 

a. Provide firestopping systems to meet the hourly time delay rating 
of the fire rated floor, wall, or other partition throgh which 
penitrations have been made. 

b. Approved systems 
1. STI EZ Path other STI products. 
2. approved equals 

 G Testing  

1. Testing UTP cables and links 
a. All UTP cabling will be certified to meet and or exceed the 

Category 5E specifications as set forth in TIA/EIA-568-B.2-1 
using a level III field tester.  Certifications shall include the 
following parameters for each pair of each cable installed: 

1. Wire map (pin to pin connectivity) 
2. Length (in feet) 
3. Attenuation 
4. Near End Crosstalk (NEXT) 
5. Far End Crosstalk (FEXT) 
6. Attenuation/Crosstalk Ratio  (ACR) 
7. Return Loss 
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8. Propogation Delay 
9. Delay Skew 

b. Test equipment shall provide an electronic and printed record of these 
tests. 

PART 3 EXCUTION 

 A. INSTALLATION 
1. Install pathways in accordance with TIA/EIA 569. 
2. Ground and bond pathways, cable shields, and equipment in accordance with 

Section 26 05 26. 

1.8 FIELD QUALITY CONTROL 

A. Section 01400 - Quality Requirements: Testing and inspection services 01700 - 
Execution Requirements: Testing, adjusting, and balancing. 

 END OF SECTION 27 13 27 
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SECTION 283100 - FIRE DETECTION AND ALARM 
 

PART 1 - GENERAL           
 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division-01 Specification sections, apply to work of this section.  

B. Division-26 Basic Materials and Methods sections apply to work specified in this section. 
 
1.2 DESCRIPTION OF WORK 

A. Extent of fire alarm and detection systems work is indicated by drawings and schedules. 
B. Install a new addressable fire alarm system with 8 ANALOG initiating loops and 32 

indicating loops with 64 amps auxiliary power. 
C. Comply with NEC as applicable to construction and installation of fire alarm and detection 

system components and accessories.  Provide components and systems, which are UL-listed 
and labeled for fire alarm.  Provide fire alarm and detection systems and accessories, which 
are FM approved.  Comply with State and local requirements as applicable. 

D. Comply with applicable provisions of current NFPA Standards for 72A Local Protective 
Signaling Systems, 72B Auxiliary Protective Signaling Systems, 72C Remote Station 
Protective Signaling Systems (as applicable), local building codes, and meet requirements of 
local authorities having jurisdiction. 

 
1.3 SUBMITTALS 

A. PRODUCT DATA:  Submit manufacturer's data on fire alarm and detection systems 
including, but not limited to, roughing-in diagrams and instructions for installation, operating 
and maintenance, suitable for inclusion in maintenance manuals.  Also include standard or 
typical riser and complete wiring diagrams for panel and system. 

B. SHOP DRAWINGS: Provide shop drawings showing equipment/device locations and 
connecting wiring of entire fire alarm and detection system.  Include wiring diagrams and 
riser diagrams of panel. 

C. CERTIFICATION:  Submit a written statement to the Architect and the state and local Fire 
Marshal's Office that each device of the fire alarm system has been installed, inspected and 
tested in accordance with applicable requirements of NFPA Standard 72.  This statement shall 
be submitted at the time of completion of the fire alarm system installation.   

 
Provide to the Fire Marshall's office the following: 
1. A complete set of shop drawings indicating: 

a. Location of all alarm-initiating and alarm-signaling devices.   
b. Point-to-point wiring diagrams for all alarm-initiating and alarm-signaling 

devices. 
2. Wiring diagrams for: 

a. Alarm control panels. 
b. Auxiliary function relays and solenoids. 
c. Remote signaling equipment. 

3. Standby battery calculations. 
4. A complete equipment list identifying: 

a. Type 
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b. Model 
c. Manufacturer 
d. Manufacturer catalog data sheets 
e. UL Listing and/or FM approval showing compatibility of device with Fire 

Alarm Control Panel (FACP) 
5. A complete zone list identifying all: 

a. Alarm-initiating and alarm-signaling devices. 
b. Remote signaling and auxiliary function zones. 
c. Specific devices associated with each zone. 

6. A complete Certificate of Compliance 
 
PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 

A. MANUFACTURER:  Subject to compliance with requirements, provide fire alarm and 
detection systems of one of the following: 
1. FCI, Fire Control Instruments  
2. EST Edwards Systems Technology 
3. Simplex Grinnell 
4. Mircom 
5. Silent Knight  
            

2.2 FIRE ALARM AND DETECTION SYSTEMS 
 

A. GENERAL:  Provide an electrically operated, electrically supervised fire alarm system as 
described herein.  Include control units, power supplies, alarm initiating and indicating 
devices, conduit, wire, fittings and accessories required to provide a complete operating 
system.  Enclose entire system in raceway.  Provide basic wiring materials, which comply 
with Division 16, Basic Materials and Methods Sections for raceways, conductors, boxes, 
fittings, supports, etc.  Minimum wire size shall be #14 AWG copper. 

B. SYSTEM TYPE:  Analog addressable, non-coded.  Either manual activation of a fire alarm 
station or activation of an automatic initiating device energizes all fire alarm signaling 
devices, sounding a non-coded alarm and providing device identification on an annunciator 
panel. 

C. SYSTEM OPERATION:  Provide system such that any manual station or automatic initiating 
device annunciates all alarm indicating units (bells, horns, buzzers, chimes, visual alarm 
lamps, etc.) continuously until the manual station or initiating device is restored to normal and 
the fire alarm control unit reset.  Annunciate alarm signals by zone at the control panel and all 
remote annunciators.  Provide all conductors, raceway, equipment and labor to accomplish the 
following: 
1. Deactivate air supply and return fan units simultaneously by means of a supervised 

master fan shutdown relay with slave relays as required.  Restart air units 
automatically after panel has been reset.  Provide a bypass switch for master fan shut 
down relay for drill purposes, and indicate by a locked-in lamp that the circuit has 
been bypassed. 

2. Selectively activate and/or deactivate fan units in accordance with schedule shown on 
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the drawings. 
3. Release all magnetic door holders upon activation of an alarm from any zone by use 

of a master relay in the control panel. 
4. Provide supervised circuits for the following: 
5. Fire alarm system shall report to a central station monitoring service as required by 

local authority having jurisdiction.  Install one conductor pair from the fire alarm 
panel to the telephone terminal board.  Make all connections at both the fire alarm 
panel and the telephone terminal board.  Make arrangements at the appropriate stage 
of construction to arrange for the leased line.  This request must be made at least two 
weeks prior to final connection. 

6. Provide fire alarm control panel with capability of shutting down individual initiating 
devices for maintenance purposes without affecting the continued operation of other 
initiating devices.   

7. The general fire alarm system shall not activate elevator recall, only the local device.  
Recall initiating detectors shall have auxiliary contacts.  Appropriate wiring in 
conduit shall be run from the initiating devices to the elevator control panel.  These 
devices shall also initiate an evacuation alarm. 

8. Sprinkler Supervision.  Provide a signal initiating and supervisory circuit to each 
sprinkler riser and subdivision.  Provide continuous alarm signal upon actuation of 
any water flow signal-initiating device.  Sound alarm until the condition has been 
corrected and panel manually reset as required by UL 864.  Provide separate alarm 
zones for:  (1) alarm zones from "water flow alarms", (2) alarm zones from 
"supervisory alarm" indicating sprinkler system trouble.  Provide power to all 
sprinkler system alarm bells furnished under Section 15.                                  

9. Provide manual fire alarm stations in boiler rooms, and main administrative 
office.  Provide external alarm horns sufficient to be heard in all parking areas.      
                               

2.2 SCOPE OF THE WORK 
A. Install an addressable fire alarm system with 08 ANALOG initiating loops/minimum of 1500 

points. 
B. Install all fire alarm devices as show on prints. 
C. Install duct smoke detectors and fan relays at all fan units over 2000 CFM as shown on 

drawings. Shut down all supply and return fans upon a general alarm signal. 
D. Install smoke detectors in the corridors and various rooms as per prints.  The new wiring shall 

be Class "A" (style 6). 
E. Install heat detectors in the various rooms according to the drawings. 
F. Install pull stations as indicated on the drawings. 
G. All initiating devices connected to the fire alarm control panel shall be analog addressable. 
H. All wiring shall be in conduit.  All conduit and connectors shall be made of steel.  All conduit 

runs shall form a complete loop from the fire alarm control panel. 
 

2.3 FIRE ALARM CONTROL PANEL 
A. The fire alarm control panel shall be microprocessor-based.  Each loop shall be capable of 99 

analog addresses and 98 monitor and/or control addresses. 
 B. If the microprocessor fails, the system shall execute a default-signaling program.  This 

program will enable the panel to sound the audible signals and summon the Fire Department.  
In addition, a red LED shall light to indicate the zone wherein the alarm originated.  Inability 
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of the system to sound signals or summon the fire department during microprocessor failure 
shall not be acceptable. 

 C. The fire alarm control panel shall contain an 80 digit alphanumeric display and permit the 
user to perform all necessary functions including but not limited to the following: 
a. Alarm/Trouble Acknowledge. 
b. Alarm Silence 
c.   Reset 
d.   Lamp Test 
e.   Control of Initiating Devices (on/off) 
f.   Control of output modules (on/off)  
g.   Change sensitivity of devices 
h.   Change time 
I.   Walk test 
j.  Check system on battery voltage and current 

 
B. The fire alarm control panel shall be capable of alarm verification.  The control panel shall 

indicate which smoke detector is in alarm during the pre-alarm window. 
C. All alarm signals shall be locked in at the panel until the operated device is returned to its 

normal condition and the control panel is manually reset. 
D. Alarm or trouble activation of initiating points shall be represented in English on the 

alphanumeric display on both the remote operating panel and the fire alarm control panel 
indicating the address of the specific device. 

E. Each initiating and signal circuit shall be electrically supervised for opens, shorts, and ground 
faults in the wiring. 

F. The occurrence of any fault shall activate the system trouble circuitry but shall not interfere 
with the proper operation of any circuit that does not have a fault condition. 

G. The system communication loops shall be capable of being wired using Class "A" (Style 6) 
supervised circuits (a ground fault on either conductor or a break shall not prevent a device 
from operating on either side of the break) 

H. The fire alarm control panel shall contain circuitry permitting the transmission of trouble and 
alarm signals over leased phone lines by the means of reverse polarity.  There shall be a 
supervised disconnect switch to allow testing of the fire alarm control panel without 
transmitting an alarm to the central station. 

I.   The fire alarm control panel shall include the following features. 
a.   Auxiliary SPDT alarm actuated contacts. 
b.   Auxiliary SPDT trouble actuated contacts. 
c. A solid-state power transfer circuit that shall switch to standby power automatically 

and instantaneously if normal power fails or falls below 15% of normal ("brown out" 
conditions).  This electronic circuit shall allow the batteries to be effectively "floated" 
on the operating system to avoid upsetting the normal microprocessor scan and 
minimize resultant nuisance troubles and/or alarms. 

d. A ground fault detector to detect positive or negative grounds on the initiating 
circuits, signal circuits, power circuits, and telephone line circuit.  A ground fault 
code on the alphanumeric display shall provide indication of either a positive or 
negative ground fault and shall operate a general trouble but shall not cause an alarm 
to be sounded. 

e. A short circuit error message shall be a standard feature of the fire alarm control 
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panel.  Each communication loop shall be monitored and shall have a distinctive 
error message. 

f. Lightning protection shall be a standard feature of the fire alarm control panel and 
shall be incorporated in the power supply circuit, common control circuits, signal 
circuits, and telephone line circuit.   

g. Individual circuit breakers shall be provided for the following:  smoke detector 
power, main power supply, signal circuit #1, signal circuit #2, battery standby power, 
and auxiliary output. 

h. The fire alarm control panel shall be of dead-front construction.  One key shall allow 
access to all electronics or to the dead-front access to the operator functions. 

I. Opening the main door shall expose all components for inspection or adjustment 
without further dismantling of the cabinet, control unit, or wiring. 

j. It shall be possible to check and adjust the sensitivity of all analog devices from the 
main fire alarm panel. 

J. The fire alarm control panel shall have batteries capable of powering the system for (24) 
hours in standby condition and (5) minutes in alarm. 

K. There shall be no special tools required for the programming of devices.   
            
2.4 PERIPHERAL DEVICES 

A. Remote identification module devices shall be attached to any single normally open initiating 
device (heat detector, water flow switch, duct detectors, sprinkler, tamper switches, kitchen 
hood, pull station, etc.).  The modules shall supply addressing and status information to the 
FC7200A system through the dual loop module. 

 
2.5 CONTROL POINT MODULE 

A. The control point module shall be connected to the same loop as the initiating devices, and 
shall provide a relay output (Form "C" 2 Amp @ 24 VDC, resistive only). 

B. This relay output shall be used to perform auxiliary functions. 
C.   When the AOM is activated, the red "ACTIVE" LED shall be on solid.  Under normal 

conditions, the red   "ON LINE" LED shall flash. 
 
2.6 MANUAL FIRE ALARM STATION 

A. Provide red enclosure, manual fire alarm stations with the following features:    
1.   Polycarbonate,  for semi-flush mounting. 
2. Addressable alarm type electrically compatible with system requirements. 
3. Double Action 
4. Break glass design requiring unit to be opened for resetting, and requiring resetting 

before closing. 
5. Electrically compatible with system requirements. 
6. Key reset, keyed like fire control panel.  Provide one spare "glass" for each station 

required. 
 
