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SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Project information. 

2. Work covered by Contract Documents. 

3. Work under separate contracts. 

4. Access to site. 

5. Coordination with occupants. 

6. Work restrictions. 

7. Specification and Drawing conventions. 

1.2 PROJECT INFORMATION 

A. Project Identification: Water Tower Recreation Center Exterior Rehabilitation 

1. Project Location: Water Tower Recreation Center, 209-99 E Hartwell Ln, Philadelphia, 
PA 19118. 

B. Owner: City of Philadelphia 

1. Owner's Representative: Edward Schmitz, City of Philadelphia Department of Parks & 
Recreation, 1515 Arch Street, 11th Floor One Parkway Building, Philadelphia, PA 19102. 

C. Architect:  SMP Architects, 1600 Walnut Street, 2nd Floor, Philadelphia, PA 19103. 

1.3 WORK COVERED BY CONTRACT DOCUMENTS 

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

1. The project consists of restoration to the exterior envelope of the Water Tower 
Recreation Center, including but not limited to: stone masonry cleaning, replacement, 
repointing, and repair; gutter, scupper, and downspout repair; installation of new exterior 
doors and frames; installation of new exterior windows and frames; stormwater system 
cleaning and repairs. 

B. Type of Contract: 

1. Project will be constructed under a single prime contract. 
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1.4 WORK UNDER SEPARATE CONTRACTS 

A. General: Cooperate fully with separate contractors so work on those contracts may be carried 
out smoothly, without interfering with or delaying Work under this Contract or other contracts. 
Coordinate the Work of this Contract with work performed under separate contracts. 

B. Concurrent Work: Owner will award separate contract(s) for the following construction 
operations at Project site. Those operations will be conducted simultaneously with work under 
this Contract. 

1. None. 

1.5 ACCESS TO SITE 

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

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

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

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

1.6 COORDINATION WITH OCCUPANTS 

A. Partial Building Occupancy: Tenants will occupy the premises during entire construction period. 
Cooperate with Recreation Center management during construction operations to minimize 
conflicts. Perform the Work so as not to interfere with Recreation Center operations. Maintain 
existing exits unless otherwise indicated. 

1.7 WORK RESTRICTIONS 

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

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

B. On-Site Work Hours: Limit work in the existing building to normal business working hours of the 
building, Monday through Friday, unless otherwise indicated. 

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

1. Notify Owner’s Representative not less than seven days in advance of proposed utility 
interruptions. 

2. Obtain Owner’s Representative’s written permission before proceeding with utility 
interruptions. 
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D. Nonsmoking Site: Smoking is not permitted on the property, including within the building or 
within 25 feet of entrances, operable windows, or outdoor-air intakes. 

E. Restricted Substances: Use of tobacco products and other controlled substances is not 
permitted. 

1.8 SPECIFICATION AND DRAWING CONVENTIONS 

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

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

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

3. The term “Owner” shall refer to the City of Philadelphia. 

B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work 
of all Sections in the Specifications. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011000 
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SECTION 012200 – UNIT PRICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for unit prices. 

1.2 DEFINITIONS 

A. Unit price is an amount incorporated into the Agreement, applicable during the duration of the 
Work as a price per unit of measurement for materials, equipment, or services, or a portion of 
the Work, added to or deducted from the Contract Sum by appropriate modification, if the scope 
of Work or estimated quantities of Work required by the Contract Documents are increased or 
decreased. 

1.3 PROCEDURES 

A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, 
applicable taxes, overhead, and profit. 

B. Measurement and Payment: See individual Specification Sections for work that requires 
establishment of unit prices. Methods of measurement and payment for unit prices are specified 
in those Sections. 

C. Owner reserves the right to reject Contractor's measurement of work-in-place that involves use 
of established unit prices and to have this work measured, at Owner's expense, by an 
independent surveyor acceptable to Contractor. 

D. List of Unit Prices: A schedule of unit prices is included in Part 3. Specification Sections 
referenced in the schedule contain requirements for materials described under each unit price. 

PART 2 - PRODUCTS (Not Used) 

 

PART 3 - EXECUTION 

3.1 SCHEDULE OF UNIT PRICES 

A. Unit Price No. 1: 4” Cast iron stormwater drainage line replacement. 

1. Description: Replacement of existing below-grade 4” cast iron stormwater drainage pipe. 
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a. Cost to include all necessary components to deliver a complete product, including 
but not limited to: excavation, trenching, demolition, replacement, and repaving of 
existing surfaces. 

2. Unit of Measurement: Cost per linear foot. 

B. Unit Price No. 2: 15” Reinforced concrete pipe stormwater drainage line replacement. 

1. Description: Replacement of existing below-grade 4” cast iron stormwater drainage pipe. 
a. Cost to include all necessary components to deliver a complete product, including 

but not limited to: excavation, trenching, demolition, replacement, and repaving of 
existing surfaces. 

2. Unit of Measurement: Cost per linear foot. 

C. Unit Price No. 3.a, 3.b, 3.c, 3.d…: Historic terra cotta masonry unit replacement. 

1. Description: Replacement of historic terra cotta unit masonry. 
a. Contractor to provide line item unit cost for each terra cotta unit type as described 

in Drawings. Suffix to match unit type designation as described in Drawings. 
b. Cost to include all necessary components to deliver a complete product, including 

but not limited to: fabrication of replica unit matching existing profile, anchorage, 
demolition of existing, installation.  

2. Unit of Measurement: Cost per unit. 

 

END OF SECTION 012200 
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SECTION 012300 – ALTERNATES  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for alternates. 

B. Related Requirements: 
1. Section 011000 “Summary”. 

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 the 
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 alternates into the Work. No other adjustments are made to the 
Contract Sum. 

1.3 PROCEDURES 

A. Coordination: Revise 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. Execute accepted alternates under the same conditions as other work of the Contract. 

C. 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. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 BASE BID DESCRIPTION 

A. Base Bid:  The construction documents include a full description of the intended renovations to 
Water Tower Recreation Center. The Base Bid for the project shall include all work documented 
within the Drawings and Specifications, with the exception of the items listed below as 
alternates. Each alternate below shall be considered as an Add Alternate to the Base Bid. 
Individual costs shall be proposed for each of the Add Alternates. 

3.2 SCHEDULE OF ALTERNATES 

A. Alternate #1, Window Package 1: 

1. Replacement of selected wood windows. Repair / repainting of selected wood windows. 
Replacement of all aluminum windows and all aluminum-clad windows. See “Window 
Alternate Matrix” and Elevations in the Drawings for specific inventory of window repair / 
replacement. 

B. Alternate #2, Window Package 2: 

1. Replacement of all wood, aluminum, and aluminum-clad wood windows. See “Window 
Alternate Matrix” and Elevations in the Drawings for specific inventory of window repair / 
replacement. 

END OF SECTION 012300 
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SECTION 013591 – HISTORIC TREATMENT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes general protection and treatment procedures for historic surfaces and areas in 
Project. 
1. Historic surfaces and areas include all existing masonry work as described within the 

Drawings. 

1.2 DEFINITIONS 

A. Consolidate: To strengthen loose or deteriorated materials in place. 

B. Design Reference Sample: A sample that represents Architect's prebid selection of work to be 
matched; it may be existing work or work specially produced for Project. 

C. Dismantle: To disassemble or detach a historic item from a surface, or a nonhistoric item from a 
historic surface, using gentle methods and equipment to prevent damage to historic items and 
surfaces; disposing of items unless indicated to be salvaged or reinstalled. 

D. Match: To blend with adjacent construction and manifest no apparent difference in material 
type, species, cut, form, detail, color, grain, texture, or finish; as approved by Architect. 

E. Refinish: To remove existing finishes to base material and apply new finish to match original, or 
as otherwise indicated. 

F. Reinstall: To protect removed or dismantled item, repair and clean it as indicated for reuse, and 
reinstall it in original position, or where indicated. 

G. Remove: To take down or detach a nonhistoric item located within a historic space, area, or 
room, using methods and equipment to prevent damage to historic items and surfaces; 
disposing of items unless indicated to be salvaged or reinstalled. 

H. Repair: To correct damage and defects, retaining existing materials, features, and finishes while 
employing as little new material as possible. This includes patching, piecing-in, splicing, 
consolidating, or otherwise reinforcing or upgrading materials. 

I. Replace: To remove, duplicate, and reinstall entire item with new material. The original item is 
the pattern for creating duplicates unless otherwise indicated. 

J. Replicate: To reproduce in exact detail, materials, and finish unless otherwise indicated. 

K. Reproduce: To fabricate a new item, accurate in detail to the original, and from either the same 
or a similar material as the original, unless otherwise indicated. 

L. Restore: To consolidate, replicate, reproduce, repair, and refinish as required to achieve the 
indicated results. 
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M. Retain: To keep an element or detail secure and intact. 

N. Reversible: New construction work, treatments, or processes that can be removed or undone in 
the future without damaging historic materials unless otherwise indicated. 

O. Salvage: To protect removed or dismantled items and deliver them to Owner[ ready for reuse]. 

P. Stabilize: To provide structural reinforcement of unsafe or deteriorated items while maintaining 
the essential form as it exists at present; also, to reestablish a weather-resistant enclosure. 

Q. Strip: To remove existing finish down to base material unless otherwise indicated. 

1.3 PROJECT MEETINGS FOR HISTORIC TREATMENT 

A. Preliminary Historic Treatment Conference: Before starting historic treatment work, conduct 
conference at Project site. 

1. Attendees: In addition to representatives of Owner, Architect, and Contractor: testing 
service representative, historic treatment specialists, chemical-cleaner manufacturer(s), 
and installers whose work interfaces with or affects historic treatment shall be 
represented at the meeting. 

B. Coordination Meetings: Conduct specifically for historic treatment work at monthly intervals. 
Coordination meetings are in addition to specific meetings held for other purposes, such as 
progress meetings and preinstallation conferences. 

1. Agenda: Review and correct or approve minutes of previous coordination meeting. 
Review other items of significance that could affect progress of historic treatment work. 
Include topics for discussion as appropriate to status of Project. 

2. Reporting: Record meeting results and distribute copies to everyone in attendance and to 
others affected by decisions or actions resulting from each meeting. 

1.4 MATERIALS OWNERSHIP 

A. Historic items, relics, and similar objects including, but not limited to, cornerstones and their 
contents, commemorative plaques and tablets, antiques, and other items of interest or value to 
Owner that may be encountered or uncovered during the Work, regardless of whether they 
were previously documented, remain Owner's property. 

1.5 INFORMATIONAL SUBMITTALS 

A. Historic Treatment Program: Submit 30 days before work begins. 

1.6 QUALITY ASSURANCE 

A. Historic Treatment Specialist Qualifications: An experienced firm regularly engaged in historic 
treatments similar in nature, materials, design, and extent to the work as specified in each 
Section and that has completed a minimum of three recent projects with a record of successful 
in-service performance that demonstrates the firm's qualifications to perform this work. 
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1. Field Supervisor Qualifications: Full-time supervisors experienced in historic treatment 
work similar in nature, material, design, and extent to that indicated for this Project. 
Supervisors shall be on site when historic treatment work begins and during its progress. 
Supervisors shall not be changed during Project except for causes beyond control of the 
specialist firm. 

B. Title X Requirement: Each firm conducting activities that disturb painted surfaces shall be a 
"Lead-Safe Certified Firm" according to 40 CFR 745, Subpart E, and use only workers that are 
trained in lead-safe work practices. 

C. Historic Treatment Program: Prepare a written plan for historic treatment for whole Project, 
including each phase or process and protection of surrounding materials during operations. 
Describe in detail the materials, methods, and equipment to be used for each phase of work. 
Show compliance with indicated methods and procedures specified in this and other Sections. 
Coordinate this whole-Project historic treatment program with specific requirements of programs 
required in other historic treatment Sections. 

D. Safety and Health Standard: ANSI/ASSP A10.6. 

1.7 STORAGE AND HANDLING OF HISTORIC MATERIALS 

A. Identification: Photograph, tag, and catalog historic items to be salvaged or reinstalled. 

1. Identify each item with a nonpermanent location identification tag indicating item name or 
use, location, and location identification number to document its original location. Indicate 
original locations on plans, elevations, sections, or photographs by annotating the 
identifying tag. 

B. Salvaged Historic Materials: 

1. Clean loose dirt and debris from salvaged historic items unless more extensive cleaning 
is indicated. 

2. Pack or crate items after cleaning; cushion against damage during handling. Label 
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. 

C. Historic Materials for Reinstallation: 

1. Repair and clean historic items for reuse as indicated. 
2. Pack or crate items after cleaning and repairing; cushion against damage during 

handling. Label 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 unless otherwise indicated. Provide connections, supports, and 
miscellaneous materials to make items functional for use indicated. 

D. Existing Historic Materials to Remain: Protect construction indicated to remain against damage 
and soiling from construction work. Where permitted by Architect, items may be dismantled and 
taken to a suitable, protected storage location during construction work and reinstalled in their 
original locations after historic treatment and construction work in the vicinity is complete. 
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E. Storage: Store historic items within a weathertight enclosure where they are protected from 
moisture, weather, condensation, and freezing temperatures. 

1. Secure stored materials to protect from theft. 

PART 2 - PRODUCTS - (Not Used) 

PART 3 - EXECUTION 

3.1 PROTECTION 

A. Protect persons, motor vehicles, surrounding surfaces of building, building site, plants, and 
surrounding buildings from harm resulting from historic treatment procedures. 

1. Use only proven protection methods, appropriate to each area and surface being 
protected. 

2. Provide temporary barricades, barriers, and directional signage to exclude the public from 
areas where historic treatment work is being performed. 

3. Erect temporary barriers to form and maintain fire-egress routes. 
4. Erect temporary protective covers over walkways and at points of pedestrian and 

vehicular entrance and exit that must remain in service during historic treatment work. 
5. Contain dust and debris generated by historic treatment work, and prevent it from 

reaching the public or adjacent surfaces. 
6. Provide shoring, bracing, and supports as necessary. Do not overload structural 

elements. 
7. Protect floors and other surfaces along hauling routes from damage, wear, and staining. 

B. Temporary Protection of Historic Materials: 

1. Protect existing historic materials with temporary protections and construction. Do not 
remove existing materials unless otherwise indicated. 

2. Do not attach temporary protection to historic surfaces except as indicated as part of the 
historic treatment program and approved by Architect. 

C. Comply with each product manufacturer's written instructions for protections and precautions. 
Protect against adverse effects of products and procedures on people and adjacent materials, 
components, and vegetation. 

D. Utility and Communications Services: 

1. Notify Owner, Architect, authorities having jurisdiction, and entities owning or controlling 
wires, conduits, pipes, and other services affected by historic treatment work before 
commencing operations. 

2. Disconnect and cap pipes and services as required by authorities having jurisdiction, as 
required for historic treatment work. 

3. Maintain existing services unless otherwise indicated; keep in service, and protect 
against damage during operations. Provide temporary services during interruptions to 
existing utilities. 
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3.2 PROTECTION FROM FIRE 

A. Follow fire-prevention plan and the following: 

1. Comply with NFPA 241 requirements unless otherwise indicated. 
2. Remove and keep area free of combustibles, including rubbish, paper, waste, and 

chemicals, unless necessary for the immediate work. 

a. If combustible material cannot be removed, provide fire blankets to cover such 
materials. 

3. Prohibit smoking by all persons within Project work and staging areas. 

B. Heat-Generating Equipment and Combustible Materials: Comply with the following procedures 
while performing work with heat-generating equipment or combustible materials, including 
welding, torch-cutting, soldering, brazing, removing paint with heat, or other operations where 
open flames or implements using high heat or combustible solvents and chemicals are 
anticipated: 

1. Obtain Owner's approval for operations involving use of welding or other high-heat 
equipment. Use of open-flame equipment is not permitted. Notify Owner at least 72 hours 
before each occurrence, indicating location of such work. 

2. As far as practicable, restrict heat-generating equipment to shop areas or outside the 
building. 

3. Do not perform work with heat-generating equipment in or near rooms or in areas where 
flammable liquids or explosive vapors are present or thought to be present. Use a 
combustible gas indicator test to ensure that area is safe. 

4. Use fireproof baffles to prevent flames, sparks, hot gases, or other high-temperature 
material from reaching surrounding combustible material. 

5. Prevent the spread of sparks and particles of hot metal through open windows, doors, 
holes, and cracks in floors, walls, ceilings, roofs, and other openings. 

C. Fire-Control Devices: Provide and maintain fire extinguishers, fire blankets, and rag buckets for 
disposal of rags with combustible liquids. Maintain each as suitable for type of fire risk in each 
work area. Ensure that nearby personnel and fire-watch personnel are trained in fire-
extinguisher and blanket use. 

3.3 PROTECTION DURING APPLICATION OF CHEMICALS 

A. Protect motor vehicles, surrounding surfaces of building being restored, building site, plants, 
and surrounding buildings from harm or spillage resulting from applications of chemicals and 
adhesives. 

B. Cover adjacent surfaces with protective materials that are proven to resist chemicals selected 
for Project unless chemicals being used will not damage adjacent surfaces as indicated in 
historic treatment program. Use covering materials and masking agents that are waterproof and 
UV resistant and that will not stain or leave residue on surfaces to which they are applied. Apply 
protective materials according to manufacturer's written instructions. Do not apply liquid 
masking agents or adhesives to painted or porous surfaces. When no longer needed, promptly 
remove protective materials. 

C. Do not apply chemicals during winds of sufficient force to spread them to unprotected surfaces. 

D. Neutralize alkaline and acid wastes and legally dispose of off Owner's property. 



PROJECT NO. 16-19-4932-99 
WATER TOWER RECREATION CENTER EXTERIOR REHABILITATION 

HISTORIC TREATMENT PROCEDURES 
013591 - 6 

E. Collect and dispose of runoff from chemical operations by legal means and in a manner that 
prevents soil contamination, soil erosion, undermining of paving and foundations, damage to 
landscaping, or water penetration into building interior. 

3.4 GENERAL HISTORIC TREATMENT 

A. Have historic treatment work performed only by qualified historic treatment specialists. 

B. Ensure that supervisory personnel are present when historic treatment work begins and during 
its progress. 

C. Record existing work before each procedure (preconstruction), and record progress during the 
work. Use digital preconstruction documentation photographs.  

D. Perform regular inspections of Project site as the Work progresses to detect hazards resulting 
from historic treatment procedures. 

E. Follow the procedures in subparagraphs below and procedures approved in historic treatment 
program unless otherwise indicated: 

1. Retain as much existing material as possible; repair and consolidate rather than replace. 

2. Consult Drawings for specific replacement of existing masonry units.  
3. Use additional material or structure to reinforce, strengthen, prop, tie, and support 

existing material or structure. 
4. Use historically accurate repair and replacement materials and techniques unless 

otherwise indicated. 

F. Notify Architect of visible changes in the integrity of material or components whether from 
environmental causes including biological attack, UV degradation, freezing, or thawing or from 
structural defects including cracks, movement, or distortion. 

1. Do not proceed with the work in question until directed by Architect. 

G. Where missing features are indicated to be repaired or replaced, provide work with appearance 
based on accurate duplications rather than on conjecture, subject to approval of Architect. 

H. Where work requires existing features to be removed or dismantled and reinstalled, perform 
these operations without damage to the material itself, to adjacent materials, or to the substrate. 

I. Identify new and replacement materials and features with permanent marks hidden in the 
completed Work to distinguish them from original materials. Record a legend of identification 
marks and the locations of the items on record Drawings. 

END OF SECTION 013591 
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SECTION 017419 – CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for the following: 

1. Salvaging nonhazardous demolition and construction waste. 
2. Recycling nonhazardous demolition and construction waste. 
3. Disposing of nonhazardous demolition and construction waste. 

1.2 DEFINITIONS 

A. Construction Waste: Building, structure, and site improvement materials and other solid waste 
resulting from construction, remodeling, renovation, or repair operations. Construction waste 
includes packaging. 

B. Demolition Waste: Building, structure, and site improvement materials resulting from demolition 
operations. 

C. Disposal: Removal of demolition or construction waste and subsequent salvage, sale, recycling, 
or deposit in landfill, incinerator acceptable to authorities having jurisdiction, or designated spoil 
areas on Owner’s property. 

D. Recycle: Recovery of demolition or construction waste for subsequent processing in preparation 
for reuse. 

E. Salvage: Recovery of demolition or construction waste to be turned over to City. 

F. Salvage and Reuse: Recovery of demolition or construction waste and subsequent 
incorporation into the Work. 

1.3 ACTION SUBMITTALS 

A. Waste Management Plan: Submit plan within 7 days of date established for commencement of 
the Work. 

1.4 QUALITY ASSURANCE 

A. Waste Management Coordinator Qualifications: Experienced firm, or individual employed and 
assigned by General Contractor, with a record of successful waste management coordination of 
projects with similar requirements. 
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1.5 WASTE MANAGEMENT PLAN 

A. General: Develop a waste management plan according to requirements in this Section. Plan 
shall consist of waste identification, salvage reuse plan, and waste reduction work plan. 
Distinguish between demolition and construction waste. Indicate quantities by weight or volume 
but use same units of measure throughout waste management plan. 

B. Waste Identification: Indicate anticipated types and quantities of demolition and construction 
waste generated by the Work. Include estimated quantities and assumptions for estimates. 

C. Waste Reduction Work Plan: List each type of waste and whether it will be salvaged, recycled, 
or disposed of in landfill or incinerator. Include points of waste generation, total quantity of each 
type of waste, quantity for each means of recovery, and handling and transportation 
procedures. 

1. Salvaged Materials for Reuse: For materials that will be salvaged and reused in this 
Project, describe methods for preparing salvaged materials before incorporation into the 
Work. 

2. Salvaged Materials for Donation: For materials that will be donated to individuals and 
organizations, include list of their names, addresses, and telephone numbers. 

3. Recycled Materials: Include list of local receivers and processors and type of recycled 
materials each will accept. Include names, addresses, and telephone numbers. 

4. Disposed Materials: Indicate how and where materials will be disposed of. Include name, 
address, and telephone number of each landfill and incinerator facility. 

5. Handling and Transportation Procedures: Include method that will be used for separating 
recyclable waste including sizes of containers, container labeling, and designated 
location where materials separation will be performed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General: Achieve end-of-Project rates for salvage/recycling of 60 percent by weight of total 
nonhazardous solid waste generated by the Work. Facilitate recycling and salvage of materials. 

PART 3 - EXECUTION 

3.1 PLAN IMPLEMENTATION 

A. General: Implement approved waste management plan. Provide handling, containers, storage, 
signage, transportation, and other items as required to implement waste management plan 
during the entire duration of the Contract. 

B. Training: Train workers, subcontractors, and suppliers on proper waste management 
procedures, as appropriate for the Work. 

1. Distribute waste management plan to everyone concerned. 
2. Distribute waste management plan to entities when they first begin work on-site. Review 

plan procedures and locations established for salvage, recycling, and disposal. 
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C. Site Access and Temporary Controls: Conduct waste management operations to ensure 
minimum interference with roads, streets, walks, walkways, and other adjacent occupied and 
used facilities. 

1. Designate and label specific areas on Project site necessary for separating materials that 
are to be salvaged and recycled. 

3.2 SALVAGING DEMOLITION WASTE 

A. Comply also with requirements in other Sections for salvaging demolition waste. 

B. Salvaged Items for Reuse in the Work: 

1. Clean salvaged items. 
2. Pack or crate items after cleaning. Identify contents of containers with label indicating 

elements, date of removal, quantity, and location where removed. 
3. Store items in a secure area until installation. 
4. Protect items from damage during transport and storage. 
5. Install salvaged items to comply with installation requirements for new materials and 

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

C. Salvaged Items for Owner's Use: 

1. Clean salvaged items. 
2. Pack or crate items after cleaning. Identify contents of containers with label indicating 

elements, date of removal, quantity, and location where removed. 
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. 

3.3 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL 

A. Recycling Incentives: Revenues, savings, rebates, tax credits, and other incentives received for 
recycling waste materials shall accrue to Contractor. 

B. Preparation of Waste: Prepare and maintain recyclable waste materials according to recycling 
or reuse facility requirements. Maintain materials free of dirt, adhesives, solvents, petroleum 
contamination, and other substances deleterious to the recycling process. 

C. Procedures: Separate recyclable waste from other waste materials, trash, and debris. Separate 
recyclable waste by type at Project site to the maximum extent practical according to approved 
construction waste management plan.   

1. Provide appropriately marked containers or bins for controlling recyclable waste until 
removed from Project site. Include list of acceptable and unacceptable materials at each 
container and bin. 

a. Inspect containers and bins for contamination and remove contaminated materials 
if found. 

2. Stockpile processed materials on-site without intermixing with other materials. Place, 
grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust. 
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3. Stockpile materials away from construction area. Do not store within drip line of 
remaining trees. 

4. Store components off the ground and protect from the weather. 
5. Remove recyclable waste from Owner's property and transport to recycling receiver or 

processor as often as required to prevent overfilling bins. 

D. Procedures: Alternatively, and without modification of the performance requirements of this 
section, utilize co-mingled methods of waste collection, sorting and recycling. 

3.4 RECYCLING DEMOLITION WASTE 

A. Masonry: Remove metal reinforcement, anchors, and ties from masonry and sort with other 
metals. 
1. Clean and stack undamaged, whole masonry units on wood pallets. 

B. Wood Materials: Sort and stack members according to size, type, and length. Separate lumber, 
engineered wood products, panel products, and treated wood materials. 

C. Metals: Separate metals by type. 

1. Structural Steel: Stack members according to size, type of member, and length. 
2. Remove and dispose of bolts, nuts, washers, and other rough hardware. 

D. Conduit: Reduce conduit to straight lengths and store by material and size. 

3.5 RECYCLING CONSTRUCTION WASTE 

A. Packaging: 

1. Cardboard and Boxes: Break down packaging into flat sheets. Bundle and store in a dry 
location. 

2. Polystyrene Packaging: Separate and bag materials. 
3. Pallets: As much as possible, require deliveries using pallets to remove pallets from 

Project site. For pallets that remain on-site, break down pallets into component wood 
pieces and comply with requirements for recycling wood. 

4. Crates: Break down crates into component wood pieces and comply with requirements 
for recycling wood. 

B. Wood Materials: 

1. Clean Cut-Offs of Lumber: Grind or chip into small pieces. 
2. Clean Sawdust: Bag sawdust that does not contain painted or treated wood. 

3.6 DISPOSAL OF WASTE 

A. General: Except for items or materials to be salvaged or recycled, remove waste materials from 
Project site and legally dispose of them in a landfill or incinerator acceptable to authorities 
having jurisdiction. 

1. Except as otherwise specified, do not allow waste materials that are to be disposed of 
accumulate on-site. 
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2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 
and areas. 

B. Burning: Do not burn waste materials. 

END OF SECTION 017419 
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SECTION 024119 – SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 
2. Demolition and removal of selected site elements. 
3. Salvage of existing items to be reused or recycled. 

B. Referenced Sections: 
1. Section 017419 “Construction Waste Management.” 

1.2 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and 
their contents, commemorative plaques and tablets, and other items of interest or value to 
Owner that may be uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 

1.3 INFORMATIONAL SUBMITTALS 

A. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures 
proposed for protecting individuals and property, for environmental protection, for dust control 
and, for noise control. Indicate proposed locations and construction of barriers. 

B. Schedule of selective demolition activities with starting and ending dates for each activity. 

C. Pre-demolition photographs or video. 

1.4 CLOSEOUT SUBMITTALS 

A. Inventory of items that have been removed and salvaged. 

1.5 FIELD CONDITIONS 

A. Owner will occupy building throughout 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. 



PROJECT NO. 16-19-4932-99 
WATER TOWER RECREATION CENTER EXTERIOR REHABILITATION 

SELECTIVE DEMOLITION 
024119 - 2 

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. 

1. Hazardous materials will be removed by Owner before start of the Work. 
2. If suspected hazardous materials are encountered, do not disturb; immediately notify 

Architect and Owner. Hazardous materials will be removed by Owner 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. 

G. Arrange selective demolition schedule so as not to interfere with Owner's 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 and using approved contractors so 
as not to void existing warranties. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

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

B. Standards: Comply with ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition 
operations. 

B. Perform an engineering survey of 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 building demolition operations. 

C. Inventory and record the condition of items to be removed and salvaged. 
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3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 
protect them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 
disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas 
to be selectively demolished. 

1. Owner will arrange to shut off indicated services/systems when requested by Contractor. 
2. Arrange to shut off utilities with utility companies. 
3. If services/systems are required to be removed, relocated, or abandoned, provide 

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

4. Disconnect, demolish, and remove fire-suppression systems, plumbing, electrical, and 
HVAC systems, equipment, and components indicated on Drawings to be removed. 

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap 
or plug remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or 
compatible piping material and leave in place. 

c. Equipment to Be Removed: Disconnect and cap services and remove equipment. 
d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 

remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 
make equipment operational. 

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and 
remove equipment and deliver to Owner. 

3.3 PROTECTION 

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

B. Temporary Shoring: Design, 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. 

C. Remove temporary barricades and protections where hazards no longer exist. 

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. Temporarily cover openings to remain.  

2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 
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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 space before starting flame-cutting operations. Maintain portable fire-suppression 
devices during flame-cutting operations. 

4. Maintain fire watch during and for at least 2 hours after flame-cutting operations. 
5. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 
6. Dispose of demolished items and materials promptly Comply with requirements in 

Section 017419 "Construction Waste Management and Disposal." 

B. 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. Sections of site access must be maintained at all times; 
coordinate operations with Owner. 

C. 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 reinstalled in their original locations 
after selective demolition operations are complete. 

3.5 CLEANING 

A. Remove demolition waste materials from Project site and recycle or dispose of them according 
to Section 017419 "Construction Waste Management and Disposal." 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 
3. Remove debris from elevated portions of building by chute, hoist, or other device that will 

convey debris to grade level in a controlled descent. 
4. Comply with requirements specified in Section 017419 "Construction Waste Management 

and Disposal." 

B. Burning: Do not burn demolished materials. 

C. 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 024296 – HISTORIC REMOVAL AND DISMANTLING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Historic treatment procedures for removal and dismantling work for designated historic 
spaces, areas, rooms, and surfaces and the following specific work: 

a. Removal and dismantling of indicated portions of building or structure and debris 
hauling. 

b. Removal and dismantling of indicated site elements and debris hauling. 
c. Salvage of existing items to be reused or recycled. 

B. Related Requirements: 

1. Section 013591 "Historic Treatment Procedures" for general historic treatment 
requirements. 

1.2 DEFINITIONS 

A. Dismantle: To disassemble or detach a historic item from a surface, or a nonhistoric item from a 
historic surface, using gentle methods and equipment to prevent damage to historic items and 
surfaces; disposing of items unless indicated to be salvaged or reinstalled. 

B. Existing to Remain: Existing items that are not to be removed or dismantled, except to the 
degree indicated for performing required Work. 

C. Remove: To take down or detach a nonhistoric item located within a historic space, area, or 
room, using methods and equipment to prevent damage to historic items and surfaces; 
disposing of items unless indicated to be salvaged or reinstalled. 

D. Retain: To keep an element or detail secure and intact. 

E. Salvage: To protect removed or dismantled items and deliver them to Owner. 

1.3 PRECONSTRUCTION MEETINGS 

A. Preconstruction Conference: Conduct conference at Project site. 

1. Review minutes of Preliminary Historic Treatment Conference that pertain to removal and 
dismantling procedures and protection of historic areas and surfaces. 

2. Review list of items indicated to be salvaged. 
3. Review methods and procedures related to removal and dismantling work. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Statements: For historic removal and dismantling specialist. 

B. Preconstruction Documentation: Show preexisting conditions of adjoining construction and site 
improvements, including finish surfaces, that might be misconstrued as damage caused by 
Contractor's removal and dismantling operations. 

C. Removal and Dismantling Historic Treatment Program: Submit 30 days before work begins. 

D. List of Items Indicated To Be Salvaged: Prepare a list of items indicated on Drawings to be 
salvaged for Owner's use or for reinstallation. Submit 15 days before preconstruction 
conference. 

E. Inventory of Salvaged Items: After removal or dismantling Work is complete, submit a list of 
items that have been salvaged. 

1.5 QUALITY ASSURANCE 

A. Historic Removal and Dismantling Specialist Qualifications: A qualified historic treatment 
specialist. General selective demolition experience is insufficient experience for historic removal 
and dismantling work. 

B. Removal and Dismantling Historic Treatment Program: Prepare a written, detailed description of 
materials, methods, equipment, and sequence of operations to be used for each phase of 
removal and dismantling work, including protection of surrounding and substrate materials and 
Project site. 

C. Regulatory Requirements: Comply with notification regulations of authorities having jurisdiction 
before beginning removal and dismantling work. Comply with hauling and disposal regulations 
of authorities having jurisdiction. 

1.6 FIELD CONDITIONS 

A. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 
with removal and dismantling work. 

B. Hazardous Materials: 

1. It is not expected that hazardous materials will be encountered in the Work. 
a. 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. 

C. Storage or sale of removed or dismantled items on-site is not permitted. 
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PART 2 - PRODUCTS - (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Preparation for Removal and Dismantling: Examine construction to be removed or dismantled to 
determine best methods to safely and effectively perform removal and dismantling work. 

1. Verify that affected utilities are disconnected and capped. 
2. Inventory and record the condition of items to be removed and dismantled for 

reinstallation or salvage. Enter this information on the inventory of salvaged items. 

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

C. Perform surveys as the Work progresses to detect hazards resulting from historic removal and 
dismantling procedures. 

3.2 HISTORIC REMOVAL AND DISMANTLING 

A. General: Have removal and dismantling work performed by a qualified historic removal and 
dismantling specialist. 

B. Comply with requirements in Section 013591 "Historic Treatment Procedures" for identifying 
and storing historic items. 

C. Perform work according to the historic treatment program. 

D. Water-Mist Sprinkling: Use water-mist sprinkling and other wet methods to control dust only with 
adequate, approved procedures and equipment according to the historic treatment program to 
ensure that such water does not create a hazard or adversely affect other building areas or 
materials. 

E. Anchorages: 

1. Remove anchorages associated with removed items. 
2. Dismantle anchorages associated with dismantled items. 
3. In nonhistoric surfaces, patch holes created by anchorage removal or dismantling 

according to the requirements for new work. 
4. In historic surfaces, patch or repair holes created by anchorage removal or dismantling 

according to Section that is specific to the historic surface being patched. 

END OF SECTION 024296 
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SECTION 033100 – CAST-IN-PLACE CONCRETE  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Formwork. 
2. Reinforcement. 
3. Accessories. 
4. Cast-in-place concrete. 
5. Finishing. 
6. Curing. 
7. Bonding and Repairs 

1.2 ACTION SUBMITTALS 

A. Shop Drawings:   
 
1. Reinforcement - Indicate reinforcement sizes, spacings, locations, and quantities, 

bending and cutting schedules, supporting and spacing devices. 

B. Product Data:  Indicate admixtures, anchors, curing and finishing materials, bonding 
agents, form release agents, plastic control joint forms. 

C. Design Data: 
1. Submit concrete mix design for each concrete strength.  
2. Submit separate mix designs when admixtures are required for the following: 

a. Hot and cold weather concrete work. 
b. Air entrained concrete work. 
c. Water vapor retarding admixtures for concrete slab work. 

3. Identify mix ingredients and proportions, including admixtures. 

D. Test Reports: Special Inspections Agency shall submit reports to EOR and Owner, 
indicating results of quality control inspections and testing. 

E. Sustainable Design Submittals: 
1. NA. 

1.3 QUALITY ASSURANCE 

A. Perform cast-in-place concrete work in accordance with current versions of:  
1. ACI 301 “Specification for Structural Concrete”. 
2. ACI 117 “Specifications for Tolerances for Concrete Construction and Materials”. 
3. ACI 260 “Standard Specification for Air-Entraining Admixtures for Concrete”. 
4. ACI 305R “Hot Weather Concreting”. 
5. ACI 306.1 “Standard Specification for Cold Weather Concreting”. 
6. ACI 308.1 “Standard Specification for Curing Concrete”. 
7. ACI SP 66 “ACI Detailing Manual”. 
8. ACI 318 “Building Code Requirements for Reinforced Concrete”. 
9. ACI 347 “Guide to Formwork for Concrete”. 
10. ASTM C 494 “Standard Specification for Chemical Admixtures for Concrete”. 
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B. DELIVERY, STORAGE, AND HANDLING  
1. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent 

bending and damage. 

C. PRE-CONSTRUCTION CONFERENCE:  
  
1. Conduct conference at Project site to comply with the following.  
2. At least 15 days prior to submittal of design mixes, conduct a meeting to review 

detailed requirements for preparing concrete design mixes and to determine 
procedures for satisfactory concrete operations.   

3. Review requirements for submittals, status of coordinating work, and availability 
of materials.  Establish preliminary work progress schedule and procedures for 
materials inspection, testing, and certifications.   

4. Review installation of post-installed anchor procedures. 

D. CODE REQUIRED SPECIAL INSPECTION AND TESTING:  
1. Reinforced Concrete:  

a. Current ICC Reinforced Concrete Special Inspector or Current American 
Concrete Institute (ACI) Concrete Field Testing Technician – Grade 1 
Certification or Pennsylvania Engineer in Training (EIT) with one year 
related experience 

 

PART 2 - PRODUCTS 

2.1 FORM MATERIALS AND ACCESSORIES 

A. Form Materials:  
1. Surfaces Exposed to View: Plywood or steel forms to produce smooth formed 

surfaces ad to prevent cement paste leaks. 
2. Other Concrete Surfaces: At discretion of Contractor. 

B. Plywood Forms: DOC PS1; exterior grade plywood, oiled or release agent treated and 
edge sealed fabricated from any of the following, or better: 
1. APA B-B High density concrete form overlay, Class 1. 
2. APA B-B Medium density overlay. 

C. Steel Forms: Prefabricated, modular type. 
1. Minimum 16 gage matched, tight fitting, stiffened to support weight of concrete 

without deflection detrimental to tolerances and appearance of finished surfaces. 

D. Form Ties: Removable or snap-off type, galvanized steel or fiberglass construction 
designed to leave maximum hole size of 1 inch diameter in concrete surface. 

E. Form Release Agent: Colorless mineral oil which will not stain concrete, absorb moisture, 
or impair natural bonding or color characteristics of coatings intended for use on 
concrete. 

F. Slab Edge Joint Filler:  ASTM D1751, premolded asphaltic board, 1/2 inch thick. 

G. Expansion Joint Filler: 100% post-consumer paper or cork.   
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H. Epoxy Repair Coating:  Liquid, two-part, epoxy repair coating; compatible with epoxy 
coating on reinforcement and complying with ASTM A 775/A 775M. 

2.2 REINFORCEMENT MATERIALS 

A. Reinforcing Steel:  ASTM A615/A615M, 60 ksi yield grade, deformed billet bars, plain 
finish. 
1. Plain finish.   
2. Epoxy coated, per ASTMA775 or ASTMA934, where noted on drawings. 

B. Welded Steel Wire Fabric:  ASTM A185 Plain type, in flat sheets; minimum 70,000 psi 
tensile strength. 
1. Plain finish. 
2. Galvanized, where noted on drawings. 

C. Chairs, Bolsters, Bar Supports, and Spacers:  Sized and shaped for support of 
reinforcing. 

D. Fabricate concrete reinforcing in accordance with ACI 318 and CRSI. 

2.3 CONCRETE MATERIALS 

A. Cement:  ASTM C150, Normal-Type I Portland type. 

B. Normal Weight Aggregates:  ASTM C33 uniformly graded.  
1. Maximum size of course aggregates: Not more than one-fifth of narrowest 

dimension between sides of forms, one-third of the depth of slabs, nor three-
fourths of minimum clear spacing between reinforcing bars. 

C. Water:  Clean and not detrimental to concrete. 

D. Air Entrainment Admixture:  ASTM C260. 

E. Water Reducing Admixtures: ASTM C494.  Use only admixtures certified by 
manufacturer to be compatible with other admixtures and cementitious materials and that 
will not contribute water-soluble chloride ions exceeding those permitted in hardened 
concrete.  

F. Water Vapor Reducing Admixtures: ASTM C494, Type S.  Use only admixtures certified 
by manufacturer to be free of volatile organic compounds (VOC), designed to naturally 
chemically react with pre-existing elements within the cementitious material to eliminate 
the route of moisture vapor emission by integrally and permanently closing the capillary 
system in the concrete.  Basis of design product: Vapor Lock 20/20. 

G. Do not use admixtures containing calcium chloride. 

H. Pozzolan Admixtures:  
1. Fly Ash:  ASTM C 628, Class C or F. 
2. Ground Granulated Blast-Furnace Slag: ASTM C989, Grade 100 or 120. 

I. Bonding Agent:  ASTM C1059, Latex emulsion. 
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2.4 COMPOUNDS, HARDENERS AND SEALERS 

A. VOC Emissions for Architectural Coatings: Provide certificate of compliance with 
California Department of Public Health (CDPH) Standard Method v1.1-2010, using the 
applicable exposure scenario. 

B. VOC Content for Architectural Coatings: Provide documentation of compliant VOC 
content per SCAQMD Rule 1113. 

C. Curing Compound: ASTM C1315; clear, waterborne, membrane forming curing and 
sealing compound. 

2.5 CONCRETE MIX 

A. Mix and deliver concrete in accordance with ASTM C94, Option A. 
1. Pozzolan Admixtures:  Average 25 percent of cement, by weight. 
2. Provide for extended curing and loading time as needed for mixes including 

pozzolans. 

B. Provide concrete of the following design strengths.  Design mixes to achieve 70 percent 
of design strengths at 7 days. 
1. Footings:  Compressive strength of 4,000 psi at 28 days. 
2. Walls & Piers:  Compressive strength of 4,000 psi at 28 days. 
3. Slabs on grade:  Compressive strength of 4,000 psi at 28 days. 
4. Slump 2 to 4 inches, prior to additives. 

C. Add air entraining agent to concrete mix for concrete work exposed to unconditioned 
space, to attain 4 to 6 percent air by volume. 

PART 3 - EXECUTION 

3.1 FORMWORK ERECTION - GENERAL 

A. Erect formwork, shoring and bracing to achieve design requirements. 

B. Provide bracing to ensure stability of formwork. 

C. Apply form release agent to formwork in accordance with manufacturer's instructions, 
prior to placing for accessories and reinforcement. 

D. Clean forms as erection proceeds, to remove foreign matter. 

E. Keep plywood forms wet until stripped. 

F. Earth Forms: Earth cuts may be used as forms for footings only. 
1. Where earth forms are used, the dimensions of the concrete member are to be 

increased by 2 inches (1 inch each face) to meet requirements for ACI 381 
minimum cover over concrete. 

3.2 INSERTS, EMBEDDED COMPONENTS, AND OPENINGS 

A. Coordinate work of other sections in forming and setting openings, slots, recesses, 
chases, sleeves, bolts, anchors, and other inserts. 
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B. Install concrete accessories straight, level, and plumb. 

C. Place formed construction joint device in floor slab pattern pouring sequence. 

D. Place joint filler at perimeter of floor slab where indicated. 

3.3 REINFORCEMENT PLACEMENT 

A. Place reinforcement, supported and secured against displacement. 

B. Conform to ASTM D3963 for field handling epoxy coated reinforcing bars. Coat sheared 
ends with 2 part epoxy.  Increase bar development lengths 25% for epoxy coated bars. 

C. Ensure reinforcing is clean, free of loose scale, dirt, or other foreign coatings. 

3.4 PLACING CONCRETE 

A. Install vapor retarder under interior slabs on grade in accordance with drawing notes.  
Lap joints minimum 6 inches and seal watertight.  Repair damaged vapor retarder with 
vapor retarder material, lap over damaged areas minimum 6 inches and seal watertight. 

B. Separate slabs-on-grade from vertical surfaces with 2 inch thick joint filler, extended from 
bottom of slab to within 1/4 inch of finished slab surface. 

C. Place concrete continuously between predetermined expansion, control and construction 
joints.  Do not break or interrupt successive pours such that cold joints occur. 

D. Screed slabs-on-grade level. 

3.5 FORM REMOVAL 

A. Do not remove forms or bracing until concrete has gained sufficient strength to carry its 
own weight and imposed loads. 
1. Do not remove forms until concrete has reached 70 percent of design strength. 

B. Remove formwork progressively and in accordance with code requirements. 

3.6 FINISHING FORMED SURFACES 

A. Rough-Formed Finish: As cast concrete with tie holes and defects repaired and patched.  
1. Application: Concrete surfaces not exposed to view. 

B. Smooth-Formed Finish: As cast concrete with uniform form pattern and minimum number of 
seams. Repair and patch defects. Leave tie holes exposed and touch-up exposed ends of 
ties with epoxy repair coating according to ASTM D 3963/D 3963M. Remove fins and other 
projections. 
1. Application: Concrete surfaces exposed to view. 

3.7 FLOOR FINISHING 

A. Finish concrete floor surfaces in accordance with ACI 301 and ACI 302.1. 

B. Uniformly spread, screed, and float concrete. 
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C. Steel trowel floor surfaces. 

D. Apply broom finish or swirl float finish per ACI 302.1R, sect. 8.13.4. to the following slabs: 
Apparatus bays, janitor closet, PPE extraction room, and running gear room. 

E. In areas with floor drains, maintain floor level at walls and slope surfaces uniformly to 
drains. 

F. Run early entry dry-cut contraction joints 1 to 4 hours after completing finishing, or run 
conventional saw-cut joints 4 to 12 hours after completing finishing.  Hand tool 
contraction joints adjacent to vertical obstructions, [eg. column faces], prior to sawcutting 
joint. 

3.8 CURING 

A. Apply curing compound on floor surfaces in accordance with manufacturer's instructions. 

B. Immediately after placement, protect concrete from premature drying. 

C. Maintain concrete with minimal moisture loss at relatively constant temperature for period 
necessary for hydration of cement and hardening of concrete. 

3.9 FORMED SURFACES 

A. Provide formed concrete surfaces to be left exposed with smooth rubbed finish. 

3.10 ERECTION TOLERANCES 

A. Formed Surface Tolerances: Conform to ACI 117. 

B. Troweled Floor Surface Tolerances:  Conform to ASTM E 1155. 
1. Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with 

minimum local values of flatness, F(F) 24; and of levelness, F(L) 17; for slabs-on-
grade. 

2. Specified overall values of flatness, F(F) 30; and of levelness, F(L) 20; with 
minimum local values of flatness, F(F) 24; and of levelness, F(L) 15; for 
suspended slabs. 

3.11 FIELD QUALITY CONTROL 

A. Perform field inspection and testing for reinforcing steel and concrete in accordance with 
applicable code, this section and ACI 318. 

Verification and Inspection 

C
on
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uo

us
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di
c Referenced 

Standard 
IBC 
Reference 

1. Inspection of reinforcing steel, and placement  X ACI 318: 3.5, 
7.1-7.7 

1913.4 

2. Inspection of reinforcing steel welding in accordance 
with Table 1704.3, Item 5b 

  AWS D1.4 
ACI 318: 3.5.2 
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Verification and Inspection 

C
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tin
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c Referenced 

Standard 
IBC 
Reference 

4. Verifying use of required design mix  X ACI 318: Ch 4, 
5.2-5.4 

1904.2.2, 
1913.2, 
1913.3 

5. At the time fresh concrete is sampled to fabricate 
specimens for strength tests, perform slump and air 
content tests, and determine the temperature of the 
concrete 

X  ASTM C172 
ASTM C31 
ACI 318: 5.6, 5.8 

1913.10 

7. Inspection for maintenance of specified curing 
temperature and techniques 

 X ACI 318: 5.11-
5.13 

1913.9 

11. Inspect formwork for shape, location and dimensions 
of the concrete member being formed 

 X ACI 318: 6.1.1  

 

B. Submit proposed mix design of each class of concrete to inspection and testing firm for 
review prior to commencement of Work. 