2.7 SMOKE DETECTORS 

A. All smoke detectors shall be capable of being replaced without disconnecting any wires or 
wire connectors from the base of the detector.  Each detector shall be installed on a separate 
base.  The detector base shall be capable of receiving a photoelectric, ionization, or electronic 
thermal detector.  Smoke detectors shall be UL 268 listed.  All detectors shall have (2) 
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viewable LEDs to indicate the status of the device. 
 
2.8 DUCT SMOKE DETECTORS 

A. Provide ionization type with UL 268A listings.  Each detector shall be equipped with a remote 
light located as on the drawings.  Each detector shall have (2) form "c" alarm contacts rated at 
10 amps. 

  
2.9 THERMAL DETECTORS 

A. Thermal detectors shall operate on the rate-of-rise principal.  The detectors shall have a fixed 
 temperature rating of 135 degrees Fahrenheit.   

 
B. The heat detector shall consist of a base and a head. 

1. The base shall be capable of accepting either a smoke detector or a 135-degree heat 
detector. 

2. The head shall automatically restore to its normal standby condition when the 
temperature returns to its normal range. 

 
2.10 AUDIOVISUAL ALARM HORNS 

A. Provide audio-visual alarm horns with the following features: 
1. Polycarbonate construction, finished in red enamel, suitable for indoor or outdoor 

application. 
2. Capable of 90 db sound level at 10 feet. 
3. Flush mounted. 
4. Integrally mounted flashing light unit, with Lexan lens with block letters "FIRE", and 

minimum flash rate of ONE per second, and adjustable candela rating. All lights shall 
be synchronous. Candela levels shall be adjustable in field.  

5. Electrically compatible with system requirements. 
6. Horns shall sound the temporal pattern (code 3) until silenced. 
7. Audiovisual alarm horns shall have the ability to silence horns while maintaining the 

strobe flash, until reset. 
8. Quantity of indicating devices shall not exceed 80% of power supply units. 

  
2.11 AUXILIARY RELAY 

A. Remote auxiliary relay boards shall be rated at 10 AMPS @ 120 VAC.  A red LED shall light 
to indicate relay activation.  All relays shall transfer on general alarm and latch on until reset.  
All relays shall be supervised.  The control output provided can be used in conjunction with 
fire alarm applications (i.e. fan controls, dampers, doors, and any other general alarm control). 

  
2.12 ZONE MODULES 

A. Provide style "6" zone modules capable of receiving and annunciating an alarm from any 
detector, even with  a single fault condition on any on any initiating circuit.  

 
B. Power all smoke detectors from the "Style 6" initiating loop wiring.  For systems, which 

power smoke detectors separately from the "Style 6" loop, provide monitoring for both the 
power source and the independent zone wiring, so that complete trouble and alarm indication 
is achieved by zone.  Provide capability to operate all smoke detectors, even with a single 
fault condition on the smoke detector power wiring.  Provide the number of zones shown on 
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the fire alarm zone schedule (see drawings).               
 
2.13 SIGNALING MODULES 

A. Provide signaling as required.  Provide power adequate to sound all signaling devices 
concurrently.  Provide supervised indicating circuits for polarized 24V D.C. alarm signaling 
devices.  Provide 30% spare capacity. 

 
B. Each signal circuit shall have a separate disconnect switch for servicing the fire alarm system. 

 Each and every indicating circuit shall have a distinct location description.  Power supply 
shall be at fire alarm control panel.  Remote power supplies and indicating circuits will not be 
acceptable. 

 
2.14 DOOR HOLDER POWER SUPPLY 
 

A. Door holders shall be powered by a power supply separate from the fire alarm system power 
supply.  The power supply shall have its own battery back up capable of holding all doors for 
a minimum of one hour on the loss of 120vac supply power.    

 
2.15 SYSTEM CONFIGURATION PROGRAMMING 
 

A. To help the owner in programming, system changes, and servicing, the fire alarm system shall 
have the following functions. 

 
1. The FACP shall be capable of an auto-configuration, which via a password, all 

analog devices and panel modules are automatically programmed into the system.  At 
this point the system will operate as a general alarm system without any other 
programming. 

 
2. If any two devices are addressed the same, the LED's on both devices will light 

steady and the panel will read "extra address and the address number". 
 
3. If any device is installed and not programmed into the system the LED will light 

steady and the panel will read the same as above.      
  
2.16 BATTERIES 
 

A. Provide Gel Cell standby batteries capable of operating fire alarm system for minimum of 24 
hours, then operating all indicating units for at least five minutes.  Locate batteries in fire 
alarm control unit, or in similar type enclosure located as directed.  Provide all 
interconnecting wiring.  Place batteries that vent hydrogen gas in separate enclosure. 

 
PART 3 - WIRING 
 
3.1 GENERAL REQUIREMENTS 
 

A. All wire used on the fire alarm system shall be U.L. listed as fire alarm protective signaling 
circuit cable per NEC, Article 760.  Bell wire or thermostat wire is not acceptable.  
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B. If twisted or shielded wire is required or recommended by the manufacturer it must be used. 

C. All fire alarm junction boxes shall be painted red with “Fire Alarm” stenciled on cover plate. 
   
PART 4 - FINAL ACCEPTANCE AND GUARANTEE 
 
4.1 GUARANTEE 
 

A. Furnish a three-year guarantee for all equipment, materials and installation, including all 
labor, transportation, and equipment. 

 
B. Emergency Response.  The fire alarm equipment supplier shall provide an emergency 

response within four hours of any reported system failure to resolve the problem on a 
continuous basis. 

 
4.2 FINAL TEST 
 

A. Before the installation shall be considered completed and acceptable, a test on the system 
shall be performed as follows: 

 
1. The contractor's job foreman, a representative of the manufacturer, a representative of 

the district, and the fire department shall operate every building fire alarm device to 
ensure proper operation and correct annunciation at the control panel. 

 
2. The supervisory circuitry of the initiating and indicating circuits shall also be 

verified. 
 
3. Provide the following spare devices: 
 

3 smoke detectors with base 
3 thermal detectors with base, if used on project 
3 strobe/horns 
2 manual pull stations with addressable modules 

 
PART 5 - AS BUILT DRAWINGS AND OPERATION AND MAINTENANCE MANUALS: 
 
5.2 AS BUILT DRAWINGS 
 

A. A complete set of CAD "as-built" drawings showing installed wiring, color-coding, specific 
interconnections between all equipment, and internal wiring of the equipment shall be 
delivered to the owner at project closeout. 

 
B. A building map shall be supplied to the owner indicating the exact location of all devices 

along with the addresses of the individual devices.  Install building fire alarm map adjacent to 
the fire alarm panel.  Provide high quality plastic sign (map holder) with two layers.  The back 
layer shall be painted black.  The front layer shall be a clear center for viewing the CAD fire 
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alarm drawing.  Edges of the sign shall be colored to match the building interior.  The 
building map shall indicate the various by the use of different colors (minimum of five 
colors). 

 
C. The disk containing the files shall be supplied to the owner.  These disks shall include all 

information required to allow the Owner to change the fire alarm program.  These computer 
disks shall contain a minimum of the following: 

 
1. CAD drawing files of building fire alarm map 
2. CAD drawing files of as-built fire alarm components and point to point connections. 
3. General configuration programming. 
4. Job specific configuration programming. 
5. Tutorial file on complete programming of fire alarm system. 

 
5.3 OPERATING AND MAINTENANCE MANUALS

A. Operating and maintenance manuals shall be submitted prior to testing of the system.  A total 
of (4) manual shall be delivered to the Owner.  Manuals shall include all service, installation, 
and programming information.   

 
5.4 TRAINING 
 

A. Provide two (2) hours training on the operation and installation of fire alarm system, at job 
site, at no cost to owner. 

 
 END OF SECTION 28 31 00 
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SECTION 321313 - CONCRETE PAVEMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section includes exterior cement concrete pavement for the following: 

 

1. Walkways. 

B. Related Sections include the following: 

1. Division 31 Section "Earthwork" for subgrade preparation, grading, and subbase course. 

2. Division 3 Section "Cast-in-Place Concrete" for general building applications of 

concrete. 

1.3 DEFINITIONS 

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

hydraulic cement, expansive hydraulic cement, fly ash and other pozzolans, ground granulated 

blast-furnace slag, and silica fume. 

1.4 SUBMITTALS 

A. Product Data:  For each type of manufactured material and product indicated. 

B. Design Mixes:  For each concrete pavement mix.  Include alternate mix designs when 

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

warrant adjustments. 

C. Material Test Reports:  From a qualified testing agency indicating and interpreting test results 

for compliance of the following with requirements indicated, based on comprehensive testing of 

current materials: 

D. Material Certificates:  Signed by manufacturers certifying that each of the following materials 

complies with requirements: 

1. Cementitious materials and aggregates. 

2. Steel reinforcement and reinforcement accessories. 

3. Fiber reinforcement. 

4. Admixtures. 
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5. Curing compounds. 

6. Applied finish materials. 

7. Bonding agent or adhesive. 

8. Joint fillers. 

E. Samples for Initial Selection: Manufacturer's color charts showing full range of colors available 

and sample of Type A concrete, representing natural color. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has completed minimum five years 

pavement work similar in scope, material, design, and extent to that indicated for this Project 

and whose work has resulted in construction with a record of successful in-service performance. 

B. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products complying with 

ASTM C 94 requirements for production facilities and equipment. 

1. Manufacturer must be certified according to the National Ready Mix Concrete 

Association's Plant Certification Program. 

2. Manufacturer for coloring agent must have minimum ten years experience in the 

production of specified products. 

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

jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 to conduct the testing 

indicated, as documented according to ASTM E 548. 

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

the same manufacturer's plant and each aggregate from one source. 

E. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless 

modified by the requirements of the Contract Documents. 

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

evaluation tests and to design concrete mixes. 

G. Comply with local governing regulations. 

H. Mockups:  Cast mockups of full-size sections of concrete pavement to demonstrate typical 

joints, surface finish, texture, color, and standard of workmanship for all concrete pavement 

types, as indicated on drawings. 

1. Build mockups in the location and of the size indicated or, if not indicated, as directed by 

Architect. 

2. Notify Architect seven days in advance of dates and times when mockups will be 

constructed. 

3. For accurate color the quantity of concrete mixed to produce the sample should not be 

less than 3 cubic yards (or not less than 1/3 the capacity of the mixing drum on the ready-

mix truck) and should always be in full cubic yard increments. Excess material shall be 

discarded according to local regulations 
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4. Obtain Architect's approval of mockups before starting construction. 

5. Maintain approved mockups during construction in an undisturbed condition as a 

standard for judging the completed pavement. 

6. Demolish and remove approved mockups from the site when directed by Architect. 

7. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion. 

I. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 

Division 1 Section "Project Meetings." 

1. Before submitting design mixes, review concrete pavement mix design and examine 

procedures for ensuring quality of concrete materials.  Require representatives of each 

entity directly concerned with concrete pavement to attend, including the following: 

a. Contractor's superintendent. 

b. Independent testing agency responsible for concrete design mixes. 

c. Ready-mix concrete producer. 

d. Concrete subcontractor. 

1.6 PROJECT CONDITIONS 

A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other 

construction activities. 

B. Integrally Colored Concrete Environmental Requirements: 

1. Schedule placement to minimize exposure to wind and hot sun before curing materials 

are applied. 

2. Avoid placing concrete if rain, snow, or frost is forecast within 24-hours.  Protect fresh 

concrete from moisture and freezing. 

3. Comply with professional practices described in ACI 305R and ACI 306R. 

C. Schedule delivery of concrete to provide consistent mix times from batching until discharge.  

Mix times shall meet manufacturer’s written recommendations 

PART 2 - PRODUCTS 

2.1 FORMS 

A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type 

materials to provide full-depth, continuous, straight, smooth exposed surfaces. 

1. Use flexible or curved forms for curves of a radius 100 feet (30.5 m) or less. 

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

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

concrete surfaces. 

2.2 STEEL REINFORCEMENT 
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A. Plain-Steel Welded Wire Fabric:  ASTM A 185, fabricated from as-drawn steel wire into flat 

sheets. 

B. Reinforcement Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 

C. Steel Bar Mats:  ASTM A 184/A 184M; with ASTM A 615/A 615M, Grade 60 (Grade 420), 

deformed bars; assembled with clips. 

D. Plain Steel Wire:  ASTM A 82, as drawn. 

E. Joint Dowel Bars:  Plain steel bars, ASTM A 615/A 615M, Grade 60 (Grade 420).  Cut bars 

true to length with ends square and free of burrs. 

F. Tie Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 

G. Hook Bolts:  ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6), internally and 

externally threaded.  Design hook-bolt joint assembly to hold coupling against pavement form 

and in position during concreting operations, and to permit removal without damage to concrete 

or hook bolt. 

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

reinforcement bars, welded wire fabric, and dowels in place.  Manufacture bar supports 

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

or fiber-reinforced concrete of greater compressive strength than concrete, and as follows: 

1. Equip wire bar supports with sand plates or horizontal runners where base material will 

not support chair legs. 

2.3 CONCRETE MATERIALS 

A. General:  Use the same brand and type of cementitious material from the same manufacturer 

throughout the Project. 