C. Reinforcement Inspection: 
1. Placement Acceptance: Specified and ACI 318 material requirements and 

specified placement tolerances. 
2. Welding: Inspect welds in accordance with AWS D1.1. 
3. Periodic Placement Inspection: Inspect for correct materials, fabrication, sizes, 

locations, spacing, concrete cover, and splicing. 
4. Weldability Inspection: Inspect for reinforcement weldability when formed from 

steel other than ASTM A706/A706M. 
5. Periodic Weld Inspection: Other welded connections. 

D. Concrete Inspections: 
1. Continuous Placement Inspection:  Inspect for proper installation procedures. 
2. Periodic Curing Inspection:  Inspect for specified curing temperature and 

procedures. 

E. Strength Test Samples: 
1. Sampling Procedures:  ASTM C172. 
2. Cylinder Molding and Curing Procedures:  ASTM C31/C31M, cylinder 

specimens, standard cured field cured. 
3. Sample concrete and make one set of three cylinders for every 75 cu yds or less 

of each class of concrete placed each day and for every 5,000 sf of surface area 
for slabs and walls. 

4. When volume of concrete for any class of concrete would provide less than 5 
sets of cylinders, take samples from five randomly selected batches, or from 
every batch when less than 5 batches are used. 

5. Make one additional cylinder during cold weather concreting, and field cure. 

F. Field Testing: 
1. Slump Test Method:  ASTM C143/C143M. 
2. Air Content Test Method:  ASTM C173/C173M or ASTM C231. 
3. Temperature Test Method:  ASTM C1064/C1064M. 
4. Measure slump and temperature for each compressive strength concrete 

sample. 
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5. Measure air content in air entrained concrete for each compressive strength 
concrete sample. 

G. Cylinder Compressive Strength Testing: 
1. Test Method:  ASTM C39/C39M. 
2. Test Acceptance:  In accordance with ACI 318. 
3. Test one cylinder at 7 days. 
4. Test two cylinders at 28 days. 
5. Retain one cylinder for testing when requested by Design Professional. 
6. Dispose remaining cylinders when testing is not required. 

H. Maintain records of concrete placement.  Record date, location, quantity, air temperature 
and test samples taken. 

3.12 DEFECTIVE CONCRETE 

A. Modify or replace concrete not conforming to required lines, details and elevations, as 
directed by Design Professional. 

B. Replace concrete that is defective in strength or finishing requirements. 

END SECTION 033100 
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SECTION 040310 – HISTORIC MASONRY CLEANING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes historic treatment work consisting of cleaning historic terra cotta and stone 
masonry surfaces. 

B. Related Requirements: 

1. Section 013591 "Historic Treatment Procedures" for general historic treatment 
requirements. 

1.2 DEFINITIONS 

A. Low-Pressure Spray: 

1. Pressure:  100 to 400 psi. 
2. Flow Rate:  4 to 6 gpm. 

B. Medium-Pressure Spray: 

1. Pressure:  400 to 800 psi. 
2. Flow Rate:  4 to 6 gpm. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review minutes of Preliminary Historic Treatment Conference that pertain to masonry 
historic treatment and cleaning. 

2. Review methods and procedures related to cleaning historic masonry. 

1.4 ACTION SUBMITTALS 

A. A. Product Data: List of products proposed for use, with Manufacturer's product literature and 
application instructions. 
1. Include Safety Data Sheets (SDS) for information only; safety restrictions are sole 

responsibility of Contractor. 

B. Chemical Test Report on Water: List of chemicals and other additives in water, identifying items 
which may render water unsuitable for use on cleaning Project. 

C. Cleaning System Descriptions: Modify specified requirements based on approved mockups and 
submit complete written descriptions of cleaning systems, including materials and procedures. 

D.  Protection Plan: Written plan describing protection measures proposed for use on Project. 
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E. Containment, Collection, and Disposal Plan: Written plan describing methods for containing, 
collecting, and disposing of runoff during cleaning operations. 

F. Cleaning Subcontractor Qualifications: Evidence that Subcontractor’s existing company has 
minimum five years of continuous experience in use of specified cleaning system; list of at least 
five representative, successfully-completed projects of similar scope and size, including: 

1. Project name. 

2. Owner’s name. 

3. Owner’s Representative name, address, and telephone number. 

4. Description of work. 

5. Cleaning system, including materials and procedures, used. 

6. Project supervisor. 

7. Total cost of cleaning work and total cost of project. 

8. Completion date. 

1.5 QUALITY ASSURANCE 

A. Cleaning Subcontractor Qualifications: Experienced firm that has successfully completed 
cleaning work similar in material, design, and extent to that indicated for the Project. Must have 
successful use of specified cleaning system in local area for minimum of five years. 
1. Employ trained foreperson with a minimum five years of experience as foreperson on 

similar projects, who is fluent in English, to be on Site at all times during the Work. Do not 
change foreperson during the course of the Project except for reasons beyond the control 
of Subcontractor; inform Architect/Engineer in advance of any changes. 

2.  Employ laborers with training and at least three years of experience with the specified 
cleaning system. 

B. Cleaning-System Manufacturer Qualifications: Firm regularly engaged in supplying cleaning 
system that has been used for similar applications with successful results; with technical 
representatives who are available for consultation and Site inspection and assistance at no 
additional cost to Owner. 

C. Trial Samples  
1. Trial samples: Prepare trial samples of cleaning as follows to demonstrate effects and 

qualities of materials and execution. Prepare trial samples on existing walls under same 
weather conditions to be expected during remainder of the Work. 

2. 2. Execute a trial sample using the materials and techniques for each specified cleaning 
system. 

3. Area(s) where trial samples are to be applied shall be selected by the Engineer in 
consultation with the Contractor, and shall be approved by the Owner. 

4. Area of each trial sample shall be 25 square feet in area representing each type of 
surface condition. Document location and materials of trial samples. 

5. Additional trial samples shall be made until an acceptable result is achieved. Minor 
adjustments to methods of application, dilutions and dwell times of products shall be 
made in accordance with limits defined in manufacturer’s recommendations. 
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6. Prior to proceeding with samples, test cleaners and methods for adverse reactions on 
adjacent materials or other materials that may be affected by the cleaning process, if 
those materials are to remain unprotected. Test areas of adjacent materials shall be 
small and in an unobtrusive location. Protect against now deleterious effects of cleaners 
and methods during testing. 

7. Allow a waiting period of not less than 14 days after completion of sample cleaning to 
permit a study of same area for effectiveness of cleaner and for negative reactions. 

D. Mockups: Apply cleaning system at a minimum mockup location selected by Architect to 
demonstrate procedures and effectiveness. 
1. Mockups: Apply selected cleaning system at two additional mockup locations selected by 

Architect to demonstrate procedures and effectiveness. 
2. Mockups to be 10 square feet unless noted otherwise. 
3. Prepare mockups on existing walls, at locations designated by Architect/Engineer and in 

presence of Architect/Engineer, under same weather conditions expected during Work. 
Provide access to mockup locations. 

4. Test adjacent materials and other materials that may be affected by cleaning system, to 
determine if materials need to be protected. Test areas shall be small and in unobtrusive 
locations. 

5. Include protection systems and devices proposed for use to counteract adverse effects of 
cleaning system, in mockup. 

6. Allow period of at least 14 days after mockup preparation for evaluation of effectiveness 
of cleaning system and for negative reactions. 

7.  If Owner’s Representative and Architect/Engineer determine mockup does not comply 
with requirements, modify mockup or construct new mockup until mockup is approved. 
Modifications may include minor adjustments to application methods, dilutions, and dwell 
times of products within limits recommended by manufacturers. 

8. Approved mockups shall be maintained in an undisturbed condition throughout the 
Project as a basis for acceptance of completed work and may become part of completed 
Work if undisturbed at time of Substantial Completion. 

9. Architect/Engineer will record locations and materials and methods used for mockups on 
drawings and in field reports for reference as Work proceeds. 

10. Do not order materials or proceed with Work until mockups have been approved by 
Architect/Engineer and Owner’s Representative. 

1.6  DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver materials to Site in original containers and packaging with seals unbroken, labeled with 
manufacturer’s name, product brand name and type, date of manufacture, lot number, 
directions for storing, and complete manufacturer’s written instructions. 

B. Keep materials dry and do not allow materials to be exposed to moisture during transportation, 
storage, handling, or installation. Reject and remove from Site new materials which have been 
exposed to moisture to their detriment. 

C. Store and handle materials in accordance with manufacturer’s written instructions, safety 
requirements, and all applicable laws and regulations. Remove from Site, and replace at no cost 
to Owner, any materials that are damaged or otherwise negatively affected by not being stored 
or handled in accordance with manufacturer’s written instructions. 

D. Store materials in original, undamaged containers and packaging in clean, dry, location on 
raised platforms and protected from weather, within temperature range required by 
manufacturer. Protect stored materials from direct sunlight and sources of ignition. 
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Manufacturer’s standard packaging and covering alone is not considered adequate weather 
protection. 

E. Locate materials in a secure location approved by Owner’s Representative 

F. Conspicuously mark damaged or opened containers, containers with contaminated materials, 
damaged materials, and materials that cannot be used within stated shelf life and remove from 
Site as soon as possible. Replace discarded materials in a timely manner at no cost to Owner. 

G. Limit stored materials on structures so as to preclude damage to materials and structures. 

H. Maintain copies of all applicable Safety Data Sheets (SDS) with materials in storage area, such 
that they are available for ready reference on Site. 

 

1.7 PROJECT CONDITIONS 

A. Verify existing dimensions and details prior to start of Work. Promptly notify Architect/Engineer 
of conditions found to be different than those indicated in the Contract Documents. 
Architect/Engineer will review situation and inform Contractor and Installer how to proceed. 

B. Environmental Limitations: 
1. Perform cleaning Work when air temperature is 40 degrees Fahrenheit or above and is 

predicted to remain so for at least seven days after completion of cleaning. 
2. Do not perform chemical cleaning when air temperature is greater than 90 degrees 

Fahrenheit. 
3. Do not perform cleaning Work when winds are sufficiently strong to spread cleaning 

materials to unprotected areas. 
4. Maintain adequate ventilation during preparation and application of cleaning materials. 

1.8 CHANGES IN WORK 

A.  During rehabilitation work, existing conditions may be encountered which are not known or are 
at variance with the Contract Documents. Such conditions may interfere with the Work and may 
consist of damage or deterioration of the substrate or surrounding materials that could 
jeopardize the performance of the Work. 
1.  Notify Architect/Engineer of conditions that may interfere with or preclude proper 

execution of the Work or jeopardize the performance of the Work, prior to proceeding 
with the Work. 

PART 2 - PRODUCTS 

2.1 CLEANING MATERIALS  

A. Water for Prewetting, Cleaning, and Rinsing: 
1. Clean, potable water, with iron content of less than two parts per million by weight. 
2. Provide chemical test results to confirm local water is suitable for use on cleaning Work. 
3. Notify Architect and Owner’s Representative of local water conditions that may make it 

unsuitable for cleaning, including presence of additives, water softeners, or other agents. 

B. Mild Detergents, Surfactants, and Chelating Agents:  
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1. Tri-Sodium-Phosphate-Type Detergent; Mix 2/3 cup detergent with 3 gallons hot water. 
2. 2. Enviro Klean 2010 All Surface Cleaner by Prosoco, Inc.; Mix ten percent cleaner with 

water by volume. 
3. Safe n’ Easy Architectural Cleaner and Restorer by Dumond Chemicals, Inc. 
4. Safe n’ Easy Limestone Cleaner, by Dumond Chemicals, Inc. 

C. Solvent-Type Paste Paint Remover: Manufacturer's standard water-rinsable, solvent-type paste 
or gel formulation for removing paint from masonry. 

1. Basis of Design: Fast Acting Stripper by PROSOCO, Inc. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. A. Examine substrates and conditions with Cleaning Subcontractor and representatives of 
cleaning materials manufacturers and cleaning equipment suppliers, as applicable, for 
compliance with requirements and other conditions affecting performance of cleaning Work. 
1. Ensure that Work done by other trades is complete and ready for cleaning Work. 
2. Verify that areas and conditions under which cleaning Work is to be performed permit 

proper and timely completion of Work. 
3. Notify Architect in writing of conditions which may adversely affect cleaning Work and 

recommend corrections. 
4. Do not proceed with cleaning Work until adverse conditions have been reviewed by 

Architect and, if necessary, corrections have been made. 
5. Commencing cleaning Work constitutes acceptance of Work surfaces and conditions. 

3.2 PROTECTION 

A. Remove gutters and downspouts and associated hardware adjacent to immediate work area 
and store during masonry cleaning. Reinstall when masonry cleaning is complete. 

1. Provide temporary rain drainage during work to direct water away from building. 

B. Cleaning materials may include caustic or acidic chemicals, and may be subject to dispersion 
by wind and other weather features. 

C. Protect the following elements: 
1. Surfaces being cleaned from cleaning materials not designated for use on those 

surfaces. 
2. Decorative features, such as bronze plaques, entrances, planters, signs, awnings, 

canopies, and standards. 
3. Paving and sidewalks from staining or damage from cleaning operations. 
4. Windows, doors, joints, and other openings from infiltration of water or cleaning materials. 
5. Roofing system components. 

D. Comply with cleaning-material manufacturer’s written instructions for protecting building and 
other surfaces against damage from exposure to its products.  

E. Cover adjacent surfaces with materials that are proven to resist cleaners being used unless 
cleaners will not damage adjacent surfaces. 

http://www.specagent.com/Lookup?uid=123457100576
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F. Take precautions to ensure safety of people (including building users, passers-by, and workers) 
and protection of property (including adjacent building elements, landscaping, and motor 
vehicles). 

G. Erect temporary protective canopies and walls, as necessary, at walkways and at points of 
pedestrian and vehicular access that must remain in service during Work. 

H. Take precautions to protect against air-borne materials and run-off. 

I. Protect paving, sidewalk, and adjacent building areas from mechanical damage due to 
scaffolding and other equipment. 

J. Prevent dust, debris, coating overspray/spatter, and other construction materials from coming 
into contact with pedestrians, motor vehicles, landscaping, buildings, and other surfaces that 
could be harmed by such contact. 

K. Limit access to Work areas. 

L. Assume responsibility for injury to persons or damage to property due to Work, and remedy at 
no cost to Owner. 

M. Protect from damage, all elements of completed work and original construction to remain. 

3.3 EQUIPMENT 

A. Spray Equipment: With pressure gages at compressor and spray nozzle, and volume meter at 
spray nozzle; ability to adjust pressure and volume at nozzle. 
1. For chemical cleaner, use low-pressure tank or pump recommended by chemical cleaner 

manufacturer, equipped with cone-shaped spray nozzle. 

3.4 CLEANING MASONRY, GENERAL 

A. Have cleaning work performed only by qualified historic treatment specialist. 

B. Perform cleaning Work in compliance with applicable codes and regulations that govern Work, 
including city, state, water department, OSHA, and Federal regulations, and with requirements 
of material manufacturers. 

C. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and 
from one end of each elevation to the other. Ensure that dirty residues and rinse water do not 
wash over dry, cleaned surfaces. 

D. Use only those cleaning methods indicated for each masonry material and location. 

1. Brushes: Do not use wire brushes or brushes that are not resistant to chemical cleaner 
being used. 

2. Spray Equipment: Use spray equipment that provides controlled application at volume 
and pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that 
cleaning methods do not damage masonry. 

a. Equip units with pressure gauges. 
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b. For chemical-cleaner spray application, use low-pressure tank or chemical pump 
suitable for chemical cleaner indicated, equipped with nozzle having a cone-
shaped spray. 

c. For water-spray application, use fan-shaped spray that disperses water at an angle 
of 25 to 50 degrees. 

E. Perform each cleaning method in a manner that results in uniform coverage of all surfaces, 
including corners, moldings, and interstices, and that produces an even effect without streaking 
or damaging masonry surfaces. 

1. Keep wall wet below area being cleaned to prevent streaking from runoff. 

F. Prewetting and Rinsing Procedures: 
1. For prewetting and rinsing: 

a.  Prewet and rinse surfaces with warm water at minimum flow rate of 4 gallons per 
minute. Use hot water, if approved, to improve effectiveness of cleaning and 
rinsing. Do not use higher pressures or lower flow rates unless approved by mock-
ups. 
1) Prewet water pressure is usually very low, below 100 psi, and rinse water 

pressure is usually low, 100 to 400 psi. 
2) Prewet surfaces at maximum pressure of 200 psi pounds per square inch.2) 

Rinse surfaces at maximum pressure of 100 psi pounds per square inch. 
b. Use stainless steel nozzle with 45-degree fan spray, held at least 12 inches from 

surface. 
c. Apply water in a horizontal sweeping motion, overlapping previous strokes 

vertically to produce uniform coverage. 
2. On hot days, in direct sunlight, or as necessary, prewet multiple times so cleaning 

solution is applied to wet surface. 
3. Rinse off cleaning solution and soil residue, moving upward from bottom to top of surface 

at each access location. 
a. Continue rinsing until pH of surface has returned to neutral, 6.5 to 7.5. 
b. Periodically test pH of rinse water running off surface with pH paper. 
c. Repeat application of neutralizing afterwash if specified and rinsing as necessary 

until neutral pH is measured. 
d. Measure pH of surface 48 hours after cleaning has been completed, when wall is 

dry. If pH is not neutral, rinse surface until neutral pH is achieved. 

G. Chemical Cleaner Application Methods: Apply chemical cleaner to surfaces in conformance with 
chemical cleaner manufacturer’s written instructions and approved mockups. 
1. Use brush or spray application methods, at Contractor’s option. Use brushes that are 

resistant to chemical cleaners being used. 
2. Do not spray apply at pressures exceeding 50 pounds per square inch, or less as 

determined by mockups. 
3. Adjust pressure and volume of spray to ensure that cleaning methods do not damage 

wall material. 
4. Do not allow chemical cleaners to remain on surface for periods longer than those 

recommended by chemical-cleaner manufacturer or specified. 
5. Control wind drift of chemical cleaners. 

H. Collect and legally dispose of cleaning materials and debris. 
1. Neutralize alkaline and acid wastes for disposal off Owner’s property. 
2. Dispose of runoff from cleaning operations by legal means, in manner that prevents soil 

erosion, undermining of pavement and foundations, damage to landscaping, and water 
penetration into building interior. 
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3.5 PRELIMINARY CLEANING 

A. Removing Plant Growth: Completely remove visible plant, moss, and shrub growth from 
masonry surfaces. Carefully remove plants, creepers, and vegetation by cutting at roots and 
allowing remaining growth to dry as long as possible before removal. Remove loose soil and 
plant debris from open masonry joints to whatever depth they occur. 

B. Preliminary Cleaning: Before beginning general cleaning, remove extraneous substances that 
are resistant to planned cleaning methods. Extraneous substances include paint, caulking, 
asphalt, and tar. 

1. Carefully remove heavy accumulations of rigid materials from masonry surface with sharp 
chisel. Do not scratch or chip masonry surface. 

2. Remove paint and caulking with Basis of Design or approved alternate. 

a. Comply with requirements in "Paint Removal" Article. 
b. Repeat application up to two times if needed. 

3. Remove asphalt and tar with solvent-type paste paint remover. 

a. Comply with requirements in "Paint Removal" Article. 
b. Apply paint remover only to asphalt and tar by brush without prewetting. 
c. Allow paint remover to remain on surface for 10 to 30 minutes. 
d. Repeat application if needed. 

3.6 PAINT REMOVAL ON TERRA COTTA 

A. Paint-Remover Application, General: Apply paint removers according to paint-remover 
manufacturer's written instructions. Do not allow paint removers to remain on surface for 
periods longer than those indicated or recommended in writing by manufacturer. 

B. Paint Removal with Covered, Solvent-Type Paste Paint Remover: 

1. Remove loose and peeling paint using low-pressure water spray, scrapers, stiff brushes, 
or a combination of these. Let surface dry thoroughly. 

2. Apply paint remover to dry, painted surface with trowel, spatula, or as recommended in 
writing by manufacturer. 

3. Apply cover according to manufacturer's written instructions. 
4. Allow paint remover to remain on surface for period recommended in writing by 

manufacturer. 
5. Scrape off paint and remover. 
6. Re-apply paint remover for second application to remove all reside of paint as specified in 

steps 1 through 3. 
7. Rinse with cold water applied by low-pressure spray to remove chemicals and paint 

residue. 

3.7 CLEANING GLAZED TERRA COTTA 

A. Detergent Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Scrub surface with detergent solution using medium-soft brushes until soil is thoroughly 

dislodged and can be removed by rinsing. Use small brushes to remove soil from mortar 
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joints and crevices. Dip brush in solution often to ensure that adequate fresh detergent is 
used and that surface remains wet. 

3. Rinse with cold water applied by low-pressure spray to remove detergent solution and 
soil. 

4. Repeat cleaning procedure, where needed to produce cleaning effect established by 
mockup. 

B. Nonacidic Liquid Chemical Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply cleaner to terra cotta in two applications. 
3. Let cleaner remain on surface for period established by mockup Insert requirement. 
4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
5. Repeat cleaning procedure, where needed to produce cleaning effect established by 

mockup. Do not repeat more than once. If additional cleaning is required, use steam 
cleaning. 

3.8 CLEANING UNPOLISHED STONEWORK 

A. Detergent Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Scrub surface with detergent solution using medium-soft brushes until soil is thoroughly 

dislodged and can be removed by rinsing. Use small brushes to remove soil from mortar 
joints and crevices. Dip brush in solution often to ensure that adequate fresh detergent is 
used and that surface remains wet. 

3. Rinse with cold water applied by low-pressure spray to remove detergent solution and 
soil. 

4. Repeat cleaning procedure, where needed to produce cleaning effect established by 
mockup. 

B. Mold, Mildew, and Algae Removal: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply mold, mildew, and algae remover by brush or low-pressure spray. 
3. Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly 

dislodged and can be removed by rinsing. Use small brushes for mortar joints and 
crevices. Dip brush in mold, mildew, and algae remover often to ensure that adequate 
fresh cleaner is used and that surface remains wet. 

4. Rinse with cold water applied by low-pressure spray to remove mold, mildew, and algae 
remover and soil. 

5. Repeat cleaning procedure, where needed to produce cleaning effect established by 
mockup. 

C. Nonacidic Gel Chemical Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply gel cleaner in 1/8-inch thickness by brush, working into joints and crevices. Apply 

quickly and do not brush out excessively, so area is uniformly covered with fresh cleaner 
and dwell time is uniform throughout area being cleaned. 

3. Let cleaner remain on surface for period established by mockup. 
4. Remove bulk of gel cleaner. 
5. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
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6. Repeat cleaning procedure, where needed to produce cleaning effect established by 
mockup. Do not repeat more than once. If additional cleaning is required, use steam 
cleaning. 

D. Nonacidic Liquid Chemical Cleaning: 

1. Wet surface with cold water applied by low-pressure spray. 
2. Apply cleaner to surface by brush or low-pressure spray. 
3. Let cleaner remain on surface for period established by mockup. 
4. Rinse with cold water applied by low-pressure spray to remove chemicals and soil. 
5. Repeat cleaning procedure, where needed to produce cleaning effect established by 

mockup. Do not repeat more than once. If additional cleaning is required, use steam 
cleaning. 

3.9 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage paint-remover manufacturer's and chemical-cleaner 
manufacturer's factory-authorized service representatives for consultation and Project-site 
inspection and provide on-site assistance when requested by Architect. Have paint-remover 
manufacturer's and chemical-cleaner manufacturer's factory-authorized service representatives 
visit Project site not less than twice to observe progress and quality of the Work. 

END OF SECTION 040310 
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SECTION 040326 – HISTORIC TERRA COTTA UNIT REPAIR AND REPLACEMENT  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes historic treatment work consisting of repairing historic terra cotta masonry. 

B. Related Requirements: 

1. Section 013591 "Historic Treatment Procedures" for general historic treatment 
requirements. 

2. Section 024296 "Historic Removal and Dismantling" for historic removal and dismantling 
work. 

1.2 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in Section 012200 "Unit Prices." 

1.3 DEFINITIONS 

A. Low-Pressure Spray: 

1. Pressure:  100 to 400 psi. 
2. Flow Rate:  4 to 6 gpm. 

B. Rebuilding (Setting) Mortar: Mortar used to set and anchor masonry in a structure, distinct from 
pointing mortar installed after masonry is set in place. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review minutes of Preliminary Historic Treatment Conference that pertain to masonry 
historic treatment and repair. 

2. Review methods and procedures related to repairing historic terra cotta masonry. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and locations of masonry repair work on the structure. 
2. Show full-size patterns with complete dimensions for new terra cotta units and their 

jointing, showing relationship of existing units to new units. 
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3. Indicate setting number of each new terra cotta unit and its location on the structure in 
annotated plans and elevations. 

4. Show provisions for expansion joints or other sealant joints. 
5. Show replacement and repair anchors. Include details of anchors within individual terra 

cotta units. 

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

1.6 INFORMATIONAL SUBMITTALS 

A. Preconstruction Test Reports: For replacement terra cotta units. 

1.7 QUALITY ASSURANCE 

A. Historic Treatment Specialist Qualifications: A qualified historic terra cotta repair specialist. 
Experience installing standard unit masonry is insufficient experience for masonry historic 
treatment work. 

1. Historic Treatment Worker Qualifications:  When terra cotta units are being patched, 
assign at least one worker per crew who is trained and certified by manufacturer of 
patching compound to apply its products. 

B. Terra Cotta Manufacturer Qualifications: A firm regularly engaged in manufacturing custom 
architectural terra cotta units for building restoration purposes, of same type and of similar size, 
complexity, and tolerances as those required for the Work. 

C. Mockups: Prepare mockups of historic treatment to demonstrate aesthetic effects and to set 
quality standards for materials and execution and for fabrication and installation. 

1. Terra Cotta Repair: Prepare sample areas for each type of terra cotta material and 
assembly indicated to have repair work performed. If not otherwise indicated, size each 
mockup not smaller than two adjacent whole units or approximately 48 inches in least 
dimension. Construct sample areas in locations in existing walls where directed by 
Architect unless otherwise indicated. Demonstrate quality of materials, workmanship, and 
blending with existing work. Include the following as a minimum: 

a. Replacement: Two terra cotta units replaced. 
b. Patching: Three small repair locations at least 4 inches square as directed for each 

type of terra cotta indicated to be patched, so as to leave no evidence of repair. 

1.8 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction 
testing on terra cotta masonry as follows: 

1. Replacement Terra Cotta: Test each proposed type of replacement masonry unit, 
according to sampling and testing methods in ASTM C67 for compressive strength, 24-
hour cold-water absorption, five-hour boil absorption, saturation coefficient, and initial rate 
of absorption (suction). 
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PART 2 - PRODUCTS 

2.1 GENERAL 

A. Source Limitations: Obtain each type of material from one source with resources to provide 
materials of consistent quality in appearance and physical properties. 

B. For units that will be exposed in completed Work, use units with uniform texture and color, 
within accepted ranges for these characteristics. 

C. Defective Units: Do not use units that contain chips, cracks, or other defects including 
dimensions that vary from specified dimensions by more than the stated tolerances. 

2.2 MASONRY MATERIALS 

A. Glazed Terra Cotta: New terra cotta units that match existing terra cotta units in physical 
properties, color, gloss, surface texture, thickness, profile, dimensions, and composition of 
surface glaze. 

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

a. Boston Valley Terra Cotta. 
b. Gladding, McBean; PABCO Clay Products, LLC; PABCO Building Products, LLC. 

B. Field Documentation and Sampling: 
1. Document and measure existing, in-place terra cotta units that will be replaced.  

a. Identify and label units to be replaced.  
b. Gather information and record data as necessary to accurately fabricate 

replacement units, including size and other variations of similar units. 
2. Representative samples: 

a. Remove existing damaged units, and salvage, for samples of existing finish and 
condition and for use in preparation of molds for fabrication. 

b. Clean samples to allow for color match. 
c. Pack, crate, and deliver samples to manufacturer’s plant. 
d. Temporary protect openings to prevent moisture penetration into wall. 

C. Design: Units shall be structurally sound with adequate provision for anchorage and setting. 
1. Ornamental and specialty shapes: 

a. Exposed faces: 1-1/2 inches minimum thick. 
b. Webs: 1-1/4 inches minimum thick; thickness and spacing as required for structural 

support. 
c. Beds: 4 inches minimum deep, match existing when deeper. 

2. Provide hand holes. Coordinate hole sizes and locations with manufacturer and 
connection designer. 

D. Terra Cotta: Match color, texture, shape, size, and profile of existing cleaned units. 
1. Compressive Strength:  minimum average compressive strength of 4,000 pounds per 

square inch. 
2. Absorption: ASTM C67, 24-hour cold-water test; nine percent maximum. 
3. Saturation Coefficient: ASTM C67; 0.68 maximum average with no more than one unit in 

five greater than or equal to 0.70. 

http://www.specagent.com/Lookup?ulid=1255
http://www.specagent.com/Lookup?uid=123457103228
http://www.specagent.com/Lookup?uid=123457103229


PROJECT NO. 16-19-4932-99 
WATER TOWER RECREATION CENTER EXTERIOR REHABILITATION 

HISTORIC TERRA COTTA UNIT REPAIR AND REPLACEMENT 
040326 - 4 

 

4. Initial Rate of Absorption: ASTM C67; not less than 5 grams/minute/30 square inches or 
greater than 20 grams/minute/30 square inches. Individual units shall not vary by more 
than 15 percent. 

5. Efflorescence: ASTM C67; rated “not effloresced.” 
6. Crazing: ASTM C126; acceptable if microscopic crazing does not penetrate to bisque, 

when inspected at minimum magnification of 10X. If microscopic crazing penetrates to 
bisque, terra cotta is rejected unless: 
a. Crazed material passes glaze permeability test. 
b. Crazed material visually matches previously approved samples. 
c. Appearance is not considered visually objectionable. 

7. Imperviousness: ASTM C126. 
8. Resistance to Fading: ASTM C126, Chemical Resistance Test. 

E. Fabrication: 
1. Do not proceed with fabrication prior to approval of Shop Drawings and samples. 
2. Duplicate existing units based on representative samples from building. 

a. Dimension units to achieve uniform joints, with existing minimum joint width of 1/4 
inch. 

b. Allow for clay shrinkage during drying and firing and expected thermal and moisture 
expansion in service. 

c. Provide drips on projecting or overhanging units. 
d. Provide weep holes in bottoms of hung units and as appropriate overhanging 

portions of projecting units. 
3. Construct molds and/or fabricate extrusion dies for new units. 
4. Place clay into molds and/or extrude through die by best method for shapes, sizes, and 

complexity of terra cotta. 
5. Verify that dimensions comply with approved Shop Drawings. Field cutting of units must 

be approved in advance by Engineer and demonstrated to Engineer prior to proceeding. 
Cutting process should not damage the glaze or reduce end walls or web thicknesses to 
less than 1 inch. 

6. Tolerances: 
a. Face dimensions: Exposed face shall not vary more than 1/16 inch plus or minus 

from dimensions shown on approved Shop Drawings. 
b. Warpage: Exposed face of unit shall not vary from true plane more than stable, in-

place, existing unit. 
7. Paint or stamp unique identification marks and year of manufacture in appropriate 

location on back of units. 

F. Finishes: ASTM C126. 
1. Color, texture, and reflectivity of glazed and unglazed units to match approved samples. 
2. Finished faces shall be free from inclusions, blisters, pinholes, crawling, shivering, 

staining, chipping, excessive crazing, or other imperfections which detract from 
appearance when viewed from distance of 10 feet. 

G. Manufacturers Inspection Prior to Shipment 
1. Inspect units prior to shipping. In addition to the fabrication issues listed above, units with 

the following defects should be rejected and a new unit should be fabricated by the 
manufacturer at no cost to the Owner. A clay slurry applied to internal defects is not an 
acceptable repair. 
a. Web cracks. 

2.3 TERRA COTTA REPAIR MATERIALS 

A. Proprietary Pre-Bagged Patching Mortar: 
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1. Terra Cotta Patching Compound: Factory-mixed cementitious product that is custom 
manufactured for patching terra cotta masonry. Follow manufacturer’s recommendations 
for preparation, including bonding agents and installation. Color to match existing.  
a. Cathedral Stone, Jahn M100, Terra Cotta Repair Mortar. 
b. Edison Coatings Inc., System 45, Restoration Mortar. 
c. Conproco Corporation, Matrix Stone Repair Mortar System.  

2. Use formulation that is vapor and water permeable (equal to or more than the terra cotta 
unit), exhibits low shrinkage, has lower modulus of elasticity than the terra cotta units 
being repaired, and develops high bond strength to all types of masonry.  

3. Use formulation having working qualities and retardation control to permit forming and 
sculpturing where necessary.  

4. Formulate patching compound used for patching terra cotta in colors and textures to 
match each unit being patched.  

B. Coating for Patches and Glaze Spalls: Factory-formulated; internally plasticized, smooth 
finished. 
1. Use one of the following or approved equal: 

a. Aquathane UA210 Type E by Edison Coatings, Inc. Clear primer #240 should be 
used on existing glaze edges to be coated. Thin Fill 45 may be required to fill 
shallow bisque spalls and match the existing surface texture/finish. Primers and 
finish coating to be recommended by manufacturer.  

b. The Terra Cotta Glaze Repair System, as distributed by Cathedral Stone® Products, 
Inc. Primers and finish coating to be recommended by manufacturer.  

c. Terra Color and Terracotta Finish paint systems by Conproco. Matrix (MIMIC). 
Primers and finish coating to be recommended by manufacturer for job specific use.  

C. Accessory Repair Materials:  
1. Anchors and Washers: Type 304 stainless steel, thickness and diameter shown on 

drawings. 
2. Helical Anchors: 

a. Minimum allowable anchor pullout capacity: 500 pounds per anchor. 
b. Use one of the following or approved alternate: 

1) DryFix ties by Helifix Inc. 
2) Spira-Lok ties by Hohmann & Barnard, Inc. 

3. Adhesive:  
a. HIT-HY 270 hybrid adhesive by Hilti, Inc. 
b. AC100+ Gold vinylester injection adhesive by DeWalt. 

2.4 TERRA COTTA ANCHORAGE 

A. Strap Anchors: Type 304 stainless steel; type and size indicated on Drawings or as indicated 
below. Anchors to secure terra cotta units to backup construction.  
1. Anchorage locations will vary based on the configuration of existing terra cotta unit. Final 

configuration will be determined in the field and approved by the Engineer. 
a. Strap to be at minimum 1/8-inch-thick and 1-inch-wide or as shown on Drawings. 
b. Length of strap to vary as necessary.  

2. Anchorage for straps as shown on Drawings will be determined in the field and 
completed using stainless steel anchors.  
a. Epoxy Screen Anchor: Type 304 stainless steel, diameter and length as shown on 

Drawings. 
1) HIT-HY 270 manufactured by Hilti Corporation or approved equal. 

b. Self-tapping Anchors: Type 304 stainless steel, diameter and length as shown on 
Drawings. 
1) S-MD HWH manufactured by Hilti Corporation or approved equal. 
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B. Hanger Assembly: 
1. Threaded Rods: Type 304 stainless steel; diameter as indicated on the Drawings. 
2. J-hooks: Type 304 stainless steel; diameter as indicated on the Drawings. 
3. Nuts: Type 304 stainless steel; diameter as indicated on the Drawings. 
4. Washers: Type 304 stainless steel; diameter as indicated on the Drawings. 

2.5 REPAIR ANCHORS 

A. Threaded Rods: Type 304 stainless steel; diameter as indicated on the Drawings. 

B. Epoxy Adhesive: Specifically intended for application; use one of the following or approved 
equal: 
1. HIT-HY 270 hybrid adhesive by Hilti, Inc 
2. AC100+ Gold vinylester injection adhesive by DeWalt 

C. Helical Wall Ties: Type 304 stainless steel; 8 mm diameter. Use one of the following or 
approved equal: 
1. Spira-Lok by Hohmann & Barnard, Inc 
2. DryFix by Helifix, Inc 

2.6 SEALANT 

A. Refer to Drawings for joints and expansion joints to receive sealant. 

B. Joint Sealant:  
1. Single-component, Non-sag, Silicone Sealants: 

a. 756 SMS Building Sealant manufactured by Dow Corning Corporation. 
b. SCS9000 SilPruf NB manufactured by Momentive Performance Materials Inc. 
c. Spectrem 3 manufactured by Tremco Commercial Sealants & Waterproofing. 

2.7 MORTAR MIXES 
1. Mortar: Type N; Section 04 05 01 

PART 3 - EXECUTION 

3.1 PROTECTION 

A. Prevent mortar from staining face of surrounding masonry and other surfaces. 

B. Remove gutters and downspouts and associated hardware adjacent to immediate work area, 
and store during masonry repair work. Reinstall when repairs are complete. 

1. Provide temporary rain drainage during work to direct water away from building. 

3.2 MASONRY REPAIR, GENERAL 

A. Have repair work performed only by qualified historic treatment specialist. 
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3.3 TERRA COTTA REMOVAL AND REPLACEMENT 

A. At locations indicated, remove terra cotta units that are damaged, spalled, or deteriorated. 
Carefully remove entire units from joint to joint, without damaging surrounding masonry, in a 
manner that permits replacement with full-size units. 

B. Support and protect remaining masonry that was supported by removed units. 

C. Maintain flashing, reinforcement, lintels, steel outriggers, and adjoining construction in an 
undamaged condition. 

D. Notify Architect of unforeseen detrimental conditions, including voids, cracks, bulges, loose 
masonry units in existing backup, rotted wood, rusted metal, and other deteriorated items. 

E. Clean masonry surrounding removal areas by removing mortar, dust, and loose particles in 
preparation for terra cotta replacement. 

F. Install replacement units into bonding and coursing pattern of existing units. 

1. Do not cut or grind glazed terra cotta. 
2. If minor cutting of replacement brownstone terra cotta is required, use a motor-driven 

grinder or saw designed to cut masonry with clean, sharp, unchipped edges. Do not cut 
or grind more than 1/8 inches along any edge. 

3. Maintain joint width for replacement units to match existing joints. 
4. Use setting buttons or shims to set units accurately spaced with uniform joints. 

G. Set replacement units in a full bed of rebuilding (setting) mortar. Replace existing, formed metal 
anchors with new terra cotta anchors of size and type indicated. 

1. Embed anchors in mortar, and fill voids behind units with mortar. 
2. Tool exposed mortar joints in repaired areas to match joints of surrounding existing terra 

cotta. 
3. Rake out mortar used for setting terra cotta before mortar sets as indicated. Point at 

same time as repointing of surrounding area. 
4. When mortar is hard enough to support units, remove shims and other devices interfering 

with pointing of joints. 

H. Curing: Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 
hours, including weekends and holidays. 

1. Hairline cracking within the mortar or mortar separation at edge of a joint is unacceptable. 
Completely remove such mortar and repoint. 

3.4 TERRA COTTA PATCHING 

A. Patch the following terra cotta units unless another type of repair or replacement is indicated: 

1. Units indicated to be patched. 
2. Units with holes. 
3. Units with chipped edges or corners. Patch chipped edges or corners measuring more 

than 3/4 inch in least dimension. 
4. Units with small areas of deep deterioration. Patch deep deteriorations measuring more 

than 3/4 inch in least dimension and more than 1/4 inch deep. 
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B. Patching Terra Cotta: 

1. Remove deteriorated material as determined by sounding gently with a small hammer. 
Carefully remove additional material so patch does not have feathered edges but has 
square or slightly undercut edges on area to be patched and is at least 1/4 inches thick, 
but not less than recommended in writing by patching compound manufacturer. 

2. Mask adjacent mortar joint or rake out for repointing if patch extends to edge of unit. 
3. Mix patching compound in individual batches to match each unit being patched. Combine 

one or more colors of patching compound, as needed, to produce exact match. 
4. Rinse surface to be patched and leave damp, but without standing water. 
5. Brush-coat surfaces with slurry coat of patching compound according to manufacturer's 

written instructions. 
6. Place patching compound in layers as recommended in writing by patching compound 

manufacturer, but not less than 1/4 inch or more than 2 inches thick. Roughen surface of 
each layer to provide a key for next layer. 

7. Do not apply patching compound over mortar joints. If patching compound bridges mortar 
joints, cut out joints after patching compound hardens. 

8. Trowel, scrape, or carve surface of patch to match texture, details, and surrounding 
surface plane or contour of the unit. Shape and finish surface before or after curing, as 
determined by testing, to best match existing terra cotta. 

9. Keep each layer damp for 72 hours or until patching compound has set. 
10. After final layer of patching compound has cured, apply terra cotta glaze replacement 

according to manufacturer's written instructions. Apply two or more coats, as needed, to 
match glaze of adjacent terra cotta units. 

3.5 TERRA COTTA GLAZE REPAIR 

A. Repair the glaze on the following terra cotta units that are otherwise sound unless another type 
of repair or replacement is indicated: 

1. Units indicated to have glaze repaired. 
2. Units with abraded or chipped glaze. 
3. Units with spots or areas of shallow deterioration greater than glaze thickness and less 

up to 1/16 inches deep. 

B. Application: After other repairs have cured, apply terra cotta glaze replacement according to 
manufacturer's written instructions. Apply two or more coats, as needed, to match glaze of 
adjacent terra cotta units. Do not apply glaze to joint surfaces between units or within joints that 
will be mortared or sealed. 

3.6 FINAL CLEANING 

A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar 
and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, applied by 
low-pressure spray. 

1. Do not use metal scrapers or brushes. 
2. Do not use acidic or alkaline cleaners. 

END OF SECTION 040326 
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SECTION 040501 – MASONRY MORTAR 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: Supply and preparation of mortar for brick masonry, terra cotta, and 
limestone. 

B. Related Sections: 
1. Section 040326 – Historic Terra Cotta Unit Repair and Replacement 

1.2 DEFINITIONS 

A. Existing mortar: Mortar present in existing construction. 

B. Cement-lime mortar: A mortar containing only portland cement, lime, and sand with strictly no 
additives, except for pigments to produce a desired color.  

C. Preblended cement-lime mortar: A factory-blended product containing only portland cement 
and lime with strictly no additives, except for pigments to produce a desired color. Sand may 
be included in the factory preblended product, depending on the regional customs and 
availability.  

D. Repointing: Process of raking out mortar joint to specified depth and replacing mortar.  

1.3 SUBMITTALS 

A. Product Data: Supplier’s literature indicating compliance with specified requirements. Include 
Safety Data Sheets (SDS) for information only: 
1. Pigments: Product name and type, and name of manufacturer. 
2. Preblended Mortar: Types and volumetric proportions of ingredients. 

B. Certificates: Indicating compliance with specified requirements. 
1. Portland Cement: Product name and type, and name of manufacturer. 
2. Hydrated Lime: Product name and type, and name of manufacturer. 

C. Test Reports: For aggregates, indicating type, gradation, impurities, and source. 

D. Masonry Qualification Data:  
1. Evidence that existing company has a minimum of ten years of continuous experience in 

masonry work with cement-lime mortar. 
a. List at least five representative projects of similar scope and size, including: 

1) Project name 
2) Owner’s name 
3) Owner Representative’s name and current contact information 
4) Description of the masonry work performed  
5) Project supervisor’s name 
6) Total cost of masonry work 
7) Completion date 

b. Supervisory personnel/foreman must have not less than five years’ experience in 
supervising this type of work and must commit to be present at all times. Do not 
change supervisory personnel during the course of the Project except for reasons 
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beyond the control of Subcontractor; inform Engineer in advance of any changes. 
Supervisory personnel must be fluent in English. Provide the following: 
1) Name(s) of supervisory personnel 
2) Their resumes of experience 

c. Employ masons with a minimum of two years’ experience in similar work. Fully 
supervise apprentices with experienced masons. 

E. Test Agency Qualification Data: Provide agency name and documentation of accreditation. 

1.4 QUALITY ASSURANCE  

A. Mockup Requirements for Repointing 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Site in original containers and packaging with seals unbroken, labeled with 
manufacturer’s name, product brand name and type, date of manufacture, lot number, 
directions for storing, and complete manufacturer’s written instructions.  

B. Store and handle materials in accordance with manufacturer’s written instructions, safety 
requirements, and all applicable laws and regulations. Store materials in original, undamaged 
containers in clean, dry, location on raised platforms and protected from weather, within 
temperature range required by manufacturer. Protect stored materials from direct sunlight and 
sources of ignition. Manufacturer’s standard packaging alone is not considered adequate 
weather protection. 

C. Keep materials dry and do not allow materials to be exposed to moisture during transportation, 
storage, or handling. Discard any cementitious materials that have been exposed to moisture 
to their detriment.  

D. Locate materials in a secure location approved by Owner’s Representative.  

E. Limit stored materials on structures so as to preclude damage to materials and structures. 

F. Conspicuously mark damaged containers, containers with contaminated materials, damaged 
materials, and materials that cannot be used within stated shelf life and remove from Site as 
soon as possible. Replace discarded materials in a timely manner at no cost to Owner. 

G. Maintain copies of all applicable SDS, to be available for ready reference on Site. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Cement-Lime Mortar formulated to match existing mortar and to produce color indicated. 
1. Portland Cement: ASTM C150, Type I or II. Provide ordinary (gray) or white cement as 

required to produce mortar color indicated. 
2. Hydrated Lime: ASTM C207, Type S. 
3. Aggregate: ASTM C144, washed aggregate consisting of natural sand or crushed stone. 

Aggregate must not contain more than fifty parts per million of chloride ions and must be 
free of organic contaminates.  
a. Small-Aggregate Mortar: For use in joints less than 1/4 inch wide: use aggregate 

graded with 100 percent passing a number 16 sieve.  
b. Colored-Mortar Aggregate: Natural sand or crushed stone of color necessary to 

produce required mortar color. 
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4. Pigment: Natural and synthetic iron oxides and chromium oxides, compounded for use in 
mortar mixes. Use only pigments with a record of satisfactory performance in masonry 
mortar. Pigment is not to exceed ten percent of portland cement by weight; pigment 
containing carbon black is not exceed two percent of portland cement by weight. 
a. Use one of the following or approved equal: 

1) Bayferrox iron oxide pigments by Lanxess Corporation 
2) True Tone Sweet 16 Mortar Colors by Davis Colors, Inc 
3) SGS Mortar Colors by Solomon Colors, Inc 

5. Water: Clean and potable; free from deleterious amounts of acids, alkalis, or organic 
materials. 

B. Admixtures: Do not use admixtures without Engineer’s prior written approval, including: 
1. Calcium chloride or admixtures containing calcium chloride 
2. Air-entraining admixtures or material containing air-entraining admixtures 
3. Antifreeze compounds 
4. Pozzolans, including naturally derived and artificially derived, such as fly ash 

C. Do not substitute masonry cement or mortar cement for the above materials.  

2.2 MORTAR MIXES 

A. Cement-Lime Mortar: ASTM C270; by minimum property values as follows: 
1. Mortar Type:  

a. Type N: 750 psi compressive strength; 75 percent water retention; 14 percent 
maximum air content, or 12 percent maximum air content with structural 
reinforcement.   

2. Aggregate: Not less than 2-1/4 times and not more than 3 times the sum of the volumes 
of portland cement and hydrated lime.  

B. Preblended Cement-Lime Mortar: ASTM C270. A factory packaged dry blend of portland 
cement, lime, and sand may be used in lieu of site-mixed mortar. Preblended cement-lime 
mortar may not contain any other ingredients, except pigment, if required.  
1. Use one of the following or approved equal: 

a. SPEC MIX Portland Lime and Sand N; Color by SPEC MIX.  
b. Mortamix Rainbow Custom Color Cement-Lime Type N by Holcim, Inc. 
c. Eaglebond Portland and Lime Type N by Lafarge North America, Inc. 
d. Custom Color Portland/Lime Cement Type N by Lehigh Hanson, Heidelberg Cement 

Group. 