B. Portland Cement:  ASTM C 150, Type I or II (as per geotechnical report recommendation). 

1. Fly Ash:  ASTM C 618, Class F or C. 

C. Aggregate:  ASTM C 33, uniformly graded, from a single source, with coarse aggregate as 

follows: 

1. Class:  4S. 

2. Maximum Aggregate Size:  1 inch (25 mm) nominal. 

3. Do not use fine or coarse aggregates containing substances that cause spalling. 

D. Water:  ASTM C 94. 

2.4 ADMIXTURES 

A. General:  Admixtures certified by manufacturer to contain not more than 0.1 percent water-

soluble chloride ions by mass of cement and to be compatible with other admixtures. 
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B. Air-Entraining Admixture:  ASTM C 260. 

2.5 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application 

to fresh concrete. 

B. Clear Waterborne Membrane-Forming Curing Compound:  ASTM C 1315, Type 1, Class A. 

2.6 RELATED MATERIALS 

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

B. Coloring Agent: 

1. Admixture shall be a colored, water-reducing, admixture containing no calcium chloride 

with coloring agents that are limeproof and ultra-violet resistant. 

2. Colored admixture shall conform to the requirements of ACI 303.1, ASTM C979, 

ASTM C494 and ASSHTO M194. 

3. CHROMIX P Admixture and CHROMIX ML; L.M. SCOFIELD COMPANY 

Douglasville, Georgia and Los Angeles, California (800) 800-9900 or the appropriate 

local contact:  Eastern Division – 201-672-9050; Western Division – 714-568-1870; 

Central Division Office – 630-377-5959 or APPROVED EQUAL. 

4. Color:  As selected by Architect from manufacturer's full range. 

C. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene 

butadiene. 

D. Curing Compound for Integrally Colored Concrete:  Curing compound shall comply with 

ASTM C309 and be of same manufacturer as colored admixture, for use with integrally colored 

concrete. 

1. Exterior Integrally Colored Concrete:  LITHOCHROME


 COLORWAX; L.M. 

SCOFIELD COMPANY OR APPROVED EQUAL. 

2.7 CONCRETE MIXES 

A. Prepare design mixes, proportioned according to ACI 211.1 and ACI 301, for each type and 

strength of normal-weight concrete determined by either laboratory trial mixes or field 

experience. 

B. Use a qualified independent testing agency for preparing and reporting proposed mix designs 

for the trial batch method. 

1. Do not use Owner's field quality-control testing agency as the independent testing 

agency. 

C. Proportion mixes to provide concrete with the following properties: 

1. Compressive Strength (28 Days):  4000 psi (20.7 MPa). 

2. Maximum Water-Cementitious Materials Ratio:  0.45. 
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3. Slump Limit:  3 inches (75 mm). 

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

portland cement in concrete as follows: 

1. Fly Ash:  25 percent. 

E. Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at point of 

placement having an air content as follows within a tolerance of plus or minus 1.5 percent: 

1. Air Content:  6.0 percent for 1-inch (25-mm) maximum aggregate. 

F. Coloring Agent:  Add coloring agent to mix according to manufacturer's written instructions. 

2.8 CONCRETE MIXING 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Proof-roll prepared subbase surface to check for unstable areas and verify need for additional 

compaction.  Proceed with pavement only after nonconforming conditions have been corrected 

and subgrade is ready to receive pavement. 

B. Remove loose material from compacted subbase surface immediately before placing concrete. 

3.2 EDGE FORMS AND SCREED CONSTRUCTION 

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to 

required lines, grades, and elevations.  Install forms to allow continuous progress of work and 

so forms can remain in place at least 24 hours after concrete placement. 

B. Clean forms after each use and coat with form release agent to ensure separation from concrete 

without damage. 

3.3 STEEL REINFORCEMENT 

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

with recommendations in CRSI's "Placing Reinforcing Bars" for placing and supporting 

reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials. 

C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during 

concrete placement.  Maintain minimum cover to reinforcement. 

D. Install welded wire fabric in lengths as long as practicable.  Lap adjoining pieces at least one 

full mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps 

in either direction. 
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E. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them flat and 

free of distortions.  Straighten bends, kinks, and other irregularities, or replace units as required 

before placement.  Set mats for a minimum 2-inch (50-mm) overlap to adjacent mats. 

3.4 JOINTS 

A. General:  Construct construction, isolation, and contraction joints and tool edgings true to line 

with faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles 

to centerline, unless otherwise indicated. 

1. When joining existing pavement, place transverse joints to align with previously placed 

joints, unless otherwise indicated. 

B. Construction Joints:  Set construction joints at side and end terminations of pavement and at 

locations where pavement operations are stopped for more than one-half hour, unless pavement 

terminates at isolation joints. 

1. Continue reinforcement across construction joints, unless otherwise indicated.  Do not 

continue reinforcement through sides of pavement strips, unless otherwise indicated. 

2. Provide tie bars at sides of pavement strips where indicated. 

3. Use a bonding agent at locations where fresh concrete is placed against hardened or 

partially hardened concrete surfaces. 

C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, 

catch basins, manholes, inlets, structures, walks, other fixed objects, and where indicated. 

1. Locate expansion joints at intervals of 50 feet (15.25 m), unless otherwise indicated. 

2. Extend joint fillers full width and depth of joint. 

3. Terminate joint filler less than 1/2 inch (12 mm) or more than 1 inch (25 mm) below 

finished surface if joint sealant is indicated. 

4. Place top of joint filler flush with finished concrete surface if joint sealant is not 

indicated. 

5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or 

clip joint-filler sections together. 

6. Protect top edge of joint filler during concrete placement with metal, plastic, or other 

temporary preformed cap.  Remove protective cap after concrete has been placed on both 

sides of joint. 

D. Install dowel bars and support assemblies at joints where indicated.  Lubricate or asphalt-coat 

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

E. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as 

indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete 

thickness, as follows: 

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

abrasive or diamond-rimmed blades.  Cut 1/4-inch- (6-mm-) wide joints into concrete 

when cutting action will not tear, abrade, or otherwise damage surface and before 

developing random contraction cracks. 
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F. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with 

an edging tool to the following radius.  Repeat tooling of edges after applying surface finishes.  

Eliminate tool marks on concrete surfaces. 

1. Radius:  1/4 inch (6 mm). 

3.5 CONCRETE PLACEMENT 

A. Inspection:  Before placing concrete, inspect and complete formwork installation, reinforcement 

steel, and items to be embedded or cast in.  Notify other trades to permit installation of their 

work. 

B. Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete.  

Do not place concrete on frozen surfaces. 

C. Moisten subbase to provide a uniform dampened condition at the time concrete is placed.  Do 

not place concrete around manholes or other structures until they are at the required finish 

elevation and alignment. 

D. Comply with requirements and with recommendations in ACI 304R for measuring, mixing, 

transporting, and placing concrete. 

E. Do not add water to concrete during delivery, at Project site, or during placement. 

F. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push 

or drag concrete into place or use vibrators to move concrete into place. 

G. Consolidate concrete by mechanical vibrating equipment supplemented by hand-spading, 

rodding, or tamping.  Use equipment and procedures to consolidate concrete according to 

recommendations in ACI 309R. 

1. Consolidate concrete along face of forms and adjacent to transverse joints with an 

internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side 

forms.  Use only square-faced shovels for hand-spreading and consolidation.  Consolidate 

with care to prevent dislocating reinforcement, dowels, and joint devices. 

H. Screed pavement surfaces with a straightedge and strike off.  Commence initial floating using 

bull floats or darbies to form an open textured and uniform surface plane before excess moisture 

or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning 

finishing operations or spreading dry-shake surface treatments. 

I. When adjoining pavement lanes are placed in separate pours, do not operate equipment on 

concrete until pavement has attained 85 percent of its 28-day compressive strength. 

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

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

temperatures. 

1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), 

uniformly heat water and aggregates before mixing to obtain a concrete mixture 
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temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg C) 

at point of placement. 

2. Do not use frozen materials or materials containing ice or snow. 

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

chemical accelerators, unless otherwise specified and approved in mix designs. 

K. Hot-Weather Placement:  Place concrete according to recommendations in ACI 305R and as 

follows when hot-weather conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature at time of placement 

below 90 deg F (32 deg C).  Chilled mixing water or chopped ice may be used to control 

temperature, provided water equivalent of ice is calculated to total amount of mixing 

water.  Using liquid nitrogen to cool concrete is Contractor's option. 

2. Cover reinforcement steel with water-soaked burlap so steel temperature will not exceed 

ambient air temperature immediately before embedding in concrete. 

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

subgrade moisture uniform without standing water, soft spots, or dry areas. 

3.6 CONCRETE FINISHING 

A. General:  Wetting of concrete surfaces during screeding, initial floating, or finishing operations 

is prohibited. 

B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and 

the concrete surface has stiffened sufficiently to permit operations.  Float surface with power-

driven floats, or by hand floating if area is small or inaccessible to power units.  Finish surfaces 

to true planes.  Cut down high spots, and fill low spots.  Refloat surface immediately to uniform 

granular texture. 

1. Medium-to-Fine-Textured Broom Finish:  Draw a soft bristle broom across float-finished 

concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture. 

3.7 CONCRETE PROTECTION AND CURING 

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

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

recommendations in ACI 305R for hot-weather protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy 

conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during 

finishing operations.  Apply according to manufacturer's written instructions after placing, 

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

C. Begin curing after finishing concrete, but not before free water has disappeared from concrete 

surface. 

D. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, curing 

compound, or a combination of these as follows: 

1. Curing and Sealing Compound:  Apply uniformly in continuous operation by power 

spray or roller according to manufacturer's written instructions.  Recoat areas subjected to 
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heavy rainfall within three hours after initial application.  Repeat process 24 hours later 

and apply a second coat. Maintain continuity of coating and repair damage during curing 

period. 

3.8 PAVEMENT TOLERANCES 

A. Comply with tolerances of ACI 117 and as follows: 

1. Elevation:  1/4 inch (6 mm). 

2. Thickness:  Plus 3/8 inch (9 mm), minus 1/4 inch (6 mm). 

3. Surface:  Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/4 inch 

(6 mm). 

4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch (25 mm). 

5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch (6 mm). 

6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 inch 

(13 mm). 

7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length 

of dowel 1/4 inch per 12 inches (6 mm per 300 mm). 

8. Joint Spacing:  3 inches (75 mm). 

9. Contraction Joint Depth:  Plus 1/4 inch (6 mm), no minus. 

10. Joint Width:  Plus 1/8 inch (3 mm), no minus. 

3.9 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing and inspection agency to sample 

materials, perform tests, and submit test reports during concrete placement.  Sampling and 

testing for quality control may include those specified in this Article. 

B. Testing Services:  Testing shall be performed according to the following requirements: 

1. Sampling Fresh Concrete:  Representative samples of fresh concrete shall be obtained 

according to ASTM C 172, except modified for slump to comply with ASTM C 94. 

2. Slump:  ASTM C 143; one test at point of placement for each compressive-strength test, 

but not less than one test for each day's pour of each type of concrete.  Additional tests 

will be required when concrete consistency changes. 

3. Air Content:  ASTM C 231, pressure method; one test for each compressive-strength test, 

but not less than one test for each day's pour of each type of air-entrained concrete. 

4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F 

(4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test for each set 

of compressive-strength specimens. 

5. Compression Test Specimens:  ASTM C 31/C 31M; one set of four standard cylinders for 

each compressive-strength test, unless otherwise indicated.  Cylinders shall be molded 

and stored for laboratory-cured test specimens unless field-cured test specimens are 

required. 

6. Compressive-Strength Tests:  ASTM C 39; one set for each day's pour of each concrete 

class exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for 

each additional 50 cu. yd. (38 cu. m).  One specimen shall be tested at 7 days and two 

specimens at 28 days; one specimen shall be retained in reserve for later testing if 

required. 
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7. When frequency of testing will provide fewer than five compressive-strength tests for a 

given class of concrete, testing shall be conducted from at least five randomly selected 

batches or from each batch if fewer than five are used. 

8. When total quantity of a given class of concrete is less than 50 cu. yd. (38 cu. m), 

Architect may waive compressive-strength testing if adequate evidence of satisfactory 

strength is provided. 

9. When strength of field-cured cylinders is less than 85 percent of companion laboratory-

cured cylinders, current operations shall be evaluated and corrective procedures shall be 

provided for protecting and curing in-place concrete. 

10. Strength level of concrete will be considered satisfactory if averages of sets of three 

consecutive compressive-strength test results equal or exceed specified compressive 

strength and no individual compressive-strength test result falls below specified 

compressive strength by more than 500 psi (3.4 MPa). 

C. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor 

within 24 hours of testing.  Reports of compressive-strength tests shall contain Project 

identification name and number, date of concrete placement, name of concrete testing agency, 

concrete type and class, location of concrete batch in pavement, design compressive strength at 

28 days, concrete mix proportions and materials, compressive breaking strength, and type of 

break for both 7- and 28-day tests. 

D. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be 

permitted by Architect but will not be used as the sole basis for approval or rejection. 

E. Additional Tests:  Testing agency shall make additional tests of the concrete when test results 

indicate slump, air entrainment, concrete strengths, or other requirements have not been met, as 

directed by Architect.  Testing agency may conduct tests to determine adequacy of concrete by 

cored cylinders complying with ASTM C 42, or by other methods as directed. 

3.10 REPAIRS AND PROTECTION 

A. Remove and replace concrete pavement that is broken, damaged, or defective, or does not meet 

requirements in this Section. 

B. Drill test cores where directed by Architect when necessary to determine magnitude of cracks or 

defective areas.  Fill drilled core holes in satisfactory pavement areas with portland cement 

concrete bonded to pavement with epoxy adhesive. 

C. Protect concrete from damage.  Exclude traffic from pavement for at least 14 days after 

placement.  When construction traffic is permitted, maintain pavement as clean as possible by 

removing surface stains and spillage of materials as they occur. 

D. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material.  

Sweep concrete pavement not more than two days before date scheduled for Substantial 

Completion inspections. 

END OF SECTION 0321313 
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SECTION 328400 – LANDSCAPE IRRIGATION  

  

PART 1 - GENERAL 

1.1  THE REQUIREMENT 
 

A.  The CONTRACTOR shall construct an automatic irrigation system, complete and operable, 

in accordance with the requirements of the Contract Documents. 

B.  Said irrigation system shall include but not be limited to all pipes, fittings, irrigation heads, 

valves, automatic control valves, controllers, valve boxes, drain valves, quick coupler valves, 

operating wrenches, backflow preventer, riser assemblies, direct burial wires, electrical 

connections, wiring and other appurtenances, piping, connections, testing, cleaning-up, 

maintenance and adjustments necessary for a complete operating  system, ready for immediate 

use upon completion. Minor items necessary for proper construction and functional operation 

of this system, not specifically described in the Contract Documents, shall be included as a 

part of the work of this Section. 

C.   The Section cross references the following sections: 

1.  Contractor Submittals 013300 

2.  Landscaping - 329200 
 
1.2   REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 
 

A.  Codes: All codes, as referenced herein, are as specified in Division-01, General Requirements 

B.  Commercial Standards. 

ASTM B 3 Specification for Soft or Annealed Copper Wire 

ASTM D2564  Specification for Solvent Cements for Poly (VinylChloride) (PVC) Plastic 

Pipe and Fittings 

AWWA C 500 Gate Valves for Water and Sewerage Systems 
 
1.3  CONTRACTOR SUBMITTALS 
 

A.  Manufacturer's literature, samples (where requested by the OWNER’S REPRESENTATIVE), 

and installation instructions shall be submitted in accordance with Section 013300, 

“Contractor Submittals." 

B.  Record drawings, showing locations of all valves, pipes (lines), heads, dimensions, 

controllers, control lines, and electrical wires shall be submitted prior to final inspection. 

C.  Controller literature, specifications, installation wiring diagram, and circuit breaker 

information shall be submitted to the OWNER’S REPRESENTATIVE for review prior to 

ordering. 
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D.  Equipment for Operation: The CONTRACTOR shall provide the following equipment, in 

addition to what is indicated on the Drawings. 

1. Two keys for locking automatic controller door. 

2.  One Gate valve key.  

3.  Two keys for locking valve boxes. 

4. 2 Valve Keys for Quick Coupler – coordinate with Owner’s Representative. 

5. One Valve Key for Manual Drain Valve. 
 

E.  A reduced copy of the irrigation plan shall be laminated and mounted in the controller. 

1.4   QUALITY ASSURANCE 
 

A.  In addition to other inspections, as provided by the OWNER’S REPRESENTATIVE and or 

OWNER, the CONTRACTOR shall give at least 72 hours notice to the OWNER’S 

REPRESENTATIVE for scheduling the following special inspections: 

1.  Layout of the system 

2.  Inspection of trenches, backfilling, and equipment. 

3.  Pressure tests 

4.  Coverage adjustment 

5.  Automatic operation 
 

B.  The CONTRACTOR shall notify the OWNER’S REPRESENTATIVE at least 72 hours prior 

to performing the tests.  All tests shall be performed in the presence of the OWNER’S 

REPRESENTATIVE Test requirements shall be as follows: 

1.  After assembly and installation, all water pipes, fittings, automatic equipment, and 

appurtenances shall be tested at a hydrostatic pressure of 150 psi at the lowest point 

of the system for not less than 60 minutes. 

 

2.  The first test shall be made in such a manner that all valves in the new water pipe 

irrigation lines will be tested for watertight closure. Valves may be tested in groups or 

singly while subjected to 150 psi water pressure for a period of not less than 60 

minutes. 

 

3.  The second test shall be made by forcing all air from the pipes with water and 

capping or plugging pipe risers. After the pipe risers have been plugged or capped, 

all line valves shall be fully opened and the pipe lines subjected to the full static 

water pressure for a period of not less than 120 minutes. Pressure pipelines 150 PSI). 

 

4.  The third test required that lateral lines be tested at 100 psi for 120 minutes. 

 

5.  The fourth test requires that all pressure lines be tested at 120 psi for 24 hours. 

 

6.  Water lines and valves which show evidence of leakage or fail to be watertight shall 

be repaired or replaced. After all repairs or replacements have been made, the above-

required tests shall be performed again. 
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7.  When the irrigation system is completed, the CONTRACTOR, in the presence of the 

OWNER’S REPRESENTATIVE, shall perform test coverage of water afforded the 

lawn and planting areas. The CONTRACTOR shall furnish all material and perform 

all work required to correct any inadequacies of coverage disclosed. The 

CONTRACTOR shall inform the OWNER’S REPRESENTATIVE of any deviation 

from the Drawings required due to wind, planting, soil, or site conditions that bear on 

proper coverage. 

 

8.  Upon completion of each phase of the work, the CONTRACTOR shall check and 

adjust each irrigation head to meet the site requirements and the requirements of the 

Contract Documents. 
 

(Testing as noted in 1 through 5 is at the owner’s option, and generally will not be required 

unless verification of the contractor’s workmanship and quality is required.) 
 
1.5   INSTRUCTION 
 

A.  The CONTRACTOR shall, upon completion of the maintenance period of the irrigation 

instruct the OWNER and the OWNER'S personnel as to the proper operation and 

maintenance of the system. 

1.6   EXISTING UTILITIES AND CONDITIONS 
 

A.  Prior to cutting into the soil, the CONTRACTOR shall locate all cables, conduits, sewers, 

septic tanks, and other such underground utilities, and shall take proper precautions not to 

damage or disturb such improvements. If a conflict exists between such obstacles and the 

proposed work, the CONTRACTOR shall promptly notify the OWNER’S 

REPRESENTATIVE 

B.  The CONTRACTOR shall be responsible for coordinating its work with the operation of 

existing utilities and new utilities on the Project. The CONTRACTOR shall notify the 

OWNER’S REPRESENTATIVE or its representative when utilities which are in operation 

require shut-off. 

C. Due to the scale of Drawings, it is not possible to indicate all offset, fittings, etc., which may 

be required. The CONTRACTOR shall carefully investigate the structural and finished 

conditions affecting all its work, and plan its work accordingly, furnishing such fittings, etc., 

as may be required to meet such conditions. The Contract Documents are generally 

diagrammatic and indicative of the work to be installed. The work shall be installed in the 

most direct and workmanlike manner, so that conflicts between irrigation systems, planting, 

structures, piping, and etc. will be avoided. 

D.  The CONTRACTOR shall verify the location of the existing culinary water line and the water 

pressure available at the site before installation of the system to make sure there is adequate 

pressure (design pressure 40-65 psi) to properly operate irrigation heads and valves, and shall 

also provide pressure reducing valves if required before commencement of any work. Minor 

additions and adjustments of heads, piping, and circuits shall be made at no additional cost to 
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OWNER where it is necessary to make the irrigation system operate properly. 

1.7   STORAGE OF MATERIALS 
 

A.  The CONTRACTOR shall be responsible for storage of materials and for damage to the 

WORK covered by these Contract Documents before final acceptance of its work. The 

CONTRACTOR shall securely cover openings into the system, and shall cover all apparatus, 

equipment, and appliances both before and after being set in place to prevent obstruction in 

the pipes and the breakage, misuse, or disfigurement of said apparatus, equipment, or 

appliances. 

1.8   SCHEDULING AND COORDINATION 
 

A.  The CONTRACTOR shall be responsible for making arrangements for the coordination of its 

construction operations with those of all others on the job. The CONTRACTOR shall permit 

others engaged in work to accomplish their portion of the WORK without undue interference 

or delay. 

B.  The CONTRACTOR shall be responsible for the scheduling and coordination of the electrical 

and water connections and the installation of the piping and equipment in a manner that will 

effect the earliest completion of the WORK in conformance with the construction progress 

schedules. 

1.9   GUARANTEE/WARRANTY OF THE IRRIGATION SYSTEM 
 

A.  The CONTRACTOR shall guarantee the complete irrigation system to be free from leaks or 

breakage due to defective material or workmanship for a period of one year from the date of 

acceptance of the complete work by the OWNER. Damage due to sabotage and/or vandalism 

is specifically excepted from this guarantee. 

B.  Other items of the required guarantee shall be as specified in the Section 329200, “Landscape 

Planting” 

C.  The CONTRACTOR shall repair any settling of backfilling trenches occurring during a one 

year period after final acceptance without expense to the OWNER including complete 

restoration of all damaged planting, paving, or other improvements of any kind. 

D.  The CONTRACTOR shall provide winterization of the irrigation system during the one year 

guarantee period. 

E.  When defective material or workmanship is discovered which will require repair or 

replacement, all such repair work or replacement work shall be done by the CONTRACTOR 

at its own expense within 24 hours after written notification is given to the CONTRACTOR 

by the OWNER of such required repairs. However, if the CONTRACTOR fails to comply 

with the requirements of the above guarantee within the 24 hours after notification is given, 

the OWNER shall proceed to have the repairs made by others at the CONTRACTOR'S 

expense. 
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PART 2 -- PRODUCTS 

 

2.1   GENERAL 
 

A.  The CONTRACTOR shall furnish, at no additional charge, all samples necessary for testing 

as outlined in the Specifications or, when requested, certified evidence of off-site testing. 

B.  Equipment compatibility: automatic controller and automatic (remote) control valves shall be 

products of the same manufacturing company. 

C. The electrical point of connection for the irrigation system shall be 120-volt building electrical 

supply. 

2.2   PLASTIC PIPE AND FITTINGS  
 

A.  Pipe shall be continuously and permanently marked with the following information: 

manufacturer's name, nominal pipe size, PVC type, pressure rating, and extrusion date. 

B.  All plastic pipes for lateral lines shall be PVC (polyvinyl chloride) SDR 21, Schedule 40, 

NSF approved. 

C.  Materials for pressure main lines shall be PVC (polyvinyl chloride) SDR 21, Schedule 40, or 

NSF approved. 

D.  All fittings shall be PVC (polyvinyl chloride) Schedule 40, Type II, NSF, and Schedule 80 

mainline fitting up to valve on mainline as called for in the Contract Documents, see 

Drawings. 

E. Ductile iron fitting shall be grade 65-45-12 in accordance with ASTM A-536.  Fitting shall be 

deep bell push-on joints with gaskets meeting ASTM F-477.  Fittings shall be Harco Deep 

Bell or approved equal.  Transition gaskets are not allowed. 

F.  Swing joint ells and nipples shall be Schedule 80 PVC as noted on Drawings. 

2.3   VALVES 
 

A.  Stop and Waste valve shall be as indicated on the Drawings. 

B.  Remote Control Valves shall be as indicated on the Drawings.     

C. Quick-coupling valves shall be as indicated on the Drawings. 

2.4 RAIN/FREEZE SENSOR 

 

A. Rain sensor shall be Hunter Wireless Rain/Freeze-Clik Model WRFC. 

2.5  AUTOMATIC CONTROLLER 
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A.  The automatic controller shall be an electrically-timed device for automatically opening and 

closing remote control valves. All controllers and remote control valves supplied under this 

contract shall be of the same manufacturer and have similar operational and adjustment  

B.  The controller shall be enclosed in a weatherproof metal housing having locking cover or 

covers to protect all adjustment and breakable equipment from vandalism. Exterior controllers 

shall be provided with locking covers. Keys for covers shall be interchangeable keys. The 

controllers shall be wall and pedestal mounted. 

C.  Controller shall be shall be as indicated on the Drawings. 

2.6  IRRIGATION HEADS 

 

A.  Irrigation heads shall be the model and type indicated on the Drawings. 

2.7   CONTROL WIRING 
 

A.  Control wire shall be Standard PE Direct Burial Copper Wire, Type UF Bearing, UL 

approved for direct underground burial in National Electrical Code Class II circuits, AWG 

sizes. 

B.  Conductor of electrical conductivity shall be grade copper meeting requirement of ASTM B 3 

C.  All splices shall be made with wire connectors, such as manufactured by Rain Bird, Scotch 

Lock, 3M DBY or approved equal. 

2.8   PVC SOLVENT CEMENT AND PRIMERS 
 

A.  Solvent Cement shall be NSF approved and shall meet requirements of ASTM D 2564. 

B.  Primer shall be NSF approved and shall be Weld-On, P-70 Industrial Polychemical Service or 

approved equal. 

2.9 VALVE AND CONTROLLER BOXES 
 

A. Boxes for irrigation equipment located in shrub beds shall be heavy duty plastic Rain Bird, 

Carson-Brooks, complete with locking lids, or approved equal.  See drawings for locations 

where plastic valve boxes are located. 