C. Color: Match color of mortar to existing adjacent mortar joints, unless specified otherwise. 

PART 3 EXECUTION 

3.1 PRE-BLENDED MORTAR MIXING 

A. Develop mixing operations so that quality control is assured. 

B. Designate one or two individuals to mix mortar. Fully instruct these individuals on mixing 
procedures. No other persons shall mix mortar without prior notification to Engineer. 

C. Mix materials in appropriate drum-type batch machine mixer to uniform consistency as 
recommended by manufacturer. 
1. Mix mortar for three to five minutes after materials are in mixer. 

a. Dry preblended mortar may require a longer mixing period to overcome the water 
affinity of oven dry sand and subsequent workability loss in the mortar. 
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2. Provide sufficient number of mixers, including reserve mixers, so that mortar placement 
operations will proceed uninterrupted. 

3. Hand-mixing is permitted upon prior written approval of Engineer.  

3.2 REPOINTING MORTAR MIXING 

A. Pre-hydrate mortar: 
1. Thoroughly mix ingredients except water. 
2. Continue mixing, adding only enough water to produce damp workable mix which will 

retain its form when pressed into ball. 
3. Maintain mortar in dampened condition for 1 to 1-1/2 hours. 

B. Add sufficient water to bring mortar to proper consistency; that is, somewhat drier than 
conventional masonry mortars.  

3.3 MORTAR INSTALLATION LIMITATIONS 

A. If mortar begins to stiffen, it may be retempered with water as frequently as needed to restore 
consistency.  

B. Discard mortar not placed within 2-1/2 hours after initial mixing. 

3.4 REPOINTING 

A. Cut out and repoint joints to the following extent: 

1. All joints in areas indicated. 
2. Joints indicated as sealant-filled joints. Seal skyward facing joints (coping stones, window 

sills, projecting cornices) with sealant. 

B. Do not cut out and repoint joints where not required. 

C. Cut out joints as follows, according to procedures demonstrated in approved mockup: 

1. Remove mortar from joints to depth of not less than 3/4 inch and not less than that 
required to expose sound, unweathered mortar. Do not remove unsound mortar more 
than one and a half inches deep; consult Architect for direction. 

2. Remove mortar from masonry surfaces within joints to provide reveals with square backs 
and to expose masonry for contact with pointing mortar. Brush, vacuum, or flush joints to 
remove dirt and loose debris. 

3. Do not spall edges of masonry units or widen joints. Replace or patch damaged masonry 
units as directed by Architect. 

a. Cut out mortar by hand with chisel and resilient mallet. Do not use power-operated 
grinders without Architect's written approval based on approved quality-control 
program. 

b. Cut out center of mortar bed joints using angle grinders with diamond-impregnated 
metal blades. Remove remaining mortar in bed joints and mortar in head joints by 
hand with chisel and resilient mallet. Strictly adhere to approved quality-control 
program. 

D. Notify Architect of unforeseen detrimental conditions, including voids in mortar joints, cracks, 
loose stone, rotted wood, rusted metal, and other deteriorated items. 

E. Pointing with Mortar: 
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1. Rinse joint surfaces with water to remove dust and mortar particles. Time rinsing 
application so, at time of pointing, joint surfaces are damp but free of standing water. If 
rinse water dries, dampen joint surfaces before pointing. 

2. Apply pointing mortar first to areas where existing mortar was removed to depths greater 
than surrounding areas. Apply in layers not greater than 3/8 inch until a uniform depth is 
formed. Fully compact each layer thoroughly, and allow it to become thumbprint hard 
before applying next layer. 

3. After deep areas have been filled to same depth as remaining joints, point joints by 
placing mortar in layers not greater than 1/4 inch. Fully compact each layer, and allow it 
to become thumbprint hard before applying next layer. Where existing masonry unit has 
worn or rounded edges, slightly recess finished mortar surface below face of masonry 
unit to avoid widened joint faces. Take care not to spread mortar beyond joint edges onto 
exposed masonry unit surfaces or to featheredge the mortar. 

4. When mortar is thumbprint hard, tool joints to match original appearance of joints as 
demonstrated in approved mockup. Remove excess mortar from edge of joint by 
brushing. 

5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 
hours, including weekends and holidays. 

a. Acceptable curing methods include covering with wet burlap and plastic sheeting, 
periodic hand misting, and periodic mist spraying using system of pipes, mist 
heads, and timers. 

b. Adjust curing methods to ensure that pointing mortar is damp throughout its depth 
without eroding surface mortar. 

6. Hairline cracking within the mortar or mortar separation at edge of a joint is unacceptable. 
Remove mortar and repoint. 

F. Where repointing work precedes cleaning of existing masonry unit, allow mortar to harden at 
least 30 days before beginning cleaning work. 

 

END OF SECTION 040501 
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SECTION 055313 – BAR GRATINGS  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Galvanized steel bar gratings for use at window well areas where replacement of existing 
is required. 

2. Repair to existing steel bar gratings at window well areas. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

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

C. Delegated Design Submittals: For gratings, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1.3 INFORMATIONAL SUBMITTALS 

A. Certificates: 

1. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop 
primers certifying that shop primers are compatible with topcoats. 

2. Welding certificates. 

B. Delegated design engineer qualifications. 

1.4 QUALITY ASSURANCE 

A. Qualifications: 

1. Delegated Design Engineer: A professional engineer who is legally qualified to practice in 
state where Project is located and who is experienced in providing engineering services 
of the type indicated. 

2. Welding Qualifications: Qualify procedures and personnel in accordance with the 
following welding codes, as applicable for products indicated: 

a. AWS D1.1/D1.1M. 
b. AWS D1.2/D1.2M. 
c. AWS D1.3/D1.3M. 

B. Sustainability and LEED Standards:   
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1. ISO 14025, 14040, 14044, and EN 15804 or ISO 21930. 
2. ASTM Test Method D6866 or equivalent method ISO 16620-2, or USDA BioPreferred 

Voluntary Labeling Initiative, including ASTM 6866 testing. 
3. Sustainable Agriculture Network’s Sustainable Agriculture Standard 
4. California Department of Public Health (CDPH), “Standard Method for the Testing 

and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Us-
ing Environmental Chambers”, v1.1-2010 

5. California Air Resources Board (CARB) 2007 
6. South Coast Air Quality Management District (SCAQMD), Rule 1113, “Architectural 

Coatings”, effective date of June 3, 2011 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Laurel Custom Grating, LLC 
2. Ohio Gratings, Inc. 
3. Steelway Cellar Doors & Egress Systems 

2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer to design gratings. 

B. Structural Performance: Gratings to withstand the effects of gravity loads and the following 
loads and stresses within limits and under conditions indicated: 
1. Walkways and Elevated Platforms Other Than Exits: Uniform load of 60 lbf/sq. ft. (2.87 

kN/sq. m). 
2. Limit deflection to L/360 or 1/4 inch (6.4 mm), whichever is less. 

2.3 METAL BAR GRATINGS 

A. Metal Bar Grating Standards: Comply with NAAMM MBG 531. 

B. Welded Steel Grating: 

1. Bearing Bar Spacing: 11/16 inch (17 mm) o.c. 
2. Bearing Bar: 1 inch (25 mm). 
3. Bearing Bar Thickness: 3/16 inch. 
4. Crossbar Spacing: 2 inches (51 mm) o.c. 
5. Traffic Surface: Plain. 
6. Steel Finish: Hot-dip galvanized with a coating weight of not less than 1.8 oz./sq. ft. (550 

g/sq. m) of coated surface. 

http://www.specagent.com/Lookup?ulid=14347
http://www.specagent.com/Lookup?uid=123457225013
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2.4 GRATING FRAMES AND SUPPORTS 

A. Fabricate from metal shapes, plates, and bars of welded construction to sizes, shapes, and 
profiles indicated and as necessary to receive gratings. Miter and weld connections for 
perimeter angle frames. Cut, drill, and tap units to receive hardware and similar items. 

1. Unless otherwise indicated, fabricate from same basic metal as gratings. 
2. Equip units indicated to be cast into concrete or built into masonry with integrally welded 

anchors. Unless otherwise indicated, space anchors 24 inches (600 mm) o.c. and provide 
minimum anchor units in the form of steel straps 1-1/4 inches (32 mm) wide by 1/4 inch 
(6 mm) thick by 8 inches (200 mm) long. 

B. Galvanize steel frames and supports in the following locations: 

1. Exterior. 

2.5 FASTENERS 

A. General: Unless otherwise indicated, provide Type 304 stainless steel saddle clip fasteners for 
exterior use and zinc-plated fasteners with coating complying with ASTM B633 or 
ASTM F1941/F1941M, Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and 
class required. 

B. Post-Installed Anchors: Anchors capable of sustaining, without failure, a load equal to six times 
the load imposed when installed in unit masonry and four times the load imposed when installed 
in concrete, as determined by testing in accordance with ASTM E488/E488M, conducted by a 
qualified independent testing agency. 

2.6 MISCELLANEOUS MATERIALS 

A. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79 and compatible with topcoat. 

B. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and 
compatible with paints specified to be used over it. 

C. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M. 

D. Galvanized Hardware Cloth: Heavy duty zinc coating, galvanized after welded wire utilizing hard 
drawn wire.  

1. Installed under all areaway grating. 
2. Spacing of openings: As selected by Architect. 

 

E. Hardware for Operable Panels: Provide hinges and lock for operable panels as identified on 
drawings. 

1. Hardware type and size: As recommended by bar grating manufacturer and to support 
weight and operation of panel. 

2. Hardware finish to be compatible with finish of grating and as recommended by bar 
grating manufacturer. 
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2.7 FERROUS METALS 

A. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

B. Steel Bars for Bar Gratings: ASTM A36/A36M or steel strip, ASTM A1011/A1011M or 
ASTM A1018/A1018M. 

C. Wire Rod for Bar Grating Crossbars: ASTM A510/A510M. 

D. Uncoated Steel Sheet: ASTM A1011/A1011M, structural steel, Grade 30 (Grade 205). 

E. Galvanized-Steel Sheet: ASTM A653/A653M, structural quality, Grade 33 (Grade 230), with 
G90 (Z275) coating. 

2.8 FABRICATION 

A. Cut, drill, and punch material cleanly and accurately. Remove burrs and ease edges to a radius 
of approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on 
exposed surfaces. 

B. Fit exposed connections accurately together to form hairline joints. 

2.9 STEEL FINISHES 

A. Finish gratings, frames, and supports after assembly. 

B. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for steel 
and iron hardware and with ASTM A123/A123M for other steel and iron products. 

C. Shop prime gratings, frames, and supports not indicated to be galvanized unless otherwise 
indicated. 

D. Preparation for Shop Priming: Prepare surfaces to comply with [SSPC-SP 6/NACE No. 3, 
"Commercial Blast Cleaning."] [SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning."] 

E. Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification 
No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing 
gratings. Set units accurately in location, alignment, and elevation; measured from established 
lines and levels and free of rack. 

B. Fit exposed connections accurately together to form hairline joints. 

1. Weld connections that are not to be left as exposed joints but cannot be shop welded 
because of shipping size limitations. Do not weld, cut, or abrade the surfaces of exterior 
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units that have been hot-dip galvanized after fabrication and are for bolted or screwed 
field connections. 

3.2 INSTALLATION OF METAL BAR GRATINGS 

A. Install gratings to comply with recommendations of referenced metal bar grating standards that 
apply to grating types and bar sizes indicated, including installation clearances and standard 
anchoring details. 

B. Attach removable units to supporting members with type and size of clips and fasteners 
indicated or, if not indicated, as recommended by grating manufacturer for type of installation 
conditions shown. 

C. Attach nonremovable units to supporting members by welding where both materials are same; 
otherwise, fasten by bolting as indicated above. 

3.3 REPAIR 

A. Repair Painting: 

1. Wire brush and clean rust spots, welds, and abraded areas on prime-painted gratings 
immediately after installation, and apply repair paint with same material as used for shop 
painting to comply with SSPC-PA 1 requirements for touching up shop-painted surfaces. 

a. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film 
thickness. 

B. Repair of Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and 
repair galvanizing to comply with ASTM A780/A780M. 

END OF SECTION 055313 
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SECTION 057300 - DECORATIVE METAL RAILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Steel and iron decorative railings. 

1.2 ACTION SUBMITTALS 

A. Shop Drawings: Include plans, elevations, sections, and attachment details. 

B. Samples: For each type of exposed finish required. 

C. Delegated Design Submittal: For railings, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For delegated design professional engineer. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer to design railings, including 
attachment to building construction. 

B. Structural Performance: Railings, including attachment to building construction, are to withstand 
the effects of gravity loads and the following loads and stresses within limits and under 
conditions indicated: 

1. Handrails and Top Rails of Guards: 

a. Uniform load of 50 lbf/ft. applied in any direction. 
b. Concentrated load of 200 lbf applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Infill of Guards: 

a. Concentrated load of 50 lbf applied horizontally on an area of 1 sq. ft. 
b. Infill load and other loads need not be assumed to act concurrently. 
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2.2 METALS, GENERAL 

A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller 
marks, rolled trade names, stains, discolorations, or blemishes. 

B. Brackets, Flanges, and Anchors: Same metal and finish as supported rails unless otherwise 
indicated. 

2.3 STEEL AND IRON DECORATIVE RAILINGS 

A. Match existing railings as indicated in Drawings. 

B. Tubing: ASTM A500/A500M (cold formed) or ASTM A513/A513M, Type 5. 

C. Bars: Hot-rolled, carbon steel complying with ASTM A29/A29M, Grade 1010. 

D. Plates, Shapes, and Bars: ASTM A36/A36M. 

E. Cast Iron: Either gray iron, ASTM A48/A48M, or malleable iron, ASTM A47/A47M, unless 
otherwise indicated. 

2.4 FASTENERS 

A. Fastener Materials: 
1. Hot-Dip Galvanized-Steel Railing Components: Type 304 stainless steel or hot-dip zinc-

coated steel fasteners complying with ASTM A153/A153M or ASTM F2329/F2329M for 
zinc coating. 

2. Dissimilar Metal Railing Components: Type 304 stainless steel fasteners. 

B. Post-Installed Anchors: Fastener systems with working capacity greater than or equal to the 
design load, in accordance with an evaluation report acceptable to authorities having 
jurisdiction, based on ICC-ES AC193. 
1. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 1 

stainless steel bolts, ASTM F593 and nuts, ASTM F594. 

2.5 MISCELLANEOUS MATERIALS 

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

B. Etching Cleaner for Galvanized Metal: Complying with MPI#25. 

C. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and 
compatible with paints specified to be used over it. 

D. Shop Primers: Provide primers that comply with Section 099113 "Exterior Painting." 

E. Intermediate Coats and Topcoats: Provide products that comply with Section 099113 "Exterior 
Painting." 

F. Epoxy Intermediate Coat: Complying with MPI#77 and compatible with primer and topcoat. 
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G. Polyurethane Topcoat: Complying with MPI#72 and compatible with undercoat. 

H. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M. 

I. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C1107/C1107M. Provide grout specifically recommended by 
manufacturer for interior and exterior applications. 

2.6 FABRICATION 

A. Fabricate railings to comply with requirements indicated for design, dimensions, member sizes 
and spacing, details, finish, and anchorage. 

B. Connections: Fabricate railings with welded connections unless otherwise indicated. 

C. Welded Connections: Cope components at connections to provide close fit, or use fittings 
designed for this purpose. Weld all around at connections, including at fittings. 

1. At exposed connections, finish exposed welds to comply with NOMMA's "Voluntary Joint 
Finish Standards" for Finish #1 welds; ornamental quality with no evidence of a welded 
joint. 

2.7 STEEL AND IRON FINISHES 

A. Galvanized Railings: 

1. Hot-dip galvanize exterior steel and iron railings, including hardware, after fabrication. 
2. Comply with ASTM A123/A123M for hot-dip galvanized railings. 
3. Comply with ASTM A153/A153M for hot-dip galvanized hardware. 
4. Do not quench or apply post-galvanizing treatments that might interfere with paint 

adhesion. 

B. For galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, and 
other ferrous components. 

C. Preparing Galvanized Railings for Shop Priming: After galvanizing, thoroughly clean railings of 
grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner. 

D. For nongalvanized-steel railings, provide nongalvanized ferrous-metal fittings, brackets, 
fasteners, and sleeves; however, hot-dip galvanize anchors to be embedded in exterior 
concrete or masonry. 

E. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with SSPC-
SP 6/NACE No. 3. 

F. Primer Application: Apply shop primer to prepared surfaces of railings unless otherwise 
indicated. Comply with requirements in SSPC-PA 1 for shop painting. Primer need not be 
applied to surfaces to be embedded in concrete or masonry. 



PROJECT NO. 16-19-4932-99 
WATER TOWER RECREATION CENTER EXTERIOR REHABILITATION 

DECORATIVE METAL RAILINGS 
057300 - 4 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Perform cutting, drilling, and fitting required for installing railings. 

1. Fit exposed connections together to form tight, hairline joints. 
2. Install railings level, plumb, square, true to line; without distortion, warp, or rack. 
3. Set railings accurately in location, alignment, and elevation; measured from established 

lines and levels. 
4. Do not weld, cut, or abrade surfaces of railing components that have been coated or 

finished after fabrication and that are intended for field connection by mechanical or other 
means without further cutting or fitting. 

B. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals 
and other materials from direct contact with incompatible materials. 

1. Coat concealed surfaces that will be in contact with grout, concrete, masonry, wood, or 
dissimilar metals, with a heavy coat of bituminous paint. 

3.2 ANCHORING POSTS 

A. Use stainless steel pipe sleeves preset and anchored into concrete for installing posts. After 
posts have been inserted into sleeves, fill annular space between post and sleeve with 
nonshrink, nonmetallic grout, mixed and placed to comply with anchoring material 
manufacturer's written instructions. 

B. Coordinate installation of railing receiving post with pitch pocket as shown in Drawings. 

3.3 ATTACHING RAILINGS 

A. Secure railing end flanges to building construction as follows: 

1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger 
or lag bolts. 

2. For hollow masonry anchorage, use toggle bolts. 

B. Touchup Painting: 

1. Immediately after erection, clean field welds, bolted connections, and abraded areas of 
shop paint, and paint exposed areas with the same material used for shop painting to 
comply with SSPC-PA 1 for touching up shop-painted surfaces. 

3.4 CLEANING 

A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A780/A780M. 

END OF SECTION 057300 



PROJECT NO. 16-19-4932-99 
WATER TOWER RECREATION CENTER EXTERIOR REHABILITATION 

MISCELLANEOUS ROUGH CARPENTRY 
061053 - 1 

SECTION 061053 – MISCELLANEOUS ROUGH CARPENTRY  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Framing with dimension lumber. 
2. Wood blocking, cants, and nailers. 

1.2 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For the following, from ICC-ES: 

1. Preservative-treated wood. 
2. Fire-retardant-treated wood. 
3. Power-driven fasteners. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 
indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review. Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Dress lumber, S4S, unless otherwise indicated. 

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 
construction not in contact with ground, Use Category UC3b for exterior construction not in 
contact with ground, and Use Category UC4a for items in contact with ground. 

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

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 
material that is warped or does not comply with requirements for untreated material. 

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

D. Application: Treat all miscellaneous carpentry unless otherwise indicated: 
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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 framing members that are less than 18 inches (460 mm) above the ground in 
crawlspaces or unexcavated areas. 

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

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-
spread index of 25 or less when tested according to ASTM E84, and with no evidence of 
significant progressive combustion when the test is extended an additional 20 minutes, and with 
the flame front not extending more than 10.5 feet (3.2 m) beyond the centerline of the burners at 
any time during the test. 

1. 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 D2898. 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 D3201 at 92 percent relative humidity. Use where 
exterior type is not indicated. 

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

C. Application: Treat all miscellaneous carpentry unless otherwise indicated.  

1. Framing for raised platforms. 
2. Concealed blocking. 
3. Roof framing and blocking. 
4. Wood cants, nailers, curbs, equipment support bases, blocking, and similar members in 

connection with roofing. 
5. Plywood backing panels. 

2.4 DIMENSION LUMBER FRAMING 

A. Non-Load-Bearing Interior Partitions: Construction or No. 2grade of any species. 

B. Other Framing: No. 2 grade of any of the following species: 

1. Hem-fir (north); NLGA. 
2. Southern pine; SPIB. 
3. Douglas fir-larch; WCLIB or WWPA. 
4. Southern pine or mixed southern pine; SPIB. 
5. Spruce-pine-fir; NLGA. 
6. Douglas fir-south; WWPA. 
7. Hem-fir; WCLIB or WWPA. 
8. Douglas fir-larch (north); NLGA. 
9. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 
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2.5 MISCELLANEOUS LUMBER 

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

1. Blocking. 
2. Nailers. 

B. Dimension Lumber Items: Construction or No. 2 grade lumber of any species. 

C. Concealed Boards: 15 percent maximum moisture content of any of the following  species and 
grades: 
1. Eastern softwoods, [No. 2] Common grade; NELMA. 
2. Northern species, [No. 2]  Common grade; NLGA. 

2.6 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture. 

B. Screws for Fastening to Metal Framing: ASTM C954, length as recommended by screw 
manufacturer for material being fastened. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC70. 

2.7 MISCELLANEOUS MATERIALS 

A. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry: Formulation complying with 
ASTM D 3498 that is approved for use indicated by adhesive manufacturer. 
 
1. Adhesive shall comply with the testing and product requirements of the California 

Department of Public Health's "Standard Method for the Testing and Evaluation of 
Volatile Organic Chemical Emissions from Indoor Sources Using Environmental 
Chambers." 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

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

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

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

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

http://www.arcomnet.com/sustainable_design.aspx?topic=140
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E. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying 
with the following: 

1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 

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 061053 
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SECTION 062013 – EXTERIOR FINISH CARPENTRY  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Exterior wood primed hardboard trim. 

1.2 ACTION SUBMITTALS 

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

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

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 
indicated, comply with applicable rules of any rules-writing agency certified by the American 
Lumber Standard Committee's (ALSC) Board of Review. Grade lumber by an agency certified 
by the ALSC's Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of inspection agency, indicating 
grade, species, moisture content at time of surfacing, and mill. 

2. For exposed lumber, mark grade stamp on end or back of each piece, or omit grade 
stamp and provide certificates of grade compliance issued by inspection agency. 

B. Softwood Plywood: DOC PS 1. 

C. Hardboard: ANSI A135.4. 

2.2 EXTERIOR TRIM 

A. Primed Hardboard Trim: ANSI A135.6, primed with manufacturer's standard exterior primer. 
Recommended by manufacturer for exterior use. 

2.3 MISCELLANEOUS MATERIALS 

A. Fasteners for Exterior Finish Carpentry: Provide nails or screws, in sufficient length to penetrate 
not less than 1-1/2 inches (38 mm) into wood substrate. 

1. For face-fastening siding, provide ringed-shank siding nails or hot-dip galvanized-steel 
siding nails unless otherwise indicated. 
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2. For prefinished items, provide matching prefinished aluminum fasteners where face 
fastening is required. 

3. For pressure-preservative-treated wood, provide stainless steel or hot-dip galvanized-
steel fasteners. 

4. For applications not otherwise indicated, provide stainless steel or hot-dip galvanized-
steel or aluminum fasteners. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean substrates of projections and substances detrimental to application. 

B. Prime lumber and moldings to be painted, including both faces and edges, unless factory 
primed. 

1. Cut to required lengths and prime ends. 
2. Comply with requirements in Section 099113 "Exterior Painting." 

3.2 INSTALLATION, GENERAL 

A. Install exterior finish carpentry level, plumb, true, and aligned with adjacent materials. 

1. Use concealed shims where necessary for alignment. 
2. Scribe and cut exterior finish carpentry to fit adjoining work. 
3. Refinish and seal cuts as recommended by manufacturer. 
4. Install to tolerance of 1/8 inch in 96 inches (3 mm in 2438 mm) for level and plumb. Install 

adjoining exterior finish carpentry with 1/32-inch (0.8-mm) maximum offset for flush 
installation and 1/16-inch (1.5-mm) maximum offset for reveal installation. 