B. Heavy duty plastic boxes and lids shall MATCH surrounding ground mulch material color. 

2.10  MANUAL DRAIN VALVE 
 

A.  Manual Drain Valve shall be 1” Ford Model B11-444, or Mueller or approved equal. 

2.11  BACKFLOW PREVENTION ASSEMBLY 
 

A.  Backflow prevention device and enclosure shall be as indicated on the drawings. 

2.12  OTHER MATERIALS 
 

A.  Other materials required or necessary shall be as shown and/or as required for best quality 
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work. 

PART 3 -- EXECUTION 

 

3.1 GENERAL 

 

A.  Installation of the irrigation system shall be performed after the finish grading, but prior to 

landscaping. 

B.  All valves, fittings, heads, and piping shall be installed as indicated on the Drawings and all 

connections made to permit the irrigation system to function properly through its entire 

length. 

C.  All materials and equipment shall be installed in strict accordance with manufacturer's written 

instructions and recommendations and all local and state codes, laws, ordinances, and 

regulations. 

D.  Before proceeding with the installation of any section or unit of the irrigation system, the 

CONTRACTOR shall check and verify the correlation between ground measurements and 

Drawings and shall advise the OWNER’S REPRESENTATIVE of any discrepancies. 

E.  The total number of irrigation heads and circuits and size of pipes shall be not less than shown 

unless otherwise approved. The stated maximum spacing for each type of irrigation head shall 

not be exceeded. 

3.2   EXCAVATION 
 

A.  Trenches shall be dug as wide and as deep as necessary to properly install the irrigation pipe. 

B.  Pipe trenches shall be straight, or "snaked" slightly allowing for expansion and contraction of 

PVC pipe. 

C.  Subsoil shall be kept separate from topsoil, where possible. 

D.  Minimum cover depth shall be as follows: 

1.  Supply pressure lines from water source to control valves: 24 to 30 inches unless 

otherwise indicated on the Drawings. 

 

2.  Lateral lines from control valves to irrigation heads; 8 and 16 inches unless otherwise 

indicated on the Drawings. Lateral lines under paving, roadways, and driveways shall 

have 18 inches of cover and located in Schedule 40 PVC sleeves 

 

3.  Trenches for control wire only shall be 24 to 30 inches deep unless otherwise 

indicated on the Drawings. Control wires under concrete walks and slabs, paving, 

roadways, and driveways shall be installed in Schedule 40 PVC sleeves 
 

E.  A trench of sufficient width shall be provided to allow for proper tamping around pipe. 

3.3   PIPING-GENERAL 
 

A.  Piping shall be laid out and installed in accordance with manufacturer's printed 
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recommendations and industry standards. Substantial support shall be provided at all points, 

and pipes shall be snaked slightly allowing for expansion and contraction. 

B.  Minimum 1-inch vertical clearance shall be between lines crossing at angles greater than 45 

degrees. 

C.  Minimum 3 inches horizontal and vertical clearances shall be between all other lines. 

D.  All swing or swivel joints shall provide a leak-resistant joint with freedom of movement. 

E.  Teflon thread sealant 3/4-inch wide (tape or liquid), or approved equal shall be used at all 

threaded joints. 

F.   Pipe sleeves shall be provided under all paving and where necessary for passage under finish 

surface material, future replacement, and for protection of PVC piping and control wire. 

3.4   PLASTIC PIPE 
 

A.  The pipe shall be guaranteed by the manufacturer to be suitable for operation under the 

conditions of this installation and shall be guaranteed free from defects in workmanship and 

quality. 

B.  The pipe shall be connected by O-ring type or by solvent-weld joints as outlined below. Joints 

shall be made in strict accordance with the manufacturer's printed recommendation. 

C.  The plastic pipe sections shall be placed accurately to line and grade in the prepared trenches. 

 The inside of all pipe shall be clean and free from foreign matter and shall be end-reamed to 

remove burrs and provide full inside diameter of the nine end. 

D.  Pipe assembly shall have a firm, uniform bearing for the entire length of each pipeline to 

prevent uneven settlement. All adjustments to grade shall be made by scraping away or filling 

in with clean earth backfill material, well compacted under the body of the pipe. Wedging of 

pipe will not be permitted. The inside of all pipes shall be clean and free from foreign 

materials before joints are assembled. 

E.  Sealant tape shall be used on all threaded joints.  

F.  All pipeline open ends upon which the WORK has been stopped shall be closed at the end of 

each day's construction work with a suitable temporary plug to prevent entrance of any foreign 

materials into the assembled pipeline. 

G.  Pressure pipe shall be defined as all piping lying "upstream" from remote control valves and 

quick-coupling lines. 

H. O-Ring type flexible coupling pipe shall be used on pressure pipes 4-inch diameter and larger. 

I.  Three inch and smaller mainlines and fittings of pressure piping shall be solvent-weld type. 

J.  Pressure piping 3-inch and larger shall be provided with Portland cement concrete thrust 

blocks.  Thrust blocks shall be constructed at the following places: 

1.  Where pipe changes direction at fittings. 
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2.  Where pipe changes size. 

3.  Where line terminates. 
 

K.  Thrust blocks shall be constructed of 2000 psi concrete, as noted on Drawings and details. 

L.  The thrust block areas noted on the details table shall be measured in a place perpendicular to 

the longitudinal axis of the pipe or to the longitudinal axis of the thrust developed. The thrust 

block bearing area shall be against undisturbed around. 

M.  Compression fitting (compression by compression slip joint PVC) shall be provided on 

mainline at 250 on center for expansion and contraction of mainline on straight runs on 

solvent welded pipe. 

3.5    VALVES 
 

A.  Piping systems shall be supplied with valves at all points as indicated on the Drawings or 

specified herein so arranged to give complete regulating control throughout. Automatic 

control valves and gate valves, shall be as detailed in the Contract Documents or as otherwise 

directed by the OWNER’S REPRESENTATIVE. 

B.  Valves shall be the full size of the line in which they are installed, unless otherwise indicated 

on the Drawings. 

C.  Remote control valves shall be adjusted so the most remote irrigation heads operate at the 

pressure recommended by the head manufacturer. Remote control valves shall be adjusted so 

a uniform distribution of water is applied by the irrigation heads to the planting areas for each 

individual valve system. A union fitting shall be provided on the discharge side of the control 

valve. They shall be wired to operate in the order as shown. They shall be capable of being 

operated manually entirely independent of the controller. 

D.  Isolation valves shall be installed as indicated on the Drawings. 

E.  Stop and Waste valves shall be line (pipeline) size, shall be installed where indicated on the 

Drawings. 

F.  Quick-coupling valves shall be provided, located, and installed as indicated on the Drawings. 

3.6   VALVE BOXES 
 

A.  All remote control irrigation valves, master valve / flow sensor assembly, isolation valves, 

gate valves, and manual drain valve assembly shall be enclosed in a heavy duty plastic boxes 

as indicated on the Drawings and Specifications.  Valve boxes shall be installed in shrub beds 

wherever possible.  Avoid placing valve boxes in turf or ground cover areas. 

3.7 RAIN/FREEZE SENSOR 

 

A.  Install per manufacturer’s recommendations. 

3.8   IRRIGATION HEADS  

 

A.  All nozzles on irrigations shall be tightened after installation. All irrigations having an 

adjustment stem shall be adjusted on a lateral line for the proper radius diameter and/or flow. 
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B.  All irrigation heads shall be set perpendicular to finished grades and at finish ground level. 

C.  All irrigation heads shall be installed as detailed on the Drawings. 

D.  The irrigation system shall be thoroughly flushed remove all possible foreign material prior to 

installation of the irrigation heads. 

E.  The CONTRACTOR shall protect against re-entry of contaminated water into risers or piping. 

 After flushing, the CONTRACTOR shall immediately install irrigation heads or cap risers 

until irrigation heads are installed. 

3.9   AUTOMATIC CONTROLLER 
 

A.  The CONTRACTOR shall install controller as indicated on the Drawings complete with 

required waterproof circuit breaker type disconnect switch, per manufacturer's printed 

recommendations. 

B.  Controller location is diagrammatic, and the actual installation shall be as specifically located 

by the Owner’s Representative. 

C.  All local and applicable codes shall be followed in furnishing and/or connecting a 110-volt 

electrical service to the controller. 

D.  The controller shall be wall mounted as indicated on the Drawings, in such a manner that all 

normal adjustments can be conveniently reached by the operator while in a standing position. 

E.  Adjustment of the controller shall be such that each control valve in the circuit will remain 

open for a readily adjustable period of 5 or less minutes to 60 minutes. Readily made field 

adjustments shall include a provision whereby any number of days in a week can be skipped 

and whereby one or more positions on the controller may be skipped. When any or all of the 

above adjustments have been made, the controller shall continue to operate automatically as 

set until further adjustments are made. Provision shall be made for conveniently resetting the 

start of the irrigation cycle at any time and also for advancing from one position to any other 

position at will. 

F.  The CONTRACTOR shall properly ground the control boxes to copper ground rods driven 

into the ground. 

G.  Timing, sequence and period will be supplied to the CONTRACTOR by the OWNER’S 

REPRESENTATIVE. At this time, the CONTRACTOR shall adjust the controller for normal 

operation. 

H.  The controller shall be single-phase; 110-volt (approx.) ac operated and shall contain an "On-

Off" switch and fuse assembly. The controllers shall be equipped with a transformer to reduce 

voltage to a 24-volt system. Controller station shall be provided as indicated on the Drawings. 

3.10  WIRING AND ELECTRICAL WORK 
 

A.    All electrical equipment and wiring shall comply with local and state codes and shall be 

installed by those skilled and licensed in the trade. Unless the governing codes specify 

otherwise, low voltage control wire may be installed by the CONTRACTOR when code 

allows. 
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B.    All 110-volt wire shall be installed in conduit and taken from appropriate sources as indicated 

on the Drawings. CONTRACTOR shall coordinate manufacturer and installer 

C.    The CONTRACTOR shall provide low voltage, 24-volt direct burial wires. Wire size shall be 

as shown but shall be not less than No. 14. Where sizes are not shown, they shall be sized per 

wire manufacturer's sizing charts and specifications. 

D.    The CONTRACTOR shall provide all wiring, conduits, sleeves, and connection for the low 

voltage electrical system between controller and valves, and where else shown and necessary 

for a complete and operable irrigation system. 

E.    Wires shall be color coded as follows: 

1.  Each automatic control valve shall be provided with a separate control wire running 

from the valve to the proper station on the controller that is controlling the valve. All 

control valves operated by one controller shall have common ground wire running 

from the control valves to controller. All wire to be direct burial P.E. and UL 

approved, red-lawn, white-ground, yellow-shrubs, Run one extra valve wire (wire 

color blue) for every five valves installed with a minimum of two wires run through 

each group of valves of two or more.  
 

F.  All splices shall be moisture proof using specified electrical connectors. 

G.  Wires shall be bundled together and wrapped with electrical tape similar to PVC at 15-ft 

intervals.  Install wire in the bottom of the main line trench maintaining 12” offset from the 

main line. 

H.  An expansion curl should be provided within 3 ft of each wire connection and at pull box 

locations.  Provide three feet of extra wire in each valve box. 

I.  All conduits and sleeves necessary for running wires under concrete, walks, and paving shall 

be furnished and installed before said concrete, walks, and paving work is installed. 

J.  Wire shall be continuous without splices except at control valves, and shall be routed in main 

line trench whenever possible. 

K.  All wire under paving shall be encased in PVC pipe; changes in direction under paving shall 

be made with sweep ells 

L. Provide one extra wire for every five valves.  Run two extra wires to the furthest valve both 

directions for each controller.  

3.11  PIPE TRENCH BACKFILL 
 

A.  After pipe and wires have been installed, the trenches shall be backfilled. The backfill 

operation must provide a firm continuous support for the pipe. 

B.  Backfill material shall be free of rocks and other materials that may damage the piping. 

C.  Bottom of trenches shall be smooth and free of sharp rocks and other object that may damage 

pipe. 
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D.  The initial backfill shall be accomplished by carefully tamping selected material (from 

material excavated from the trench) under the pipe and between the pipe and the trench. 

E.  The pipes shall be filled with water and pressurized during backfilling operations if necessary, 

to prevent drainage to piping. 

F.  The backfill shall be carefully installed around and over the pipe to approximately 10 inches 

of the ground surface, then water shall be allowed to flow in the trench. After this puddling 

operation has been completed and allowed to stand for 24 hours, the balance of the materials 

shall be placed in the trench to the sub-grade line (leaving room for topsoil) Rocks and other 

materials found in the backfill shall be removed. The backfill shall be compacted carefully 

and thoroughly. 

G.  Couplings and fittings shall be left exposed until leakage tests have been completed 

H.  Topsoil shall be installed prior to planting. 

I.  Install detectable warning tape above mainline as indicated on the Drawings. 

3.12  TESTING AND ADJUSTMENTS 
 

A.  The OWNER’S REPRESENTATIVE shall be notified by the CONTRACTOR prior to 

performing hydrostatic tests on the irrigation system in place. This test shall be done by the 

CONTRACTOR in the presence of the OWNER’S REPRESENTATIVE. The test results will 

be acceptable to the OWNER’S REPRESENTATIVE when no leakage or loss of pressure is 

evident during the test period. Defects shall be detected and repaired prior to retesting. 

B.  The irrigation heads shall be adjusted and balanced for optimum and uniform coverage 

without excessive fogging and overthrow on walks, paving, and structures. The height and 

elevations of risers and irrigation heads shall be adjusted. 

C.  Following adjusting and balancing of the irrigation heads, an operating test of the entire 

system shall be performed by the CONTRACTOR in the presence of the OWNER’S 

REPRESENTATIVE at normal operating pressures. The test will be considered as acceptable 

if the system operates in a satisfactory manner providing uniform coverage of irrigated areas 

for a one week period of automatic operation with no leaks. 

3.13 RECORD DRAWINGS  
 

A. The Contractor shall keep, as his work is installed, an accurate record of exact dimensioned 

locations, grades, elevations, color of hot and spare wires - splice boxes and the size of all 

underground piping, valves, and drains.  Dimensions shall be indicated distances from 

columns, buildings, curbs, and similar permanent features on the site.  This information shall 

be recorded on a print as the work progresses, but shall be permanently recorded on a 

reproducible original which shall be given to the Authorized owner’s representative before the 

project is accepted. 

B. Record Drawings shall be furnished to the OWNER’S REPRESENTATIVE at the time of the 

irrigation system inspection and before acceptance of the operating system by the OWNER. 

 END OF SECTION 329200 
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SECTION 329200 – LANDSCAPING  

 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall perform all the landscaping and all appurtenant work, complete, in 

accordance with the requirements of the Contract Documents. 

B. Scope of Work: Landscaping as referred to herein shall include, but not be limited to the 

following work: soil preparation, weed control, finish grading, furnishing and installing plant 

materials, tree staking and tying, cleanup, maintenance, and guarantee. 

C. The Section cross references the following sections: 

1. Reference Standards 014200 

2. Contractor Submittals 013300 

3. Project Closeout 017700 

4. Landscape Irrigation 328400 

1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Federal Specifications: 

1. FS O-F-241 D Fertilizer, Mixed, Commercial 

 

B. Commercial Standards: 

1. ANSI/ASTM D 422 Method for Particle-Size Analysis of Soils 

2. ANSI Z601 Nursery Stock 

3. American Association of Rules and Grading Provisions Nurserymen, Inc. 

1.3  CONTRACTOR SUBMITTALS 

A. General: The CONTRACTOR shall furnish a certificate with each delivery or bulk material 

delivery, stating source, quantity, and type of material. All materials shall conform to 

specification requirements. All certificates shall be delivered to the LANDSCAPE 

ARCHITECT (here in referred to as L.A.) at time of each delivery. All bulk delivered 

materials shall be delivered with level load volume plainly marked on the truck bed. 

B. Submittals required shall be submitted as specified in Section 013300 - Contractor Submittals: 

1. Topsoil Report. 

2. Literature on Fertilizers and Additives. 

3. Bark mulch – ½ Gallon. 

4. Literature on staking materials. 
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5.  Turf grass mix literature. 

 

 

1.4 QUALITY ASSURANCE 

 

A. General: All plants furnished by the CONTRACTOR shall be true to type or name as shown in 

the Contract Documents and shall be tagged in accordance with the standard practice 

recommended by the Agricultural Code of the State of Utah; however, determination of plant 

species or variety will be made by the L.A.. 

B. All plants shall comply with Federal and State laws requiring inspection for plant diseases and 

infestations. Inspection certificates required by law shall accompany each shipment of plants, 

and certificates shall be delivered to the L.A.. 

C. All inspections herein specified will be made by the L.A. or its representative. The 

CONTRACTOR shall request inspection at least 24 hours in advance of the time inspection is 

required. Inspection will be required on the following stages of the WORK: 

1.  During preliminary grading, soil preparation, and initial weeding. 

2.  When trees are spotted for planting, but before planting holes have been excavated. 

3.  When finish grading has been completed. 

4.  When all specified work, except the maintenance period has been completed. 

5.  Final inspection at the completion of the maintenance period. 

 

D.  Plants shall be subject to inspection and approval or rejection by the L.A. at place of growth 

and upon delivery to the site at any time before or during progress of the WORK and according 

to: 

1.  Quantity, quality, size, and variety; 

2.  Ball and root condition; and 

3.  Latent defects and injuries resulting from handling, disease, and insects. 

 

E. Plants approved at pre-planting inspection shall still be subject to rejection during planting if 

found to be below Specifications. 

F.  Rejected plants shall be identified in an obvious manner, promptly removed from the site and 

replaced. 

G.  Plants shall have been grown in nurseries which have been inspected by the governing 

authorities.  Inspection of plant materials required by City, County, State, or Federal authorities 

shall be the responsibility of the CONTRACTOR, who shall have secured permits or 

certificates prior to delivery of plants to site. 

1.5  CLEANUP 

 

A.  Upon completion of all planting operations, the portion of the project site used for a work or 

storage area by the CONTRACTOR shall be cleaned of all debris, superfluous materials, and 
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equipment. All such materials and equipment shall be entirely removed from the project site as 

specified in Section 017700 - Project Closeout. 

B.  All walks or pavement shall be swept or washed clean upon completion of the WORK of this 

Section. 

C.  During the entire Contract period, plant containers that have been cut or removed from plant 

materials shall be removed from the project site daily, in accordance with the provisions for 

maintenance and guarantee as specified in Section 017700 - Project Closeout. 

1.6  MAINTENANCE OF LANDSCAPE PLANTING PRIOR TO ACCEPTANCE OF PROJECT 

 

A.  General: The CONTRACTOR shall be responsible for protecting, watering, and maintaining 

all planting and irrigation systems until final acceptance of all work under the contract. 

B.  At time of acceptance of the complete project, the lawn shall be totally established with no bare 

spots, mowed a minimum of 2 times, and the grass shall be at least 1-1/4 to 2 inches in height. 

C.  Watering: Trees and shrubs shall be thoroughly soaked after planting and provided with 

additional water at intervals as necessary to provide for good health and growth of the planting. 

D.  Upon completion of lawn sodding, the entire area shall be soaked to saturation by a fine spray. 

The new planting shall be kept watered by the irrigation system existing on the site during dry 

weather or whenever necessary for proper establishment of the lawn. Care shall be taken to 

avoid excessive washing or puddling on the surface and any such damage caused thereby shall 

be repaired by the CONTRACTOR at his own expense. 

E.  Protection: The CONTRACTOR shall provide adequate protection to all newly planted areas 

including the installation of approved temporary fences to prevent trespassing and damage, as 

well as erosion control, until acceptance. 

F.  The CONTRACTOR shall replace any materials or equipment it has damaged or which has 

been damaged by its employees or subcontractors. 

G.  Partial utilization of the project shall not relieve the CONTRACTOR of any of the 

requirements contained in the Contract Documents. 

H.  Mowing of Lawn Areas: First mowing of lawn areas shall begin as soon as the grass has 

reached a height of 3 inches and subsequent mowing shall be at least once a week, or as often 

as necessary to maintain all lawn areas at a uniform height of 1-1/2 to 2 inches. 

I . All lawns shall be fertilized every 3 weeks with 6 lb of 16-8-8 commercial fertilizer per 1000 

sq ft for the first 7 weeks and fertilized thereafter once each 5 months prior to acceptance. 

J.  Plants shall be maintained in a vigorous, thriving condition by watering, cultivating, weeding, 

pruning, spraying, and other operations necessary. No trees or shrubs will be accepted unless 

they are healthy and show satisfactory foliage conditions. 
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K.  All planted areas shall be cultivated at least every 2 weeks and raked smooth, to present a neat 

appearance and additional mulch shall be added where necessary. 

L.  Maintenance shall include, in addition to the foregoing, cleaning, edging, repairs to stakes, 

wire, and wrappings, the repair of erosion, and all other necessary work of maintenance.  

Sidewalks and other paved areas shall be kept clean while planting and maintenance are in 

progress. 

M.  Any and all irrigation lines broken or disrupted during this construction shall be replaced to 

proper working order prior to contract work and be acceptable to the OWNER. 

 

1.7 FINAL INSPECTION AND GUARANTEE 

 

A.  Inspection of work of lawns and planting will be made at conclusion of maintenance. 

B.  Written notice requesting inspection shall be submitted to the L.A. at least 10 days prior to the 

anticipated inspection date. 

C.  Final acceptance of the WORK prior to guarantee period of the contract will be accepted upon 

written approval by the L.A., on the satisfactory completion of all work,  including 

maintenance, but exclusive of the replacement of plant material. 

D.  Any delay in the completion of any item of work in the planting operation which extends the 

planting into more than one season shall extend the guarantee in accordance with the date of 

completion given above. 

E.  The CONTRACTOR shall replace, as soon as weather conditions permit, all dead plants and 

all plants not in a vigorous, thriving condition which are noted at the end of the one year 

guarantee period. 

F.  Plants used for replacement shall be of the same size and variety specified in the plant list. 

Plants shall be furnished, planted, staked, and mulched as specified. 

G.  All work done under this contract shall be left in good order to the satisfaction of the OWNER 

and the L.A. and the CONTRACTOR shall, without additional expense to the OWNER, 

replace any trees, shrubs, etc., which develop defects or die during the one-year guarantee 

period. 

1.8  GUARANTEE FOLLOWING ACCEPTANCE OF PROJECT 

 

A.  General: The CONTRACTOR shall be responsible for a period of one year after date of 

acceptance of all work under the Contract, for all necessary plant or tree replacements. The 

CONTRACTOR shall provide a written guarantee to the OWNER from the landscaping 

subcontractor, embodying the provisions of this Section of the Specifications. 

B.  The WORK covered by the guarantee portions of these specifications consists of providing all 
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replacements of plants, labor, materials, equipment, and supplies and in performing all 

operations in connection with guarantees. 

C.  The CONTRACTOR shall clean-up and remove unused or waste materials from the site and 

leave the area in a neat condition (satisfactory to the OWNER) whenever it performs work 

during the guarantee Period. 

D.  Final Inspection: The OWNER and CONTRACTOR shall make a final inspection at the end of 

the one-year guarantee period. Any plants and materials found defective at time of final 

inspection shall be replaced within a time agreed upon by both parties. If it is too late in the 

planting season for replanting, the replacements shall be made during the next planting season 

even though such planting may run beyond the maintenance and correction period 

 

PART 2 -- PRODUCTS 

 

2.1  GENERAL 

 

A.  All landscaping materials for soil conditioning, weed abatement, or planting shall be first- 

grade, commercial quality and shall have certificates indicating the source of material, analysis, 

quantity, or weight attached to each sack or container or provided with each delivery. Delivery 

certificates shall be given to the L.A. as each shipment of material is delivered. A list of the 

materials used, together with typical certificates of each material, shall be submitted to the L.A. 

prior to the final acceptance of the job. 

2.2  TERMINOLOGY AND QUALIFICATIONS 

 

A.  Plants or plant material having characteristics not conforming to terms as defined will not be 

accepted. The terms "plant material" or "plants" refer to all vegetation, whether trees, shrubs, 

ground cover, or herbaceous vegetation. 

B. Quality refers to structure and form, as evidenced by density and number of canes and 

branches, compactness, symmetry, and general development without consideration of size or 

condition. Standard quality indicates the least acceptable quality. Plants shall be typical of  the 

species and variety of good average uniform growth, shall be well formed and uniformly 

branched, and shall have the minimum number of canes specified, free from irregularities, or 

shall conform to minimum quality index. Where the number of canes is not specifically stated 

in describing this grade, the standards of the "Horticultural Standards” as adopted by the 

American Association of Nurserymen, shall apply. In this case, the number of canes and other 

factors for the appropriate classification under "quality definition" in the Horticultural 

Standards shall be the Quality index. Plant material below this standard will be considered 

"culls" and are not acceptable. Plants shall be nursery grown. 

C.  Specimen means an exceptionally heavy, symmetrical, tightly-knit plant, so trained or favored 

in its development and appearance as to be outstanding, superior in form, number of branches, 

compactness, and symmetry. 
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D.  Size is the factor controlled by dimensions representing height or spread, or both, without 

consideration of quality or conditions. For standard quality, a dimension is given for height or 

container size, or a dimension is given for height as well as container size. 

E.  Height is usually indicated with a tolerance. The smaller dimension is the minimum acceptable. 

The larger dimension represents a permissible size. The average dimension of all plants must 

equal the average of the tolerance figures shown on each item 

F.  Condition is the factor controlled by vitality and ability to survive and thrive and be 

comparable with normal plants of the same species and variety in the vicinity, at the same 

season of the year. In addition, plants shall be free from physical damage or adverse conditions 

that would prevent thriving. Conditions also sometimes refer to state of growth, i.e., whether 

"dormant condition" or "growing condition" and this state shall be comparable to plants of 

similar species in the vicinity or leaves, formation of buds, and the like. 

G.  Cane means a primary stem which starts from the ground, or close to the ground, at a point  not 

higher than 1/4 the height of the plant. 

H.  Caliper shall be taken 12 inches above the finish grade or ground, as a guide, or where a 

dimension in trunk appears to form the head of the tree. 

I.  Foliage line is maximum dimension in case of specimen plants. It measures from ground to 

lowest part of body of plant. 

J.  Collected plants shall not be used. 

 

2.3  TOPSOIL 

 

A.  Imported topsoil borrow shall be obtained from naturally drained areas and shall be fertile, 

friable loam suitable for plant growth. Topsoil borrow shall be subject to inspection and 

approval at the source of supply and upon delivery. 