5. Coordinate exterior finish carpentry with materials and systems in or adjacent to it. 
6. Provide cutouts for mechanical and electrical items that penetrate exterior finish 

carpentry. 

END OF SECTION 062013 
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SECTION 062023 - INTERIOR FINISH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior trim. 

2. Interior paneling. 

1.2 ACTION SUBMITTALS 

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

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

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 
indicated, comply with applicable rules of any rules-writing agency certified by the American 
Lumber Standard Committee's (ALSC) Board of Review. Grade lumber by an agency certified 
by the ALSC's Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber, mark grade stamp on end or back of each piece. 

B. Softwood Plywood: DOC PS 1. 

C. Hardboard: ANSI A135.4. 

D. Particleboard: ANSI A208.1, Grade M-2. 

2.2 INTERIOR TRIM 

A. Lumber Trim for Opaque Finish (Painted Finish): 

1. Species and Grade: 

a. Eastern white pine; NeLMA or NLGA Finish or 1 Common. 
b. Douglas fir-larch or Douglas fir south; NLGA, WCLIB, or WWPA Superior or 

C & Btr finish. 
c. Spruce-pine-fir; NeLMA, NLGA, WCLIB, or WWPA 1 Common. 
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2. Maximum Moisture Content for Softwoods: 15 percent. 
3. Finger Jointing: Allowed. 
4. Face Surface: Surfaced (smooth). 
5. Optional Material: Primed MDF of same actual dimensions as lumber indicated may be 

used in lieu of lumber. 

B. Moldings for Opaque Finish (Painted Finish): Made to patterns included in MMPA's "WM/Series 
Softwood Moulding Patterns." 

1. Softwood Moldings: MMPA WM 4, P grade. 

a. Species: Eastern white, Idaho white, lodgepole, ponderosa, radiata, or sugar pine. 
b. Maximum Moisture Content: 15 percent with at least 85 percent of shipment at 12 

percent or less. 

2. Finger Jointing: Allowed. 
3. Pattern: Match existing trim in profile and dimension. 

2.3 PANELING 

A. Hardwood Veneer Plywood Paneling: Manufacturer's stock hardwood plywood panels 
complying with HPVA HP-1. 
1. Face Veneer Species and Cut: Match existing. 
2. Backing Veneer Species: Same species as face veneer. 
3. Construction: Veneer core. 
4. Thickness: Match existing. 
5. Panel Size: As required. 
6. Glue Bond: Type II (interior). 
7. Face Pattern: Match existing. 
8. Finish: Manufacturer's standard. 

2.4 MISCELLANEOUS MATERIALS 

A. Fasteners for Interior Finish Carpentry: Nails, screws, and other anchoring devices of type, size, 
material, and finish required for application indicated to provide secure attachment, concealed 
where possible. 

B. Glue: Aliphatic-resin, polyurethane, or resorcinol wood glue recommended by manufacturer for 
general carpentry use. 

C. Paneling Adhesive: Comply with paneling manufacturer's written instructions for adhesives. 

D. Multipurpose Construction Adhesive: Formulation, complying with ASTM D3498, that is 
recommended for indicated use by adhesive manufacturer. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean substrates of projections and substances detrimental to application. 
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B. Before installing interior finish carpentry, condition materials to average prevailing humidity in 
installation areas for a minimum of 24 hours. 

3.2 INSTALLATION, GENERAL 

A. Install interior finish carpentry level, plumb, true, and aligned with adjacent materials. 

1. Use concealed shims where necessary for alignment. 
2. Scribe and cut interior finish carpentry to fit adjoining work. Refinish and seal cuts as 

recommended by manufacturer. 
3. Where face fastening is unavoidable, countersink fasteners, fill surface flush, and sand 

unless otherwise indicated. 
4. Install to tolerance of 1/8 inch in 96 inches for level and plumb. Install adjoining interior 

finish carpentry with 1/32-inch maximum offset for flush installation and 1/16-inch 
maximum offset for reveal installation. 

5. Coordinate interior finish carpentry with materials and systems in or adjacent to it. 
Provide cutouts for mechanical and electrical items that penetrate interior finish 
carpentry. 

3.3 INSTALLATION OF STANDING AND RUNNING TRIM 

A. Install trim with minimum number of joints as is practical, using full-length pieces from maximum 
lengths of lumber available. 

1. Do not use pieces less than 24 inches long, except where necessary. 
2. Stagger joints in adjacent and related standing and running trim. 
3. Miter at returns, miter at outside corners, and cope at inside corners to produce tight-

fitting joints with full-surface contact throughout length of joint. 
4. Use scarf joints for end-to-end joints. 
5. Plane backs of casings to provide uniform thickness across joints where necessary for 

alignment. 
6. Install trim after gypsum-board joint finishing operations are completed. 
7. Install without splitting; drill pilot holes before fastening where necessary to prevent 

splitting. 
8. Fasten to prevent movement or warping. 
9. Countersink fastener heads on exposed carpentry work and fill holes. 

3.4 INSTALLATION OF PANELING 

A. Plywood Paneling: Select and arrange panels on each wall to minimize noticeable variations in 
grain character and color between adjacent panels. 

1. Leave 1/4-inch gap to be covered with trim at top, bottom, and openings. 
2. Install with uniform tight joints between panels. 
3. Attach panels to supports with manufacturer's recommended panel adhesive and 

fasteners. 
4. Space fasteners and adhesive as recommended by panel manufacturer. 
5. Conceal fasteners to greatest practical extent. 

END OF SECTION 062023 
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SECTION 071326 – SHEET WATERPROOFING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Modified bituminous sheet waterproofing. 

2. Molded-sheet drainage panels. 

B. Related Requirements: 

1. See Section 321400 “Unit Paving”. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Show locations and extent of waterproofing and details of substrate joints and 
cracks, expansion joints, sheet flashings, penetrations, inside and outside corners, tie-ins with 
adjoining waterproofing, and other termination conditions. 

1.3 INFORMATIONAL SUBMITTALS 

A. Sample warranties. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by waterproofing manufacturer. 

1.5 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to furnish replacement waterproofing material 
for waterproofing that does not comply with requirements or that fails to remain watertight within 
specified warranty period. 

1. Warranty Period: 1 year from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Waterproofing System: Obtain waterproofing materials, including sheet waterproofing and 
drainage panels, from single manufacturer. 

2.2 MODIFIED BITUMINOUS SHEET WATERPROOFING 

A. Modified Bituminous Sheet Waterproofing: Minimum 60-mil nominal thickness, self-adhering 
sheet consisting of 56 mils of rubberized asphalt laminated on one side to a 4-mil thick, 
polyethylene-film reinforcement, and with release liner on adhesive side; formulated for 
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application with primer or surface conditioner that complies with VOC limits of authorities having 
jurisdiction. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide W. R. 
Meadows, Inc; Mel-Rol or comparable product. 

2. Physical Properties: 

a. Tensile Strength, Membrane: 250 psi minimum; ASTM D412, Die C, modified. 

b. Ultimate Elongation: 300 percent minimum; ASTM D412, Die C, modified. 

c. Low-Temperature Flexibility: Pass at minus 20 deg F; ASTM D1970/D1970M. 

d. Crack Cycling: Unaffected after 100 cycles of 1/8-inch movement; 
ASTM C836/C836M. 

e. Puncture Resistance: 40 lbf minimum; ASTM E154/E154M. 

f. Water Absorption: 0.2 percent weight-gain maximum after 48-hour immersion at 70 
deg F; ASTM D570. 

g. Water Vapor Permeance: 0.05 perm maximum; ASTM E96/E96M, Water Method. 

3. Sheet Strips: Self-adhering, rubberized-asphalt strips of same material and thickness as 
sheet waterproofing. 

2.3 AUXILIARY MATERIALS 

A. Furnish auxiliary materials recommended by waterproofing manufacturer for intended use and 
compatible with sheet waterproofing. 

1. Furnish liquid-type auxiliary materials that comply with VOC limits of authorities having 
jurisdiction. 

B. Primer: Liquid waterborne primer recommended for substrate by sheet-waterproofing material 
manufacturer. 

C. Surface Conditioner: Liquid, waterborne surface conditioner recommended for substrate by 
sheet-waterproofing material manufacturer. 

D. Liquid Membrane: Elastomeric, two-component liquid, cold fluid applied, of trowel grade or low 
viscosity. 

E. Substrate Patching Membrane: Low-viscosity, two-component, modified asphalt coating. 

F. Metal Termination Bars: Aluminum bars, approximately 1 by 1/8 inch, predrilled at 9-inch 
centers. 

2.4 MOLDED-SHEET DRAINAGE PANELS 

A. Woven-Geotextile-Faced, Molded-Sheet Drainage Panel without Polymeric Film: Composite 
subsurface drainage panel acceptable to waterproofing manufacturer and consisting of a 
studded, nonbiodegradable, molded-plastic-sheet drainage core; with a woven-geotextile facing 
with an apparent opening size not exceeding No. 40 sieve, laminated to one side of the core, 
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without a polymeric film bonded to the other side; and with a horizontal flow rate through the 
core of not less than 2.8 gpm per ft. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide W. R. 
Meadows, Inc; Mel-Drain 5012 or comparable product. 

2.5 TERRACE PAVERS 

A. Stone Terrace Pavers: Match existing assumed to be flagstone. Contractor to verify in field. 
Architect to approve sample. 

1. Thickness: match existing. 

2. Face Size and Shape: match existing. 

3. Color and Texture: match existing. 

B. See Section 321400 “Unit Paving”. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean, prepare, and treat substrates according to manufacturer's written instructions. Provide 
clean, dust-free, and dry substrates for waterproofing application. 

B. Mask off adjoining surfaces not receiving waterproofing to prevent spillage and overspray 
affecting other construction. 

3.2 INSTALLATION OF MODIFIED BITUMINOUS SHEET-WATERPROOFING 

A. Prepare concrete substrate to correct surface imperfections prior to installation of sheet 
waterproofing according to waterproofing manufacturer’s written instructions. 

B. Install modified bituminous sheets according to waterproofing manufacturer's written 
instructions. 

C. Apply primer to substrates at required rate and allow it to dry. Limit priming to areas that will be 
covered by sheet waterproofing in same day. Reprime areas exposed for more than 24 hours. 

D. Apply and firmly adhere sheets over area to receive waterproofing. Accurately align sheets and 
maintain uniform 2-1/2-inch minimum lap widths and end laps. Overlap and seal seams, and 
stagger end laps to ensure watertight installation. 

1. When ambient and substrate temperatures range between 25 and 40 deg F, install self-
adhering, modified bituminous sheets produced for low-temperature application. Do not 
use low-temperature sheets if ambient or substrate temperature is higher than 60 deg F. 

E. Horizontal Application: Apply sheets from low to high points of decks to ensure that laps shed 
water. 

F. Apply continuous sheets over already-installed sheet strips, bridging substrate cracks, 
construction, and contraction joints. 

G. Seal edges of sheet-waterproofing terminations with mastic. 
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H. Repair tears, voids, and lapped seams in waterproofing not complying with requirements. Slit 
and flatten fishmouths and blisters. Patch with sheet waterproofing extending 6 inches beyond 
repaired areas in all directions. 

I. Immediately install protection course with butted joints over waterproofing membrane. 

1. Molded-sheet drainage panels may be used in place of a separate protection course to 
vertical applications when approved by waterproofing manufacturer and installed 
immediately. 

3.3 INSTALLATION OF MOLDED-SHEET DRAINAGE-PANELS 

A. Place and secure molded-sheet drainage panels, with geotextile facing away from deck 
substrate, according to manufacturer's written instructions. Use adhesive or another method 
that does not penetrate waterproofing. Lap edges and ends of geotextile to maintain continuity. 
Protect installed molded-sheet drainage panels during subsequent construction. 

3.4 INSTALLATION OF TERRACE PAVERS 

A. See Section 321400 “Unit Paving”. 

3.5 PROTECTION, REPAIR, AND CLEANING 

A. Do not permit foot or vehicular traffic on unprotected membrane. 

B. Protect installed insulation drainage panels from damage due to UV light, harmful weather 
exposures, physical abuse, and other causes. Provide temporary coverings where insulation is 
subject to abuse and cannot be concealed and protected by permanent construction 
immediately after installation. 

C. Correct deficiencies in or remove waterproofing that does not comply with requirements; repair 
substrates, reapply waterproofing, and repair sheet flashings. 

D. Clean spillage and soiling from adjacent construction using cleaning agents and procedures 
recommended in writing by manufacturer of affected construction. 

END OF SECTION 071326 
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SECTION 075216 – PMMA FLASHING RESIN SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. PMMA liquid-applied flashing resin systems. 
2. Styrene-butadiene-styrene (SBS)-modified bituminous membrane roofing systems. 

1.2 DEFINITIONS 

A. Roofing Terminology: Definitions in ASTM D 1079 and glossary of NRCA's "The NRCA Roofing 
and Waterproofing Manual" apply to work of this Section. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For roofing system. Include plans, elevations, sections, flashings, cants, 
membrane terminations, details, and attachments to other work.  

1.4 INFORMATIONAL SUBMITTALS 

A. Research/Evaluation Reports: For components of membrane roofing system, from ICC-ES. 

B. Sample Warranties: For manufacturer's special warranties. 

C. Qualification Data:  For Installer and manufacturer. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by membrane 
roofing system manufacturer to install manufacturer's product and that is eligible to receive 
manufacturer's special warranty.  Qualified installer must have held such approval or license for 
a minimum of five years. 

B. Manufacturer Qualifications:  A qualified manufacturer that has FMG approval for roofing 
system identical to that used for this Project. 

1.6 PERFORMANCE REQUIREMENTS 

A. General:  Provide installed roofing membrane and base flashings that remain watertight; do not 
permit the passage of water; and resist specified uplift pressures, thermally induced movement, 
and exposure to weather without failure. 
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B. Material Compatibility:  Provide roofing materials that are compatible with one another under 
conditions of service and application required, as demonstrated by roofing manufacturer based 
on testing and field experience. 

1.7 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather 
conditions permit roofing system to be installed according to manufacturer's written instructions 
and warranty requirements. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Source Limitations: Obtain all components for a complete installation from single manufacturer. 

B. Scope: Provide flashing materials as required for complete installation of proposed roof 
scuppers and related assemblies as detailed in Drawings. 

2.2 FLASHING MATERIALS 

A. Backer Sheet: ASTM D 6163, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with 
glass fibers) or ASTM D 6164/D 6164M, Grade S, Type I or II, SBS-modified asphalt sheet 
(reinforced with polyester fabric; smooth surfaced; suitable for application method specified. 

B. Granule-Surfaced Flashing Sheet: ASTM D 6163, Grade G, Type II, SBS-modified asphalt 
sheet (reinforced with glass fibers) or ASTM D 6164/D 6164M, Grade G, Type II, SBS-modified 
asphalt sheet (reinforced with polyester fabric) granule surfaced; suitable for application method 
specified. 

1. Basis of Design: Soprema; Sopralene 180 Sanded 2.2 

a. Top Ply Surfacing: Ceramic granule finish, highly reflective white granules. 

2. Provide basis of design product, or equal product listed below: 

a. Siplast: Paradiene 40 FR. 
b. Johns Manville; Dynalastic 180. 

C. Metal-Foil-Surfaced Flashing Sheet: ASTM D 6298, glass-fiber-reinforced SBS-modified asphalt 
sheet (reinforced with glass fibers); metal-foil surfaced; suitable for application method 
specified, and as follows: 

1. Foil Surfacing: Aluminum, fluoropolymer- coated finish, of color and gloss selected by 
Architect from manufacturer's full range.  

2. Basis of Design: Soprema TV Aluminum 
3. Provide basis of design product, or equal product listed below: 

a. Soprema; Siplast; Veral Aluminum 
b. Johns Manville; DynaClad. 
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D. PMMA Liquid Applied Flashing Resin: A liquid and fabric reinforced flashing system created 
with a stitchbonded polyester scrim and a two-component, moisture cured, elastomeric, liquid 
applied flashing material, consisting of an asphalt extended urethane base material and an 
activator.   

1. Basis of Design: Soprema; Alsan RS 230 

a. Surface Finish: Granule finish, white, highly reflective. 

2. Provide basis of design product, or equal product listed below: 

a. Siplast; Parapro 123 Flashing System. 
b. Johns Manville; JM PMMA. 

E. Fleece for Membrane Reinforcement: a non-woven, 110 g/m2, needle-punched polyester fabric 
reinforcement as provided by the membrane system manufacturer.  

2.3 AUXILIARY ROOFING MATERIALS 

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

B. Cold-Applied Adhesive: Roofing system manufacturer's standard asphalt-based, one- or two-
part, asbestos-free, cold-applied adhesive specially formulated for compatibility and use with 
roofing membrane and base flashings, conforming to ASTM D4479. 

C. Perlite Cant Strips:  A cant strip composed of expanded volcanic minerals combined with 
waterproofing binders.  The top surface shall be pre-treated with an asphalt-based coating.  The 
face of the cant shall have a nominal 4 inch dimension. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Comply with roofing system manufacturer's written instructions. 

B. Installer to field verify all existing conditions and provide products described within this 
specification section as required for complete installation of water-tight roofing system. 

3.2 FLASHING AND STRIPPING INSTALLATION 

A. Follow manufacturer’s installation instructions.  

B. Liquid-applied flashing materials to be used to fully integrate proposed and existing 
constructions. 
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3.3 PROTECTING AND CLEANING 

A. Correct deficiencies in or remove roofing system that does not comply with requirements, repair 
substrates, and repair or reinstall roofing system to a condition free of damage and deterioration 
at time of Substantial Completion and according to warranty requirements. 

B. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

C. Uncured resin is considered a hazardous material.  Unused resin must be catalyzed and cured 
prior to disposal. 

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

END OF SECTION 075216 
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SECTION 076200 – SHEET METAL FLASHING AND TRIM  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Manufactured reglets with counterflashing. 
2. Formed roof-drainage sheet metal fabrications. 

B. Related Requirements: 
1. Section 076526 “Self-Adhering Sheet Flashing”. 
2. Section 077100 “Roof Specialties”. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each of the following 

1. Underlayment materials. 
2. Elastomeric sealant. 
3. Butyl sealant. 
4. Epoxy seam sealer. 

B. Shop Drawings: For sheet metal flashing and trim. 

1. Include plans, elevations, sections, and attachment details. 
2. Detail fabrication and installation layouts, expansion-joint locations, and keyed details. 

Distinguish between shop- and field-assembled Work. 
3. Include identification of material, thickness, weight, and finish for each item and location 

in Project. 
4. Include details for forming, including profiles, shapes, seams, and dimensions. 
5. Include details for joining, supporting, and securing, including layout and spacing of 

fasteners, cleats, clips, and other attachments. Include pattern of seams. 
6. Include details of termination points and assemblies. 
7. Include details of expansion joints and expansion-joint covers, including showing 

direction of expansion and contraction from fixed points. 
8. Include details of special conditions. 
9. Include details of connections to adjoining work. 

C. Samples: For each exposed product and for each color and texture specified, 12 inches (300 
mm) long by actual width. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of coping and roof edge flashing that is FM Approvals 
approved. 
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B. Evaluation Reports: For copings and roof edge flashing, from ICC-ES showing compliance with 
ANSI/SPRI/FM 4435/ES-1. 

C. Sample warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

B. Special warranty. 

1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal flashing 
and trim similar to that required for this Project and whose products have a record of successful 
in-service performance. 

1.6 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair finish or replace sheet metal flashing and trim 
that shows evidence of deterioration of factory-applied finishes within specified warranty period. 

1. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Sheet metal flashing and trim assemblies, including cleats, anchors, and fasteners, are to 
withstand wind loads, structural movement, thermally induced movement, and exposure to 
weather without failure due to defective manufacture, fabrication, installation, or other defects in 
construction. Completed sheet metal flashing and trim are not to rattle, leak, or loosen, and are 
to remain watertight. 

B. Sheet Metal Standard for Flashing and Trim: Comply SMACNA's "Architectural Sheet Metal 
Manual" requirements for dimensions and profiles shown unless more stringent requirements 
are indicated. 

C. SPRI Wind Design Standard: Manufacture and install copings and roof edge flashings tested in 
accordance with ANSI/SPRI/FM 4435/ES-1. 

D. FM Approvals Listing: Manufacture and install copings and roof edge flashings that are listed in 
FM Approvals' "RoofNav" and approved for windstorm classification Class 1-105. Identify 
materials with name of fabricator and design approved by FM Approvals. 

E. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes to prevent buckling, opening of joints, overstressing of components, failure of joint 
sealants, failure of connections, and other detrimental effects. Base calculations on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 
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1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 
surfaces. 

2.2 SHEET METALS 

A. Protect mechanical and other finishes on exposed surfaces from damage by applying 
strippable, temporary protective film before shipping. 

B. Stainless Steel Sheet: ASTM 167, Type 302, 26 gauge, dead soft, fully annealed; with smooth 
surface. 

1. Finish: ASTM 167, No. 2D (dull, cold rolled). 

2.3 UNDERLAYMENT MATERIALS 

A. Self-Adhering, High-Temperature Sheet Underlayment: Minimum 30 mils (0.76 mm) thick, 
consisting of a slip-resistant polyethylene- or polypropylene-film top surface laminated to a layer 
of butyl- or SBS-modified asphalt adhesive, with release-paper backing; specifically designed to 
withstand high metal temperatures beneath metal roofing. Provide primer in accordance with 
underlayment manufacturer's written instructions. 

1. Low-Temperature Flexibility: ASTM D1970/D1970M; passes after testing at minus 20 
deg F (29 deg C) or lower. 

B. Slip Sheet: Rosin-sized building paper, 3 lb/100 sq. ft. (0.16 kg/sq. m) minimum. 

2.4 MISCELLANEOUS MATERIALS 

A. Provide materials and types of fasteners, solder, protective coatings, sealants, and other 
miscellaneous items as required for complete sheet metal flashing and trim installation and as 
recommended by manufacturer of primary sheet metal or manufactured item unless otherwise 
indicated. 

B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and 
bolts, and other suitable fasteners designed to withstand design loads and recommended by 
manufacturer of primary sheet metal or manufactured item. 

1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head. 

a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or 
factory-applied coating. Provide metal-backed EPDM or PVC sealing washers 
under heads of exposed fasteners bearing on weather side of metal. 

b. Blind Fasteners: High-strength aluminum or stainless steel rivets suitable for metal 
being fastened. 

c. Spikes and Ferrules: Same material as gutter; with spike with ferrule matching 
internal gutter width. 

2. Fasteners for Stainless Steel Sheet: Series 300 stainless steel. 

C. Solder: 

1. For Stainless Steel: ASTM B32, Grade Sn60, with acid flux of type recommended by 
stainless steel sheet manufacturer. 
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D. Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape 
with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 
inch (13 mm) wide and 1/8 inch (3 mm) thick. 

E. Elastomeric Sealant: ASTM C920, elastomeric silicone polymer sealant; of type, grade, class, 
and use classifications required to seal joints in sheet metal flashing and trim and remain 
watertight. 

F. Bituminous Coating: Cold-applied asphalt emulsion in accordance with ASTM D1187/D1187M. 

G. Asphalt Roofing Cement: ASTM D4586, asbestos free, of consistency required for application. 

H. Reglets: Units of type, material, and profile required, formed to provide secure interlocking of 
separate reglet and counterflashing pieces, and compatible with flashing indicated with factory-
mitered and welded corners and junctions and with interlocking counterflashing on exterior face, 
of same metal as reglet. 

1. Material: Stainless steel, 0.0188 inch (0.477 mm) thick. 
2. Masonry Type: Provide with offset top flange for embedment in masonry mortar joint. 
3. Accessories: 

a. 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 Drawings show reglet without metal counterflashing. 

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

4. Finish: Mill. 

2.5 FABRICATION, GENERAL 

A. Custom fabricate sheet metal flashing and trim to comply with details indicated and 
recommendations in cited sheet metal standard that apply to design, dimensions, geometry, 
metal thickness, and other characteristics of item required. 