B.  The topsoil borrow shall be of uniform quality, free from subsoil stiff or lumpy clay, hard 

clods, hardpan, rocks, disintegrated debris, plants, roots, seeds, and any other materials that 

would be toxic or harmful to plant growth. Topsoil borrow shall contain no noxious weeds or 

noxious weed seeds. 

C. Topsoil borrow shall meet all specifications below for either “Ideal” or “Acceptable” 

categories. Soil that falls within the “Not-Acceptable” range shall not be used (see information 

following). 
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TOPSOIL QUALITY* 
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Ideal 5.5-

7.5 

<2 <3 >2.0 <70 <70 <30 Loam (L), Silt Loam (SiL) 

Acceptable 5.0-

8.2 

<4 3 to 7 

SiL, 

SiCL, 

CL 3 to 

10 SCL, 

SL, L 

>1.0 <70 <70 <30 Sandy Clay Loam (SCL) 

Sandy Loam (SL)  

Clay Loam (CL) 

Silty Clay Loam (SiCL) 

Not-

Acceptable 

<5.

0 

>8.

2 

>4 >10 <1.0 >70 >70 >30 Loamy Sand (LS) 

Sandy Clay (SC) 

Silty Clay (SiC) 

Sand (S), Silt (S), Clay (C) 

 

 

 

 

 

 

 

 

 

 

COARSE FRAGMENTS* 

  

Category 

%>2 mm 

(>5.0% exceeds guidelines) 

Rocks Present >1.5" 

(>1.5" exceeds guidelines) 

Ideal 2.0 — 

Acceptable  2.1-5.0 —  

Not-Acceptable >5.0 —  
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            TOPSOIL NUTRIENT SPECIFICATION* 

 

 

Nitrate 

Nitrogen 

ppm 

Phosphorus 

ppm 

Potassium 

ppm 

Iron 

ppm 

 

Ideal / Acceptable >20 >15 >150  >10 

 

*from “Topsoil Quality Guidelines for Landscaping”, June 2002, AG/SO-02, prepared by Rich Koenig, 

Utah  

State University Cooperative Extension Soil Specialist, and Von Isaman, QA Consulting and Testing, 

LLC. 

 

D. Mechanical Analysis shall be performed and shall conform to ANSI/ASTM D 422. 

QUALITY ASSURANCE. 

2.4  FERTILIZER AND ADDITIVES 

 

A.  Fertilizer shall be furnished in bags or other standard containers with name, weight, and 

guaranteed analysis of contents clearly marked thereon. 

B.  Chemical fertilizers shall be a mixed commercial fertilizer conforming to FS O-F-241 D, 

Type I, with percentages of nitrogen, phosphoric acid, and potash at 5-10-5 and 16-16-8.   

The combined N-P-K content shall be following percentages of total weight: 5 percent 

nitrogen 10 percent phosphoric acid and 5 percent potash. Fertilizers shall be uniform in 

composition, dry, and free flowing. 

C.  Tablets shall be 21 grams each 20-10-5 Agriform, Lesslie, or approved equal. 

D. Organic Soil Amendments:  Well-composted, stable, and weed-free organic matter, pH range 

of 6 to 8; moisture content 25 to 35 percent by weight; 100 percent passing through 1/2-inch 

sieve; soluble salt content of <5 dS/m or mmho/cm; sodium absorption rate (SAR) of <10; 

carbon : nitrogen ratio (C:N) of ≤20:1; not exceeding 0.5 percent inert contaminants and free 

of substances toxic to plantings. 

 Toxic Elements Maximum Concentration (mg/kg dry weight) 

Arsenic   41 

Cadmium 39 

Copper   1500 

Lead   300 

Mercury   17 

Molybdenum  75 

Nickel   420 
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Selenium  36 

Zinc   2800 

 

E. Peat:  Coir dust, reed peat, sedge peat, moss peat (fine shreds only), reed muck or sedge muck 

must all comply with Q-P166e, class B coarseness.  PH range of 3.4 to 4.8. 

2.5  MULCH 

 

A. Bark Mulch : 

Shredded bark mulch in planting beds shall be clean, pine bark free of sticks and pieces over 

2 inches in size produced by "chipping and shredding" tree branches or similar means, placed 

to a depth of 3 inches.  Use around tree pits in turf areas. 

 

2.6  PLANT MATERIALS 

 

A. Plants shall meet requirements of the Contract Documents and shall be in accordance with the 

botanical names and applicable standards of quality, size, condition, and type. They shall be 

true to name, genera, species, and variety in accordance with reference publications. 

B.  Plant names are defined in "Standardized Plant Names" and "Bailey's Encyclopedia of 

Horticulture." When a name is not found in either reference, the accepted name used in the 

nursery trade shall apply. 

C.  Plants shall be marked for identification. Each bundle of plants and at least 25 percent of each 

species and variety of separate plants in any one shipment shall have legible labels securely 

attached before delivery to the site. 

D.  All trees and shrubs shall be measured while their branches are in their normal position. 

Height and spread dimensions specified refer to the main body of the plant and not from 

branch or root tip to tip. No trees will be accepted with their leaders cut, or so damaged that 

cutting is necessary. 

E.  All plants shall be symmetrical and shall conform to the size, age, and condition as specified 

on the plant list shown in the Contract Documents. Exceptions are as follows: 

1.  Plants larger than specified in the plant list may be used if approved by the L.A., but 

use of such plants shall not increase the contract price. If the use of larger plants is 

approved, the spread of roots or ball earth shall be increased in proportion to the size 

of the plant. Bare root plants furnished in size greater than specified shall be balled 

and burlaped when required by the L.A. 

2.  Where caliper or other dimensions of any plant materials are omitted from the Plant 

List, it shall be understood that such plant materials shall be normal stock for type  

 

F.  Plants shall be of sound health, vigorous, and free from plant disease and shall be 

well-branched, shall have full foliage when in leaf, and shall have a healthy well-developed 

normal root system. Cold storage plants will not be accepted. Plants that are sensitive to shock 

from elevation change shall be grown at elevations close enough to site to alleviate any plant 
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damage due to such change for at least 2 years. 

G.  Bare rooted (BR) plants shall have well-developed branch systems and vigorous root systems. 

They shall be dug to sufficient depth to insure full recovery and development of the plants. 

Roots of these plants shall be covered with a uniformly thick coating of mud being puddled 

immediately after they are dug 

H.  Balled and burlaped (BB) plants shall have firm, natural balls of earth, or diameter not less 

than that specified and of sufficient depth to include all the fibrous and feeding roots. No 

plant moved with a ball will be accepted if the ball is cracked or broken before or during plant 

operations, except on special approval of the L.A. 

I.  Roots or balls of all plants shall be adequately protected at all times from sun and drying 

winds. 

J.  Plants (indicated to be in marked cans, pots, or other containers on the plant list) shall have 

been grown in the containers for a minimum of 6 months and a maximum of 2 years. Roots 

shall fill the containers but show no evidence of being or having been root bound. 

K.  Trees shall have straight trunks and all old abrasions and cuts shall be completely callused 

over. In no case shall trees be topped before delivery. 

L.  Plants shall have been transplanted or root-pruned at least once in the 2 years. Plants shall not 

be pruned prior to delivery except as authorized by the L.A.. 

2.7  SOD GRASS 

 

A.  The sod shall be nursery grown drought tolerant blend of seed as indicated on Drawings. It 

shall be uniformly cut approximately 3/4-inch or more thick and shall be well rooted, 2-year 

old growth of permanent and desirable grasses indigenous to this general location. The sod 

shall be practically free from weeds and undesirable grasses. 

 

2.8  STAKING MATERIALS 

 

A.  Staking System:  As indicated on Drawings 

B. Guying System:  As indicated on Drawings. 

C. Flags:  Standard surveyor's plastic flagging tape, white, 8 inches long. 

 

PART 3 -- EXECUTION 

 

3.1  GENERAL 

 

A.  The landscape work shall not be performed at any time when it may be subject to damage by 

climatic conditions. 

B. The CONTRACTOR shall verify all dimensions in the Contract Documents. Dimensions and 
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plant locations shown shall be coordinated with L.A. and final location shall be site-oriented 

by the planter and L.A..  Any discrepancies or inconsistencies discovered shall be brought to 

the attention of the L.A.. 

C.  In case of conflict between the plant list totals and total plant count of the Contract 

Documents, the CONTRACTOR shall provide the higher number of plants. 

D.  Delivery of materials may begin only after samples and tests have been approved by the L.A.. 

 All materials furnished for the work shall be not less than the approved sample. 

E.  Substitutions for the indicated plant materials may be permitted only as approved in writing 

by the L.A.. 

F.  The CONTRACTOR shall provide temporary fencing, barricades, covering, or other 

protections to preserve existing landscaping items indicated to remain and to protect the 

adjacent properties and other structures when they may be damaged by the landscape work.  

As indicated on Drawings.   

G.  Waste materials shall be removed and disposed of off the OWNER's property, unless 

otherwise indicated. 

H.  It shall be the responsibility of the CONTRACTOR to avail itself of any information 

regarding utilities which are in the area of work and to prevent damage to the same. The 

CONTRACTOR shall provide protection to the utilities as necessary. 

I.  Burning of combustible materials on the site shall not be permitted. 

J.  The CONTRACTOR shall provide protection to structures, sidewalks, pavements, and other 

facilities in areas of work which are subject to damage during landscape work. Open 

excavations shall be provide with barricades and warning lights which conform to the 

requirements of governing authorities and the State's OSHA safety requirements from dusk to 

dawn each day and when needed for safety. 

K.  Planting areas include all areas to be landscaped unless, specified or shown, otherwise. 

3.2  SOIL PREPARATION 

 

A. PRIOR to placement of topsoil and/or amending topsoil, a Topsoil Report shall be preformed 

for  imported topsoil.  Proposed topsoil shall be amended to meet the above specifications in 

Section 2.3 Topsoil. 

B.  The landscape work shall not begin until all other trades have repaired all areas of settlement, 

erosion, rutting, etc., and the soils have been re-established, recompacted, and refinished to 

finish grades. The L.A. shall be notified of all areas which prevent the landscape work from 

being executed.  

C.  Areas requiring grading, including adjacent transition areas, shall be uniformly level or 

sloping between finish elevations to within 0.10-ft above or below required finish elevations. 

D.  The landscape work shall not proceed until after walks, curbs, pavings, edging, and irrigation 

systems are in place. The contract operations shall be completed to a point where the 



 
 
 
   

 

LANDSCAPE PLANTING 329200 - 12 

 

landscape areas will not be disturbed. The subgrade shall be cleaned free of all waste material. 

E.  During grading waste materials in the planting areas such as weeds, rocks (1 inches and 

larger) building materials, road base, rubble, wires, cans, glass, lumber, sticks, etc., shall be 

removed from the site. Weeds shall be dug out by the roots. 

F.  Fertilizers, additives, peat, etc. subject to moisture damage shall be kept in a weatherproof 

storage place in such a manner that they will be kept dry. 

G.  After removal of waste materials the planting areas subgrade shall be scarified and pulverized 

to a depth of not less than 6 inches and all surface irregularities below the cover of soil 

removed. 

H.  Finish subgrade and amended topsoil placement and grading shall consist of: 

1. Prepare subgrade by rough grading and removing all irregularities and debris, then 

till and scarify subsoil to a depth of 6 inches before placing amended topsoil.  Dig 

subgrade down as required in shrub beds, turf areas for the placement of amended 

topsoil.  Provide laser leveling on large flat areas to create a uniform level subgrade. 

2. Landscape contractor is responsible for the last 7 inches of grade in turf sod areas (6 

inches of topsoil and 1 inch for sod) and 15 inches in shrub bed areas (3 inches of 

bark mulch and 12" of amended topsoil). The planting islands in the parking lots 

shall have all road base removed prior to placement of topsoil.  Refer to grading plan 

for finish grade and drainage.  Subgrade soil shall be in a loosened and rough surface 

finish before amended topsoil is placed over subgrade.  (Sub-grade surface shall not 

be smooth, but a rough surface shall exist for a transition zone of amended topsoil to 

subsoil.)  If areas of subgrade become compacted before amended topsoil is placed, 

subgrade shall be tilled again before amended topsoil placement. 

3. Placing all soil additives and fertilizers for the areas as noted on the plan and per the 

topsoil report.  

4. Till lawn and planting area subsoil’s and topsoils that are compacted. 

5. After tilling, bring areas to uniform grades by floating and/or hand raking.  In large 

open level areas, perform laser leveling to create uniform level areas. 

6. Make minor adjustment of finish grades as directed by the landscape architect or 

owner. 

7. Remove waste materials over 1" in size such as stones, roots, or other undesirable 

foreign materials and finish raking, dishing, dragging, and smoothing soil ready for 

planting. 

8. No grading or soil placement shall be undertaken when soils are wet or frozen 

 

I.  Any unusual subsoil condition that will require special treatment shall be reported to the L.A. 

J.  Amended topsoil shall be uniformly distributed over all areas where required. Subgrade and 

amended topsoil shall be damp and free from frost. 

K.  Surface drainage shall be provided as shown by molding the surfaces to facilitate the natural 

run-off of water.  Low spots and pockets shall be filled with amended topsoil and graded to 

drain properly. 

L.  Finish grade for sodded areas shall be 2 inches below finish grade of adjacent pavement.  

Finish grade (top of bark mulch) shrub bed areas shall be 1 inches below finish grades of 
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adjacent pavement. 