1. Fabricate sheet metal flashing and trim in shop to greatest extent possible. 
2. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with 

performance requirements, but not less than that specified for each application and 
metal. 

3. Verify shapes and dimensions of surfaces to be covered and obtain field measurements 
for accurate fit before shop fabrication. 

4. Form sheet metal flashing and trim to fit substrates without excessive oil-canning, 
buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded 
back to form hems. 

5. Conceal fasteners and expansion provisions where possible. Do not use exposed 
fasteners on faces exposed to view. 

B. Fabrication Tolerances: 

1. Fabricate sheet metal flashing and trim that is capable of installation to a tolerance of 1/4 
inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and 
within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles. 
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C. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal in 
accordance with cited sheet metal standard to provide for proper installation of elastomeric 
sealant. 

D. Fabricate cleats and attachment devices from same material as accessory being anchored or 
from compatible, noncorrosive metal. 

E. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal 
standard  for application, but not less than thickness of metal being secured. 

F. Seams: 

1. Fabricate nonmoving seams with flat-lock seams. Tin edges to be seamed, form seams, 
and solder. 

2.6 ROOF-DRAINAGE SHEET METAL FABRICATIONS 

A. Downspouts: Fabricate round downspouts to dimensions indicated on Drawings, complete with 
mitered elbows. Furnish with metal hangers from same material as downspouts and anchors. 
Shop fabricate elbows. 

1. Hanger Style: Match Existing. 
2. Fabricate from the following materials: 

a. Leader (head connector) as indicated in Drawings: 
1) Stainless Steel: 0.0156 inch thick. 
2) Finish: to match box scupper. 

b. Conductor (main body) as indicated in Drawings: 
1) Galvanized Steel: thickness to match existing. 
2) Finish: painted to match existing. 

B. Parapet Scuppers: Fabricate scuppers to dimensions required, with closure flange trim to 
exterior, 4-inch wide wall flanges to interior, and base extending 4 inches beyond cant or 
tapered strip into field of roof.  Fabricate from the following materials: 

1. Stainless Steel: 0.0188 inch (0.477 mm) thick. 

2. Match existing. Mount to existing construction. 

3. Provide removable mesh screen leaf guard as indicated in Drawings. 

C. Box Gutters: Fabricate box gutters to dimensions required and indicated in Drawings. Match 
existing in dimension, function, and finish. Provide associated flashings as required. Fabricate 
from the following materials: 
1. Stainless Steel: 0.0188 inch (0.477 mm) thick. 
2. Provide thru-wall scuppers as indicated above. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF UNDERLAYMENT 

A. Self-Adhering, High-Temperature Sheet Underlayment: 
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1. Install self-adhering, high-temperature sheet underlayment; wrinkle free. 
2. Prime substrate if recommended by underlayment manufacturer. 
3. Comply with temperature restrictions of underlayment manufacturer for installation; use 

primer for installing underlayment at low temperatures. 
4. Apply in shingle fashion to shed water, with end laps of not less than 6 inches (150 mm) 

staggered 24 inches (600 mm) between courses. 
5. Overlap side edges not less than 3-1/2 inches (90 mm). Roll laps and edges with roller. 
6. Roll laps and edges with roller. 
7. Cover underlayment within 14 days. 

B. Install slip sheet, wrinkle free, over underlayment before installing sheet metal flashing and trim. 

1. Install in shingle fashion to shed water. 
2. Lapp joints not less than 4 inches (100 mm). 

3.2 INSTALLATION, GENERAL 

A. Install sheet metal flashing and trim to comply with details indicated and recommendations of 
cited sheet metal standard that apply to installation characteristics required unless otherwise 
indicated on Drawings. 

1. Install fasteners, solder, protective coatings, separators, sealants, and other 
miscellaneous items as required to complete sheet metal flashing and trim system. 

2. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, neat 
seams with minimum exposure of solder and welds. 

3. Anchor sheet metal flashing and trim and other components of the Work securely in 
place, with provisions for thermal and structural movement. 

4. Install sheet metal flashing and trim to fit substrates and to result in watertight 
performance. 

5. Install continuous cleats with fasteners spaced not more than 12 inches (300 mm) o.c. 
6. Space individual cleats not more than 12 inches (300 mm) apart. Attach each cleat with 

at least two fasteners. Bend tabs over fasteners. 
7. Install exposed sheet metal flashing and trim with limited oil-canning, and free of buckling 

and tool marks. 
8. Do not field cut sheet metal flashing and trim by torch. 

B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts 
pressure-treated wood or other corrosive substrates, protect against galvanic action or 
corrosion by painting contact surfaces with bituminous coating or by other permanent 
separation as recommended by sheet metal manufacturer or cited sheet metal standard. 

1. Coat concealed side of stainless steel sheet metal flashing and trim with bituminous 
coating where flashing and trim contact wood, ferrous metal, or cementitious 
construction. 

2. Underlayment: Where installing sheet metal flashing and trim directly on cementitious or 
wood substrates, install underlayment and cover with slip sheet. 

C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. 

1. Space movement joints at maximum of 10 feet (3 m) with no joints within 24 inches (600 
mm) of corner or intersection. 

2. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) 
deep, filled with sealant concealed within joints. 
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D. Fasteners: Use fastener sizes that penetrate substrate not less than recommended by fastener 
manufacturer to achieve maximum pull-out resistance. 

E. Conceal fasteners and expansion provisions where possible in exposed work and locate to 
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight 
installation. 

F. Seal joints as required for watertight construction. 

1. Use sealant-filled joints unless otherwise indicated. 

a. Embed hooked flanges of joint members not less than 1 inch (25 mm) into sealant. 
b. Form joints to completely conceal sealant. 
c. 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. 
d. Adjust setting proportionately for installation at higher ambient temperatures. 

1) Do not install sealant-type joints at temperatures below 40 deg F (4 deg C). 

2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint 
Sealants." 

G. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. 

1. Pretin edges of sheets with solder to width of 1-1/2 inches (38 mm); however, reduce 
pretinning where pretinned surface would show in completed Work. 

2. Do not use torches for soldering. 
3. Heat surfaces to receive solder, and flow solder into joint. 

a. Fill joint completely. 
b. Completely remove flux and spatter from exposed surfaces. 

4. Stainless Steel Soldering: 

a. Tin edges of uncoated sheets, using solder for stainless steel and acid flux. 
b. Promptly remove acid-flux residue from metal after tinning and soldering. 
c. Comply with solder manufacturer's recommended methods for cleaning and 

neutralization. 

5. Copper Soldering: Tin edges of uncoated sheets, using solder for copper. 

3.3 INSTALLATION OF ROOF-DRAINAGE SYSTEM 

A. Install sheet metal roof-drainage items to produce complete roof-drainage system in accordance 
with cited sheet metal standard unless otherwise indicated. Coordinate installation of roof 
perimeter flashing with installation of roof-drainage system. 

B. Downspouts: 

1. Join sections with 1-1/2-inch (38-mm) telescoping joints. 
2. Provide hangers with fasteners designed to hold downspouts securely to walls. 
3. Locate hangers at top and bottom and at approximately 60 inches (1500 mm) o.c. 
4. Provide elbows at base of downspout to connect to existing cast iron boots as required. 
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C. Parapet Scuppers and Box Gutters: 

1. Continuously support scupper, set to correct elevation, and seal flanges to interior wall 
face, over cants or tapered edge strips, and under roofing membrane. 

2. Anchor scupper closure trim flange to exterior wall and solder to scupper. 
3. Loosely lock front edge of scupper with conductor head. 

D. Conductor Heads: Anchor securely to wall, with elevation of conductor head rim at minimum of 
1 inch (25 mm) below scupper discharge. 

E. Expansion-Joint Covers: Install expansion-joint covers at locations and of configuration 
indicated on Drawings. Lap joints minimum of 4 inches (100 mm) in direction of water flow. 

3.4 INSTALLATION TOLERANCES 

A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerance 
of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and within 
1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles. 

3.5 CLEANING 

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

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

C. Clean off excess sealants. 

3.6 PROTECTION 

A. Remove temporary protective coverings and strippable films as sheet metal flashing and trim 
are installed unless otherwise indicated in manufacturer's written installation instructions. 

B. Replace sheet metal flashing and trim that have been damaged or that have deteriorated 
beyond successful repair by finish touchup or similar minor repair procedures, as determined by 
Architect. 

END OF SECTION 076200 
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SECTION 076526 – SELF-ADHERING SHEET FLASHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Self-adhering flashings and accessories. 

B. Related Requirements: 
1. Section 076200 “Sheet Metal Flashing and Trim”. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Showing locations of through-wall flashing and details of all typical conditions. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product certificates. 

B. Product test reports. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. Single-Source Responsibility: Obtain Product and Accessories from single manufacturer. 

1.5 WARRANTIES 

A. Provide the Manufacturer’s minimum five year material warranty. 

1.6 PROJECT CONDITIONS 

A. Do not apply during rain or accumulating snowfall. 

B. Applicator shall have full, safe access to area. 

C. Apply Product and accessories within temperature range indicated in Manufacturer’s literature. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Provide a membrane constructed to perform as a through-wall flashing durably integrated with 
the wall assembly’s water resistive barrier and cavity drainage system. The installed through-
wall flashing shall perform as a liquid water drainage plane to discharge incidental condensation 
or water penetration to the exterior through the cavity drainage system. 

B. Provide a fully-adhered, water proof membrane through-wall flashing of minimum 0.040 inch (40 
mils) thickness consisting of 0.032 inch (32 mils) rubberized asphalt adhesive fully-coating 
0.008 inch (8 mils) smooth surface, cross-laminated HDPE film. Membrane shall meet the 
following requirements: 

 
REQUIREMENT RESULT TEST METHOD 
Tensile Strength Not less than 900 psi ASTM D-412 
Puncture Resistance Not less than 80 lb. ASTM E 154 
Low Tempera-
ture Flexibility 

Unaffected at 
minus 25 degrees F, 
0.063 inch mandrel 

ASTM D 146 

Peel Adhesion Not less than 5 lb per inch 
width on concrete pre-
pared with contact adhe-

 

ASTM D 903 

Lap Adhesion Not less than 5 lb. per 
inch width 

ASTM D 1876 

Water Va-
por Perme-

 

Not more than 0.05 Perm ASTM E-96, Method 
B 

Water Absorption Not more than 0.12 per-
cent by weight 

ASTM D 570 

 

2.2 MANUFACTURER 

A. Subject to project requirements, provide products as manufactured by Carlisle Coatings & 
Waterproofing, Incorporated or approved equivalent. 

2.3 SELF-ADHERING SHEET FLASHING 
1. Basis-of-Design product: 

a. Standard: CCW-705 TWF 
b. Low-Temp: CCW-705 TWF LT 

2.4 ACCESSORY MATERIALS 

A. Requirement: Provide primers, transition strips, termination strips, joint reinforcing fabric and 
strips, joint sealants, counterflashing strips, flashing sheets and metal termination bars, 
termination mastic, substrate patching materials, adhesives, tapes, foam sealants, lap sealants, 
and other accessory materials that are recommended in writing by manufacturer to produce a 
complete assembly and that are compatible with primary material and adjacent construction to 
which they may seal. 
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1. Provide all materials by single manufacturer. All listed below are Basis-of-Design as 
manufactured by Carlisle Coatings & Waterproofing, Incorporated.  

B. Contact Adhesive:  
1. CCW-702 or CCW-702 LV Solvent-Based. 
2. CCW-702 WB Water-Based. 
3. CAV-GRIP Aerosol Spray. 

C. Mastic: 
1. LM 800 XL solvent-based synthetic rubber. 

D. Fill Compound: 
1. CCW-703 V Modified polyurethane, 2-part. 
2. LM 800 XL Solvent-based, synthetic rubber, 1-part. 
3. CCW-201 Polyurethane, 2-part. 

E. Termination Bar: SURE-SEAL Termination Bar 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions affecting installation of the through-wall flashing and 
accessory products for compliance with requirements. Verify that surfaces and conditions are 
suitable prior to commencing Work of this section. Do not proceed with installation until 
unsatisfactory conditions have been corrected. 

B. Concrete shall be cured for a minimum of seven days prior to installation. 

C. Surfaces shall be sound, dry and free of oil, grease, dirt, excess mortar or other contaminants. 

D. Surfaces shall be supported and flush at joints without large voids or sharp protrusions. 

E. Ledge, footing, shelf angle or lintel surfaces shall be flat, or preferably sloped to provide 
drainage to the exterior. Surfaces shall not be oriented so that water can pond on the through-
wall flashing. 

3.2 SURFACE PREPARATION 

A. Fill joints and cracks greater than ¼ inch width with Fill Compound struck flush. 

B. Fill inside corners and angle changes with minimum ½ inch tooled bead of Fill Compound. 

3.3 INSTALLATION 

A. Allow Fill Compound to cure fully before applying Product. 

B. Apply Product to sound substrate. Do not apply over mechanically-attached water resistive 
barrier such as felt, paper or house wrap. 
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C. Prepare all surfaces accepting Product with Contact Adhesive. 

D. Observe installation instructions, including coverage rates and drying times, indicated in 
Manufacturer’s literature. 

E. Apply Product over prepared surfaces according to Manufacturer’s instructions and drawings. 

F. Apply Mastic to edges of Product at laps, cuts and penetrations. 

G. Secure vertical termination of Product with Termination Bar and Mastic, reglet with Mastic, or 
cast-in-place according to Manufacturer’s instructions and drawings. 

H. Keep edge of product at least ½ inch away from exterior finish. 

I. Integrate Product with all adjacent flashings and water-resistive barriers, existing and newly 
installed, according to Manufacturer’s instructions and drawings. 

3.4 REPAIR AND PROTECTION 

A. Protect from damage during application and remainder of construction period. 

B. Inspect before covering and make repairs according to Manufacturer’s instructions. Remove 
and replace damaged material. 

C. Product is not designed for permanent exposure. Cover with exterior cladding as soon as 
schedule allows. 

END OF SECTION 076526 
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SECTION 077100 – ROOF SPECIALTIES  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Roof edge drainage systems and downspouts. 

B. Related Requirements: 
1. Section 076200 “Sheet Metal Flashing and Trim”. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For roof specialties. 

1. Include plans, elevations, expansion-joint locations, keyed details, and attachments to 
other work. Distinguish between plant- and field-assembled work. 

C. Samples: For each type of roof specialty and for each color and texture specified, including a 
complete full-size sample of the typical roof edge scupper. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: For tests performed by a qualified testing agency. 

B. Sample warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For roofing specialties to include in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer offering products meeting requirements 
that are FM Approvals listed for specified class. 

B. All Roof Specialties and metal panels specified in another Division 7 Section “Standing Seam 
Metal Roof” shall be provided by the same manufacturer. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of 
preconsumer recycled content not less than 53 percent. 

B. FM Approvals' Listing: Manufacture and install copings and roof-edge specialties that are listed 
in FM Approvals' "RoofNav" and approved for windstorm classification, Class 1-90. Identify 
materials with FM Approvals' markings. 

C. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes to prevent buckling, opening of joints, hole elongation, overstressing of components, 
failure of joint sealants, failure of connections, and other detrimental effects. Provide clips that 
resist rotation and avoid shear stress as a result of thermal movements. Base calculations on 
surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 
material surfaces. 

2.2 ROOF-EDGE DRAINAGE SYSTEMS 

A. Downspouts: As specified in Section 076200 “Sheet Metal Flashing and Trim”. Furnish with 
metal hangers, from same material as downspouts, and anchors. 

B. Parapet Scuppers: As specified in Section 076200 “Sheet Metal Flashing and Trim”. 

C. Box Gutters: As specified in Section 076200 “Sheet Metal Flashing and Trim”. 

D. Conductor Heads: As specified in Section 076200 “Sheet Metal Flashing and Trim”. 
Manufactured conductor heads, each with flanged back and stiffened top edge, and of 
dimensions and shape indicated, complete with outlet tube that nests into upper end of 
downspout, exterior flange trim, and built-in overflow. 

2.3 MISCELLANEOUS MATERIALS 

A. 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 Zinc-Coated (Galvanized) Steel Sheet: Series 300 stainless steel or hot-dip 
zinc-coated steel according to ASTM A 153/A 153M or ASTM F 2329. 

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

C. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M. 

D. Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for application. 
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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, underlayments, 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 weathertight performance. Verify 

shapes and dimensions of surfaces to be covered before manufacture. 
4. Torch cutting of roof specialties is not permitted. 
5. Do not use graphite pencils to mark metal surfaces. 

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. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of 

roof specialties for waterproof performance. 

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

1. Space movement joints at a maximum of 12 feet with no joints within 18 inches of corners 
or intersections unless otherwise indicated on Drawings. 

2. When ambient temperature at time of installation is between 40 and 70 deg F, 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 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. 

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

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

3.2 ROOF-EDGE DRAINAGE-SYSTEM INSTALLATION 

A. General: Install components to produce a complete roof-edge drainage system according to 
manufacturer's written instructions. Coordinate installation of roof perimeter flashing with 
installation of roof-edge drainage system. 

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

C. Downspouts: Join sections with manufacturer's standard telescoping joints. Provide hangers 
with fasteners designed to hold downspouts securely to walls and 1 inch (25 mm) away from 
walls; locate fasteners at top and bottom and at approximately 60 inches (1500 mm).  
1. Connect downspouts to underground drainage system indicated. 
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D. Parapet Scuppers: Install scuppers through parapet where indicated. Continuously support 
scupper, set to correct elevation, and seal flanges to interior wall face, over cants or tapered 
edge strips, and under roofing membrane. 

E. Conductor Heads: Anchor securely to wall with elevation of conductor top edge 1 inch (25 mm) 
below scupper discharge. 

3.3 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 079200 – JOINT SEALANTS  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Nonstaining silicone joint sealants. 
2. Latex joint sealants. 
3. Joint sealant backing materials including cylindrical sealant backing and secondary seals. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each joint-sealant product. 

B. Joint-Sealant Schedule: Including application and location, manufacturer and product name, 
formulation, color. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Sample warranties. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM C 1021 to conduct the testing 
indicated. 

1.5 WARRANTY 

A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not 
comply with performance and other requirements specified in this Section within specified 
warranty period. 

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

B. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not 
comply with performance and other requirements specified in this Section within specified 
warranty period. 

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

1.6 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 
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1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F (5 deg C). 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 
5. Where joint sealants are not compatible with specified and installed metal surfaces. 

PART 2 - PRODUCTS 

2.1 NONSTAINING SILICONE JOINT SEALANTS 

A. Nonstaining Joint Sealants: No staining of substrates when tested according to ASTM C 1248. 

B. Silicone, Nonstaining, S, NS, 50, NT: Nonstaining, single-component, nonsag, plus 50 percent 
and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; 
ASTM C 920, Type S, Grade NS, Class 50, Use NT.   

1. Product: Dowsil 790 series or Equivalent.  Subject to compliance with requirements: 

a. Pecora Corporation. 
b. Tremco Incorporated. 

2.2 LATEX JOINT SEALANTS 

A. Butyl-Rubber-Based Joint Sealant:  ASTM C 1311. 

1. Products:  Subject to compliance with requirements, provide one of the following: 
a. Bostik, Inc.; Chem-Calk 300. 
b. Pecora Corporation; BC-158. 
c. Tremco Incorporated; Tremco Butyl Sealant. 

2.3 JOINT SEALANT BACKING 

A. Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface skin), 
Type O (open-cell material), Type B (bicellular material with a surface skin) or any of the 
preceding types, as approved in writing by joint-sealant manufacturer for joint application 
indicated, and of size and density to control sealant depth and otherwise contribute to producing 
optimum sealant performance. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. EMSEAL. 
b. BASF Corporation-Construction Systems. 
c. Construction Foam Products; a Division of Nomaco, Inc. 

http://www.specagent.com/Lookup?ulid=9414
http://www.specagent.com/Lookup?uid=123456994278
http://www.specagent.com/Lookup?uid=123456994283
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2.4 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. 

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 to 
comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove laitance and form-release agents from concrete. 
2. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion. 

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as 
indicated by preconstruction joint-sealant-substrate tests or prior experience. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces. 

3.2 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with ASTM C 1193 and joint-sealant manufacturer's written installation 
instructions for products and applications indicated, unless more stringent requirements apply. 

B. Install sealant backings of kind indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability. 

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 to form smooth, uniform beads of configuration indicated. Use tooling 
agents that are approved in writing by sealant manufacturer and that do not discolor sealants or 
adjacent surfaces. 
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1. Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise indicated. 

3.3 FIELD QUALITY CONTROL 

A. Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive failure from 
testing or noncompliance with other indicated requirements will be considered satisfactory. 
Remove sealants that fail to adhere to joint substrates during testing or to comply with other 
requirements. Retest failed applications until test results prove sealants comply with indicated 
requirements. 

3.4 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. Flashing in masonry. 
b. Fasteners through masonry, locations as noted on Drawings. 
c. Other joints as indicated on Drawings. 

2. Joint Sealant: Silicone, nonstaining, nonsag, Class 50. Dowsil 790 Series 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's standard range. 

B. Joint-Sealant Application: Concealed mastics. 

1. Joint Locations: 
a. Concealed joints in roof specialties. 
b. Other joints as indicated on Drawings. 

2. Joint Sealant: Butyl-rubber based. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's standard range. 

END OF SECTION 079200 
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SECTION 081113 – HOLLOW METAL DOORS AND FRAMES  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 
1. Exterior hollow-metal doors and frames. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include the following: 

1. Elevations of each door type, including size & location of embossed panel details. 
2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses. 
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 

C. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of 
supplier, using same reference numbers for details and openings as those on Drawings. 
Coordinate with final door hardware schedule. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Field quality control reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Record Documents. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design product, subject to compliance with requirements, as manufactured by: 
1. Steelcraft; an Allegion brand. 

2.2 BASIS-OF-DESIGN HOLLOW METAL DOOR PRODUCT 

A. Subject to compliance with requirements, provide the following as Basis-of-Design for Hollow 
Metal Doors: 

a. Steelcraft CE Series Embossed Panel Doors. 
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b. Provide embossed panel doors manufactured to design as detailed in Drawings. 
c. Provide 3-panel doors as indicated. 6” rails, typical; 12” bottom rail; ogee profile 

emboss pattern. 

2.3 PERFORMANCE REQUIREMENTS 

A. Thermally Rated Door Assemblies: Provide door assemblies with U-factor of not more than 0.38 
deg Btu/F x h x sq. ft. when tested in accordance with ASTM C1363 or ASTM E1423. 

2.4 EXTERIOR HOLLOW-METAL DOORS AND FRAMES 

A. Commercial Doors and Frames: NAAMM-HMMA 861; ANSI/SDI A250.4, Physical Performance 
Level A. 

1. Doors: 

a. Type: As indicated in the Door and Frame Schedule. 
b. Thickness: 1-3/4 inches minimum. 
c. Face: Metallic-coated steel sheet, minimum thickness of 0.053 inch, with minimum 

G60 or A60 coating. 
d. Edge Construction: Continuously welded with no visible seam. 
e. Top Edge Closures: Close top edges of doors with flush closures of same material 

as face sheets. Seal joints against water penetration. 
f. Bottom Edges: Close bottom edges of doors where required for attachment of 

weather stripping with end closures or channels of same material as face sheets. 
Provide weep-hole openings in bottoms of exterior doors to permit moisture to 
escape. 

g. Core: The door shall be stiffened by continuous vertically formed steel sections 
which, upon assembly, shall span the full thickness of the interior space between 
door faces. These stiffeners shall be 0.030" minimum thickness, spaced so that the 
vertical interior webs shall be no more than 6" apart and securely fastened to both 
face sheets by spot welds spaced a maximum of 5" o.c. vertically.   Spaces 
between stiffeners shall be filled with fiberglass, batt-type material. 

2. Frames: 

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch, except 
0.067 inch for openings exceeding 4 feet wide; with minimum G60 or A60 coating. 

b. Construction: Full profile welded. 