3.3  DELIVERY, STORAGE, AND HANDLING OF PLANT MATERIALS 

 

A.  No plants other than the required samples shall be dug or delivered to the site until the 

required inspections have been made and the plant samples are approved 

B.  Plants shall not be pruned prior to delivery except upon approval by the L.A.. 

C.  Plant material shall be planted on the day of delivery if possible. The CONTRACTOR shall 

protect the stock in a temporary nursery at the project site where it shall be protected from sun 

and drying winds and shall be shaded, kept moist, and protected with damp soil, moss, or 

other acceptable material. Plants shall be planted within 2 days after delivery. 

D.  All balled and burlapped plants which cannot be planted immediately in delivery shall be set 

on the ground and shall be well protected with soil, wet moss, or other acceptable material. 

Bare rooted plants, which cannot be planted immediately, shall be planted on heeled-in 

trenches immediately upon delivery. No material heeled-in more than one week may be used. 

Bundles of plants shall be opened and the plants separated before the roots are covered. Care 

shall be taken to prevent air pockets among the roots. 

E.  During planting operations, bare roots shall be covered with canvas, wet straw, or other 

suitable materials. No plants shall be bound with wire or rope at any time so as to damage the 

bark or break branches. 

F.  Plants shall not be picked up or moved by stem or branches, but shall be lifted the ball or 

container. 

G.  Plants shall be lifted and handled from the bottom of the ball or container. Plants with balls 

cracked or broken before or during planting operations will not be accepted and shall be 

immediately removed from the site. 

3.4  TREE AND PLANT LOCATIONS  

 

A. The CONTRACTOR shall locate and stake all tree and shrub locations and have the locations 

approved by the L.A. before starting excavation for same. The plant locations shall be 

observed, and their locations shall be adjusted as directed by L.A. before final approval. 

B.  No trees shall be located closer than 72 inches to structures unless otherwise shown.  Ground 

covers and shrubs may be planted up to structures or curbs. 

3.5  PLANT PITS 

 

A.  Plant pits, centered on location stakes, shall be excavated circular pits with vertical sides and 

flat or saucer shape bottom in accordance with the following sizes unless shown 

1. Tree pits shall be at least 3 times greater in diameter than the specific diameter of ball 

or spread of roots, and at depth of ball or roots. 

2. Shrubs shall be planted in pits or holes of soil the depth of ball below finished grade, 

or as much deeper as necessary to properly set the plant at finished grade. 
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3.6  PREPARED BACKFILL 

 

A.  Tree and shrub pit backfilling soil shall consist of 1/2 existing topsoil borrow from plant pit 

and 1/2 imported topsoil borrow. 

B.  Tree and shrub pits shall be provided with fertilizer tablets as follows: 

1 per one-gallon can plant 

3 per 5-gallon can plant 

5 per 15-gallon can plant 

 

3.7  ROCKS OR UNDERGROUND OBSTRUCTIONS 

 

A.  In the event that rock or underground obstructions are encountered in the excavation of plant 

pits, alternative locations shall be selected by the L.A.. Moving of trees to alternative 

locations shall not entail additional costs to the OWNER. 

3.8 SETTING PLANT MATERIALS 

 

A.  The soil shall not be worked when the moisture content is so great that excessive compaction 

will occur, nor when it is so dry that dust will form in the air or that clods will not break 

readily. Water shall be applied if necessary to provide ideal moisture for filling and for 

planting as herein specified. 

B.  Plants shall be set in center of pits as shown in the Contract Documents. They shall be set 

plumb and straight, and at such a level that after settlement that the crown of the plant will be 

1 to 2 inches above the finished grade. 

C. Balled and burlapped trees shall have planting soil placed and compacted around base of ball 

to fill all voids. All burlap ropes or wires shall be removed from the sides and tops of balls. 

D.  All ground cover plants shall be evenly spaced, staggered in rows, and set at intervals 

specified, so as to produce a uniform effect. Plants shall be watered immediately after planting 

operations have been completed. 

E.  All shrubs and vines shall be pruned to remove damaged branches. All bare root shrubs shall 

be pruned and shaped to compensate for transplant root loss. 

F.  Planting soil around roots or balls shall be thoroughly compacted and watered. After planting, 

the soil in the shrub beds shall be cultivated between shrubs, raked smooth, and neatly 

outlined. Muddy soil shall not be used for backfilling. All broken or frayed roots shall be 

properly cut off. 

G.  Trees and shrubs on slopes steeper than 6 to 1 shall be provided with watering dams or berms 

at least 6 inches high and 8 inches wider than planting pit (hole) unless specified or shown 

otherwise. 

H.  All trees shall be thoroughly watered immediately after planting. 

I.  Remove all tags and labels when directed by L.A.. 
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3.9 STAKING AND TREE WRAPPING 

 

A.  Staking of trees shall be done immediately after they are planted. Plants shall stand plumb 

after staking. Staking shall be as indicated on Drawings. 

B.  Trees 2-inch caliper and less shall be supported by 2 stakes placed diametrically opposite at 

perimeter line of ball and to sufficient depth to hold tree rigid. Stakes shall be driven 

vertically and not twisted or pulled. Trees shall be wired to each stake as indicated on 

Drawings.  

C.  All deciduous trees greater than 2-inch caliper and all evergreen trees 6'-0" and taller shall be 

triple staked or guyed as indicated on Drawings.  

3.10  PRUNING AND MULCHING 

 

A.  Each tree and shrub shall be pruned in accordance with standard horticultural practice to 

preserve the natural character of the plant in the manner fitting its use in the landscape design. 

 Prune plant material only as approved by the L.A.. 

B.  All dead wood or suckers and all broken or badly bruised branches shall be removed by 

thinning out and shortening branches. Deciduous bare-rooted plants shall have not less than 

1/3 of their respective leaf surfaces removed. All cuts shall be made just above a healthy bud. 

Pruning shall be done with clean, sharp tools. 

C.  Plants shall be mulched after planting and cultivating have been completed. A layer of mulch 

materials, as hereinbefore specified, shall be spread on finished landscaping grade within all 

planting areas to a depth of 3 inches. The mulch around isolated trees shall be 3 feet in 

diameter.  All shrub and ground cover beds shall be completely covered with the mulch as 

indicated on the Drawings. 

3.11  SODDING 

 

A.  Grass sod shall be provided where shown or specified and shall be maintained. 

B.  The soil shall be prepared and fertilized before sodding. The CONTRACTOR shall prepare 

only enough ground that can be planted within 24 hours thereafter. 

C.  Soil preparation shall consist of the following: 

1. Preparation of sub-grade grading shall be per "Part 3 -- Execution" in Paragraphs 

entitled "General" and "Soil Preparation," herein. 

2. Finish grading of soil per Paragraph entitled "Soil Preparation", herein. 

 

D.  Sod shall be cut and laid on site the same day. 

E.  The sod shall be placed over leveled, compacted, and prepared finish graded soil. The 

amended topsoil and sub-base shall be moist enough to resist shifting. 

F.  Sod may be placed at any time when the ground is not frozen. The surface on which the sod is 

to be laid should be firm and free from footprints or other depressions. A string or line of 

boards may be used as a guide for setting the first line of sod across the area. Sods of the next 
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course are matched against the edge of this first line in such a way the joints between the 

individual sod pieces in the 2 lines do not coincide. Successive courses are matched against 

the last line laid, in the same manner. 

G.  Sod shall always be laid across slopes. 

H.  After sodding has been completed, the sodded area shall be cleaned up and thoroughly 

moistened by irrigation system. 

 

3.12 MISCELLANEOUS ITEMS 

 

A.  Mulch shall be placed in the planting areas as shown, spread carefully and evenly to a 

minimum depth of 3 inches over the entire area. Use bark mulch only around tree pits in turf 

areas. 

 

 

 END OF SECTION 329200 
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SECTION 329210 - LANDSCAPE EDGING 

 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Steel edging 

1.2 RELATED SECTIONS 

A. Section 328400 – Landscape Irrigation:  Installation and requirements for underground lines. 

B. Section 329200 – Landscape Planting:  Installation and requirements for plant materials. 

1.3 SUBMITTALS 

A. Submit under provisions of Section 013000. 

B. Steel Edging:  Manufacturer's data sheets on each product to be used, including: 

1. Preparation instructions and recommendations. 

2. Product characteristics, including materials and finishes. 

3. Storage and handling requirements and recommendations. 

4. Installation methods. 

5. Maintenance methods. 

C. Verification Samples:  For each finish product specified, two 4 inch (101 mm) long samples 

representing actual product and color. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Store products in accordance with manufacturer's requirements. 

B. Store products in manufacturer's unopened packaging with labels intact until ready for 

installation. 

PART 2 -   PRODUCTS 

2.1  STEEL EDGING 

A. Landscape Edging:  Steel alloy, interlocking system with sections to lock together 

without offset or overlap and stake punch-outs. Stakes not less than 14 inches (355 

mm) long, with two stakes at every joint. Sure-loc Steel Landscape Edging, as 

manufactured by Sure-loc Edging Corporation, Holland, MI 49423; Toll Free Tel: 

800-787-3562; Tel: 616-392-3209; Fax: 616-392-5134; Email: 

info@surelocedging.com; Web: www.surelocedging.com or approved equal. 
1. Height and Length:  5 inches by 16 feet (127 mm by 4877 mm). 
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2. Thickness:  Approximately 1/4 inch (6 mm); average: 0.182 - 0.188 inch (4.62 -  4.78 

mm). 

3. Finish:  Powder coating; color black. 

PART 3 -   EXECUTION 

1.5 EXAMINATION 

A. Verify location of underground lines, irrigation hoses and other cables. 

1.6 EDGING INSTALLATION 

A. Install in accordance with manufacturer's instructions, including staking requirements. 

B. Steel Edging:  Install edging with stake pockets on inside of planting bed. 

C. Back fill both sides of edging. Compact back fill so that top of edging is not more than 1/2 

inch (13 mm) above finish grade. 

1.7 PROTECTION 

A. Protect installed products until completion of project. 

B. Repair or replace damaged products before Substantial Completion. 

 

 

END OF SECTION 329210 
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SECTION 33 71 73 - ELECTRICAL UTILITY SERVICES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes arrangement with Utility Company for modifications to the existing 
power distribution system; payment of Utility Company charges for service; service 
provisions; service modifications etc. 

1.2 SYSTEM DESCRIPTION 

A. Utility Company: Rocky Mountain Power. 

B. System Characteristics: 208/120 wye, three phase, four-wire, 60 Hertz. 

C. Service Entrance: Underground 

D. Underground Service Provisions: Underground service entrance to building service 
entrance equipment. 
1. Utility Raceway Connection: At Utility Company's pad-mounted transformer. 
2. Utility Service-Entrance Conductor Connection: At Utility Company's service-

entrance and metering equipment. 

E. Replacement of the existing single phase electrical service to a three phase electrical 
service. 

 

1.3 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Shop Drawings and Product Data. 

1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with Utility Company written requirements. 

B. Maintain one copy of each document on site. 

1.5 FIELD MEASUREMENTS 

A. Verify field measurements are as indicated on Drawings. 

1.6 COORDINATION 

A. Coordinate with utility company, relocation of overhead or underground lines interfering 
with construction. Where power lines are to be relocated, bill utility costs, directly to 
Owner. 
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B. Utility charges for service installation will be paid by Owner and are not part of this 
contract. 

PART 2 PRODUCTS 

2.1 HIGH VOLTAGE SPLICE BOX 

A. Product Description: Pre-cast concrete Splice box 4’-0” x 4’-0”x 4’-0” constructed in 
accordance with power company requirements. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify service equipment is ready to be connected and energized. 

3.2 EXISTING WORK 

A. Remove exposed abandoned service entrance raceway and conductors, including 
abandoned components above accessible ceiling finishes. 

B. Disconnect abandoned service equipment and remove. 

3.3 INSTALLATION 

A. Install service entrance conduits to building service entrance equipment. Utility Company 
will connect service lateral conductors to service entrance conductors. Connect service 
lateral conductors to service entrance conductors. 

END OF SECTION 33 71 73 
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SECTION 220517 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves. 
2. Sleeve-seal fittings. 
3. Grout. 

1.3 SUBMITTALS 

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

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Galvanized-Steel-Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, with 
plain ends. 

B. Molded-PE or -PP Sleeves:  Removable, tapered-cup shaped, and smooth outer surface with nailing 
flange for attaching to wooden forms. 

2.2 SLEEVE-SEAL FITTINGS 

A. Description:  Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in concrete slab 
or wall.  Unit has plastic or rubber waterstop collar with center opening to match piping OD. 

2.3 GROUT 

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

B. Characteristics:  Nonshrink; recommended for interior and exterior applications. 

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

D. Packaging:  Premixed and factory packaged. 
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PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

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

B. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are 
constructed. 

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves. 
2. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or other wet 
areas 2 inches above finished floor level. 

3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system. 

C. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve and 

pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants appropriate 

for size, depth, and location of joint.  Comply with requirements for sealants specified in 
Division 07 Section "Joint Sealants." 

D. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe 
penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements for firestopping 
specified in Division 07 Section "Penetration Firestopping." 

3.2 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls.  
Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

3.3 SLEEVE AND SLEEVE-SEAL SCHEDULE 

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

1. Concrete Slabs above Grade: 

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

2. Interior Partitions: 

a. Piping Smaller Than NPS 6 :  Galvanized-steel-pipe sleeves. 
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END OF SECTION 220517 
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