2.5 FRAME ANCHORS 

A. Jamb Anchors: 

1. Type: Anchors of minimum size and type required by applicable door and frame 
standard, and suitable for performance level indicated. 

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames with 
no floor anchor. Provide one additional anchor for each 24 inches of frame height above 
7 feet. 

3. Postinstalled Expansion Anchor: Minimum 3/8-inch diameter bolts with expansion shields 
or inserts, with manufacturer's standard pipe spacer. 
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B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor. 

C. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z coating designation; mill 
phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A1008/A1008M or 
ASTM A1011/A1011M; hot-dip galvanized in accordance with ASTM A153/A153M, 
Class B. 

2.6 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for 
exposed applications. 

B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, Commercial Steel (CS), Type B; free of scale, 
pitting, or surface defects; pickled and oiled. 

C. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B. 

D. Inserts, Bolts, and Fasteners: Hot-dip galvanized in accordance with ASTM A153/A153M. 

E. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application 
indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for 
attaching hollow-metal frames of type indicated. 

F. Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); consisting of 
fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed 
indexes of 25 and 50, respectively; passing ASTM E136 for combustion characteristics. 

G. Glazing: Comply with requirements in Section 088000 "Glazing." 

2.7 FABRICATION 

A. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations 
require multiple sections. Where frames are fabricated in sections, provide alignment plates or 
angles at each joint, fabricated of metal of same or greater thickness as frames. 

1. Transom Bar Frames: Provide closed tubular members with no visible face seams or 
joints, fabricated from same material as door frame. Fasten members at crossings and to 
jambs by welding, or by rigid mechanical anchors. 

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 
unless otherwise indicated. 

3. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers 
as follows. Keep holes clear during construction. 

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers. 
b. Double-Door Frames: Drill stop in head jamb to receive two door silencers. 

B. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated 
mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, and 
tapping in accordance with ANSI/SDI A250.6, the Door Hardware Schedule, and templates. 
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1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted 
door hardware. 

2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for hardware. 

C. Glazed Lites: Provide stops and moldings around glazed lites where indicated. Form corners of 
stops and moldings with mitered hairline joints. 

1. Provide stops and moldings flush with face of door, and with beveled stops unless 
otherwise indicated. 

2. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that each 
glazed lite is capable of being removed independently. 

3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors 
and frames. Provide loose stops and moldings on inside of hollow-metal doors and 
frames. 

4. Coordinate rabbet width between fixed and removable stops with glazing and installation 
types indicated. 

5. Provide stops for installation with countersunk flat- or oval-head machine screws spaced 
uniformly not more than 9 inches o.c. and not more than 2 inches o.c. from each corner. 

2.8 STEEL FINISHES 

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer 
complying with ANSI/SDI A250.10; recommended by primer manufacturer for substrate; 
compatible with substrate and field-applied coatings despite prolonged exposure. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, 
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 
faces. Touch up factory-applied finishes where spreaders are removed. 

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door 
hardware. 

3.2 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 without 
damage to completed Work. 

a. Where frames are fabricated in sections, field splice at approved locations by 
welding face joint continuously; grind, fill, dress, and make splice smooth, flush, 
and invisible on exposed faces. Touch-up finishes. 

b. Install frames with removable stops located on secure side of opening. 
2. Floor Anchors: Secure with postinstalled expansion anchors. 
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a. Floor anchors may be set with power-actuated fasteners instead of postinstalled 
expansion anchors if so indicated and approved on Shop Drawings. 

3. Masonry Walls: Coordinate installation of frames to allow for solidly filling space between 
frames and masonry with grout or mortar. 

4. Installation Tolerances: Adjust hollow-metal frames 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. 

B. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances 
specified below. 

1. Non-Fire-Rated Steel Doors: Comply with ANSI/SDI A250.8. 

C. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-
metal manufacturer's written instructions. 

3.3 REPAIR 

A. 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. 

B. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint 
according to manufacturer's written instructions. 

C. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in 
painting Sections. 

END OF SECTION 081113 
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SECTION 081119 – STAINLESS STEEL DOORS AND FRAMES  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 
 

1. Stainless steel doors and frames. 

B. Related Requirements: 
 

1. Section 081113 “Hollow Metal Doors and Frames”. 
2. Section 087100 "Door Hardware”. 
3. Section 088000 “Glazing”. 

 

1.2 REFERENCES 

A. Standards: 
 

1. ANSI A250.4-2011, Test Procedure and Acceptance Criteria for Physical Endurance for 
Steel Doors, Frames and Hardware Reinforcing. 
 

2. ANSI/NAAMM HMMA 801-12, Glossary of Terms for Hollow Metal Doors and Frames 
 

3. ANSI/NFPA 80 -2015, 16th Edition, Standard for Fire Doors and Fire Windows 
 

4. ANSI/NFPA 252-2017, Standard Methods of Fire Tests of Door Assemblies 
 

5. ANSI/UL 10B-2009, Fire Tests of Door Assemblies, 9th edition 
 

6. ANSI/UL 10C-2016, Positive Pressure Fire Test of Door Assemblies, 1st Edition 
 

7. ASTM B117-16 Method of Salt Spray (Fog) Testing. 
 

8. ASTM C 143/C 143M-15a, Test Method for Slump of Hydraulic-Cement Concrete 
 

9. ASTM D1735-14, Practice for Testing Water Resistance of Coating Using Water Fog        
Apparatus. 

 
10. NAAMM HMMA 802-07, Manufacturing of Hollow Metal Doors and Frames 

 
11. NAAMM HMMA 803-08, Steel Tables 

 
12. NAAMM HMMA 810-08, Hollow Metal Doors 

 
13. NAAMM HMMA 810 TN01-03, Defining Undercuts 

 
14. NAAMM HMMA 820-87, Hollow Metal Frames 
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15. NAAMM HMMA 820 TN01-03, Grouting Hollow Metal Frames 
 

16. NAAMM HMMA 820 TN02-03, Continuously Welded 
 

17. NAAMM HMMA 830-02, Hardware Selection for Hollow Metal Doors and Frames 
 

18. NAAMM HMMA 831-11, Recommended Hardware Locations for Hollow Metal Doors and 
Frames 

 
19. ANSI/NAAMM HMMA 866 Commercial Stainless Steel Doors and Frames  

 
20. NAAMM HMMA 840-16, Guide Specifications for Installation and Storage of Hollow Metal 

Doors and Frames 
 

21. NAAMM HMMA 850-14, Fire-Rated Hollow Metal Doors and Frames 
 
1.3 DEFINITIONS 

A. Minimum Thickness: Minimum thickness of base metal without coatings according to NAAMM-
HMMA 803 or SDI A250.8. 

1.4 COORDINATION 

A. Coordinate anchorage installation for stainless steel frames. Furnish setting drawings, templates, 
and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 
items with integral anchors. Deliver such items to Project site in time for installation. 

B. Coordinate requirements for installation of door hardware, electrified door hardware, and access 
control and security systems. 

1.5 TESTING AND PERFORMANCE 

A. Performance Test for Steel Doors and Hardware Reinforcements (ANSI A151.1) 

B. The test specimen shall be a 3' - 0" x 7' - 0" nominal size 1¾" door. 

C. The specimen shall be tested in accordance with the ANSI A151.1 procedure for the Level “A” 
doors (1,000,000 cycles). 

 
1. The specimen shall be tested in accordance with the ANSI AI 51.1 procedure for twist test 

which requires a maximum pressure of 300 lbs. pressure. 

D. All test reports shall include a description of the test specimen, procedures used in testing, and 
indicate compliance with the acceptance criteria of the test. 

1.6 QUALITY ASSURANCE 

A. Manufacturer’s Qualifications. 
 

1. Manufacturer shall provide evidence of having personnel and plant equipment capable of 
fabricating stainless steel door and frame assemblies of the type specified herein.  
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B. Installer Qualifications 
 

1. Installer, trained by the primary product manufacturer, with a minimum of five (5) years 
documented experience installing stainless steel doors and frame assemblies similar in 
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. 

C. Quality Criteria. 
 

1. Fabrication methods and product quality shall meet the standards set by the Hollow Metal 
Manufacturers Association, HMMA, a Division of the National Association of Architectural 
Manufacturers, NAAMM, as set forth in these specifications. 
 

1.7 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include construction details, material descriptions, core 
descriptions, fire-resistance ratings, and finishes. 

B. Shop Drawings: Include the following: 
 

1. Elevations of each door type. 
 

2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses. 
 

3. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 
 

4. Locations of reinforcement and preparations for hardware. 
 

5. Details of each different wall opening condition. 
 

6. Details of anchorages, joints, field splices, and connections. 
 

7. Details of accessories. 
 

C. Samples for Initial Selection: For stainless steel doors and frames. 
 

1. Samples for Verification (No work to be fabricated until samples are approved): 
 

2. Finishes: For each type of exposed finish required, prepared on Samples of not less than 
3 by 5 inches (75 by 127 mm). 
 

3. Fabrication: Prepare Samples approximately 8 by 10 inches (203 by 254 mm) corner 
section to demonstrate compliance with requirements for quality of materials and 
construction: 

 
a. Doors: Show vertical-edge including welding joint of head to jamb, top, and bottom 

construction; core construction; and hinge, hinge mortise and other applied 
hardware reinforcement. Include separate section showing glazing if applicable with 
glazing stop applied to both head and jamb section to show corner joint. 

b. Frames: Show profile, corner joint, floor and wall anchors, and silencers. Include 
separate section showing fixed hollow-metal panels and glazing with stops if 
applicable. 
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D. Product Schedule: For stainless steel doors and frames, show each door and opening, prepared 
by or under the supervision of supplier, using same reference numbers for details and openings 
as those on Drawings. Coordinate with final door hardware schedule – Show hardware group on 
schedule. Provide one schedule for the entire project – coordinate schedule for doors and 
openings of materials specified in other sections. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver stainless steel doors and frames palletized, packaged, or crated to provide protection 
during transit and Project-site storage. Do not use non-vented plastic. 

 
1. Provide additional protection to prevent damage to finished surface of stainless steel units. 

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded 
to jambs and mullions. 

C. Store stainless steel doors and frames vertically under cover at Project site with head up. Place 
on minimum 4-inch- (102-mm-) high wood blocking. Provide minimum 1/4-inch (6-mm) space 
between each stacked door to permit air circulation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

 
1. Ceco Door; ASSA ABLOY. 

 
2. Curries Company; ASSA ABLOY. 

 
3. Greensteel Industries, Ltd. 

 
4. Steelcraft; an Allegion brand. 

2.2 PERFORMANCE REQUIREMENTS 

A. Thermally Rated Door Assemblies: Provide door assemblies with U-factor of not more than 0.70 
deg Btu/F x h x sq. ft. or as required to meet LEED Certification requirements when tested 
according to ASTM C 518. 

2.3 STAINLESS STEEL DOORS AND FRAMES 

A. Stainless Steel Doors (Extra Heavy-Duty, SDI A250.8, Level 3) and Frames (Maximum Heavy-
Duty, SDI A250.8, Level 4): NAAMM-HMMA 866; SDI A250.4, Physical Performance Level A. At 
locations indicated in the Door and Frame Schedule. 

 
1. Doors: 

 
a. Type: As indicated in the Door and Frame Schedule. 
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b. Thickness: 1-3/4 inches. Doors shall be neat in appearance and free from warping 
or buckle.  Edge bends shall be true and straight and of minimum radius for the 
thickness of the metal used. 

c. Face: Face sheets shall be 0.050 in. (1.27 mm) minimum thickness and shall be 
manufactured from Type 316 stainless steel sheet. Steel shall be free of scale, 
pitting, coil breaks or surface blemishes, buckles, waves or other defects.  

d. Edge Construction: Door face sheets shall be joined at their vertical edges by a 
continuous weld extending the full height of the door with no visible seams on their 
faces or vertical edges per HMMA-801-83. Joint shall be set toward the center of the 
vertical edge of the door. A joint at the corner of the door face and the vertical edge 
is not accepted. The top and bottom edges shall be closed with a continuous 
channel, also not less than 0.062”(1.59 mm) thickness, welded to both sheets. 

e. Edge Profiles: Edge profiles shall be provided on both vertical edges of single acting 
doors as follows: beveled 1/8” in 1 ¾” profile. All hardware for single acting doors 
shall be designed for beveled edges as specified. 

f. Core: The door shall be stiffened by continuous vertically formed steel sections 
which, upon assembly, shall span the full thickness of the interior space between 
door faces. These stiffeners shall be 0.030" minimum thickness, spaced so that the 
vertical interior webs shall be no more than 6" apart and securely fastened to both 
face sheets by spot welds spaced a maximum of 5" o.c. vertically.   Spaces between 
stiffeners shall be filled with fiberglass, batt-type material. 

g. Fire-Rated Core: Manufacturer's standard vertical steel stiffener core for fire-rated 
doors. 

h. Exposed Finish: No. 6, Dull Satin 
 

2. Frames: 
 

a. Materials: Type 316 stainless steel sheet. Minimum thickness: In openings 4' - 0" 
or less, steel shall be 0.062" (1.59 mm) minimum thickness. In openings greater 
than 4' - 0", steel shall be 0.078" (1.98 mm) minimum thickness.   

b. Transom Frames: Fabricated from same thickness material as adjacent door frame.. 
c. Construction: Full profile welded. 

 
1) All frames shall have integral stops and be welded units of the sizes and types 

shown in the contract drawings. 
2) Corner joints shall have all contact edges closed tight with miter faces, and 

either butted or miter stops. Faces and soffits shall be continuously welded 
and the faces finished smooth. The use of gussets or splice plates as a 
substitute for welding shall not be acceptable. 

3) All other face joints shall be continuously welded and smoothly finished. 
4) Minimum depth of stops shall be ⅝". Cut-off stops, where shown, shall be 

capped at heights as shown in the contract drawings, and jamb joints below 
cut-off stops shall be welded, filled and ground smooth so that there are no 
visible seams 

5) When shipping limitations so dictate, frames for large openings shall be 
fabricated in sections designated for assembly in the field by others. 
Alignment plates or angles shall be installed at each joint. Such components 
shall be the same thickness as the frame. Field joints shall be made in 
accordance with approved submittal drawings and shall be field welded. 

 
3. Exposed Finish: No. 6, Dull Satin. 
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2.4 FRAME ANCHORS 

A. Jamb Anchors: 
 

1. Masonry Type: 
 

a. Frames for installation in existing masonry or concrete walls shall be prepared for 
stainless steel expansion bolt type anchors. The preparation shall consist of a 
countersunk hole for a ⅜" diameter bolt and a spacer from the unexposed surface 
of the frame to the wall. The spacer shall be welded to the frame and spaced a 
maximum of 6" from the top and bottom, with intermediate spacing at a maximum of 
26" o.c. Fasteners for such anchors shall be stainless steel provided by Installer. All 
frames installed in exterior openings shall be filled with grout. 

 
2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames with 

no floor anchor. Provide one additional anchor for each 24 inches (610 mm) of frame height 
above 7 feet (2.1 m). 
 

3. Post-installed Expansion Anchor: Minimum 3/8-inch- (9.5-mm-) diameter bolts with 
expansion shields or inserts, with manufacturer's standard pipe spacer. 

B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor. 
 

1. Floor anchors with two holes for fasteners shall be fastened inside jambs with at least four 
(4) spot welded per anchor. 
 

2. Where so scheduled for finish floor underlayment thickness, adjustable floor anchors, 
providing no less than 2" height adjustment, shall be fastened in place with at least four (4) 
spot welds per anchor. Terminate bottom of frames at top of underlayment. 
 

3. Floor anchors shall be of the same material as the frame, with a minimum of 0.078" 
thickness. 

C. Material: stainless steel sheet – same type as door face. 

2.5 MATERIALS 

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of 
preconsumer recycled content not less than 25 percent  

B. Stainless Steel Sheet: ASTM A 240/A 240M, austenitic stainless-steel, Type 316. 

C. Steel Sheet: ASTM A 1008/A 1008M or ASTM A 1011/A 1011M, commercial steel, Type B. 

D. Metallic-Coated Steel Sheet: ASTM A653/A 653M, commercial steel, with minimum G60 (Z180) 
or A60 (ZF180) metallic coating. 

E. Foam-Plastic Insulation: Manufacturer’s standard polystyrene board insulation with maximum 
flame-spread and smoke-developed indexes of 75 and 450, respectively, according to ASTM 84. 
Enclose insulation completely within door. 

F. Mineral-Fiber Insulation: Insulation made of rock-wool fibers, slag-wool fibers, or glass fibers. 
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G. Inserts, Bolts, and Fasteners: Stainless Steel where noted, otherwise, Hot-dip galvanized 
according to ASTM A 153/A 153M. 

H. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application 
indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for 
attaching hollow-metal frames of type indicated. 

I. Mineral-Fiber Insulation: ASTM C 665, Type I (blankets without membrane facing); consisting of 
fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed 
indexes of 25 and 50, respectively; passing ASTM E 136 for combustion characteristics. 

J. Grout: Comply with ASTM C 476, with a slump of not more than 4 inches (102) as measured 
according to ASTM C 143/C 143M. 

2.6 FABRICATION 

A. Door Astragals: Provide overlapping astragal on one leaf of pairs of doors where required by 
NFPA 80 for fire-performance rating or where indicated. Extend minimum 3/4 inch (19 mm) 
beyond edge of door on which astragal is mounted or as required to comply with published listing 
of qualified testing agency. 

B. Stainless Steel Frames: Fabricate in one piece except where handling and shipping limitations 
require multiple sections. Where frames are fabricated in sections, provide alignment plates or 
angles at each joint, fabricated of metal of same or greater thickness as frames. 

 
1. Sidelite and Transom Bar Frames: Provide closed tubular members with no visible face 

seams or joints, fabricated from same material as door frame. Fasten members at 
crossings and to jambs by welding. 
 

2. Provide stainless steel countersunk sheet metal screws spaced uniformly not more than 9 
inches (230 mm) o.c. and not more than 2 inches (51 mm) o.c. from each corner.for 
exposed fasteners unless otherwise indicated. 
 

3. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers as 
follows. Keep holes clear during construction. 

 
a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers. 
b. Double-Door Frames: Drill stop in head jamb to receive two door silencers. 

1) Coordinate with scheduled Door Hardware. 
 

4. Frames for installation in masonry wall openings more than 4' - 0" in width shall have an 
angle or channel stiffener made from the same material as the frame that shall be factory 
welded into the head when the head is to be grouted. Such stiffener shall not be used as 
lintel or load bearing member, shall not be longer than the opening width but not shorter 
than 1" and they shall not be less than 0.105" in thickness. 
 

5. Plaster guards shall be provided and welded in place at all hardware mortises on frames 
to be set in masonry or concrete openings. They shall be made from the same material as 
the frame with not less than 0.019" thickness. 
 

6. Where specified or scheduled, Stainless Steel Infill Panels will be secured flush to the 
outside of exterior frames or flush to the secure side of interior frames. The Infill Panels will 
be anchored to the frame sections with loose stops and moldings on inside or non-secure 
side of Stainless Steel frames. Provide stops for installation with stainless steel 
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countersunk sheet metal screws spaced uniformly not more than 9 inches (230 mm) o.c. 
and not more than 2 inches (51 mm) o.c. from each corner. 

C. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated 
mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, and 
tapping according to SDI A250.6, the Door Hardware Schedule, and templates. 

 
1. Comply with BHMA A156.115 for preparing stainless steel doors and frames for hardware. 

 
2. Where nontemplated, mortised, and surface-mounted door hardware is to be applied, 

reinforce doors and frames, with all drilling and tapping done in the field, to receive: 
 

a. Minimum thickness for hardware reinforcements in doors as follows: 
 

1) Full mortise hinges and pivots, 0.180". 
2) Reinforcements for lock fronts, concealed holders, or surface mounted closer, 

0.105". 
3) Internal reinforcements for all other surface applied hardware 0.075". 
 

b. Minimum thickness for hardware reinforcements in frames as follows: 
 

1) Hinge and pivot reinforcements ..., 0.195" x 1¼" >10" in length. 
2) Strike reinforcements ..., 0.105" 
3) Closer reinforcements ..., 0.105" 
4) Flush bolt reinforcements ..., 0.105" 
5) Reinforcements for surface applied hardware ..., 0.105" 
6) Reinforcements for hold open arms ..., 0.105" 
7) Reinforcements for surface panic devices ..., 0.105" 

 

2.7 STAINLESS STEEL FINISHES 

A. Stainless Steel Finishes: Remove tool and die marks and stretch lines, or blend into finish.  Grind 
and polish surfaces to produce uniform finish, free of cross scratches.  When polishing is 
completed, passivate and rinse surfaces.  Remove embedded foreign matter and leave surfaces 
chemically clean. 

B.  Finish: No. 6, Dull Satin.  

C. Grain Direction: For finishes exhibiting grain, run grain vertically on door faces and frame jambs. 

2.8 CLEARANCES AND TOLERANCES 

A. Edge clearances for swinging doors shall not exceed the following 
 

1. Between doors and frames, at head and jambs ..., 3/16". 
 

2. Between edges of pairs of doors ..., 1/16" 
 

3. At door sills where a threshold is used ..., ⅜". Measured from bottom of door to top of 
threshold. 
 

4. At door sills where no threshold is used ..., ¾". 
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5. Between door bottom and nominal surface of floor coverings at fire rated openings as 

provided in NFPA 80-990, Paragraph 2.5.5. 

B. Manufacturing tolerances: Fabricate frames to tolerances indicated in NAAMM-HMMA 866; 
tolerances  shall be maintained within the following limits: 

 
1. Frames for single door or pair of doors: 

 
a. Thickness of sheet metal ..., +0.015"; —0.007". 
b. Width, measured between rabbets at the head. Nominal opening width ..., + 1/16"; 

— 1/32". 
c. Height (total length of jamb rabbet). Nominal opening height ..., + 3/64". 
d. Cross sectional profile dimensions. 

 
1) Face ..., + 1/32". 
2) Stop ..., ± 1/32". 
3) Rabbet ..., + 1/32". 
4) Depth ..., + 1/32". 
5) Throat ..., ± 1/16". Frames overlapping walls to have throat dimension ⅛" 

greater than dimensioned wall thickness to accommodate irregularities in wall 
construction. 

2. Doors: 
 

a. Thickness of sheet metal ... +0.015"; —0.007". 
b. Width ..., + 3/64" 
c. Height ...,  + 3/64" 
d. Thickness ..., + 1/16" 
e. Hardware cutout dimensions. Template dimensions ..., +0.015"; —0" 
f. Hardware location ..., + 1/32" 

2.9 HARDWARE LOCATIONS 
 

1. The location of hardware on doors and frames shall be coordinated with the locations 
indicated in Specification Section 087100 Door Hardware. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Remove wraps or covers from doors and frames upon delivery at the building site. Record any 
damage or error in the stainless steel doors and frames delivered to the job site, and notify the 
manufacturer/supplier on writing to maintain warranty and/or fire label 

B. Promptly clean and touch up any scratches or disfigurement caused in shipping or handling. 

C. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, 
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 
faces. Check doors and frames for correct size, swing, fire rating and opening number. 

D. Store door and frame materials in a dry location on planks at least 4" off ground or 2" off floor 
slab. Doors shall be stored in a vertical position and spaced at least ⅜" by wood strip or blocking. 
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Materials shall be covered to protect them from damage but in such a manner as to permit air 
circulation. Place no more than 5 doors or welded frames in a group. In the case of multi-opening 
frames, no more than three units should be stored in a group, to avoid serious racking or other 
damage to the bottom of the frame 

E. Drill and tap doors and frames to receive non-templated, mortised, and surface-mounted door 
hardware. 

3.2 INSTALLATION 

A. General: Install stainless steel doors and frames plumb, rigid, properly aligned, and braced 
securely until permanent anchors are set. Comply with approved Shop Drawings and with 
manufacturer's written instructions. 

B. The installer shall perform the following: 
 

1. Prior to installation, the area of floor on which the frame product is to be installed, and 
within the path of the door swing, shall be checked for flatness. 
 

2. Prior to installation, all interior surfaces of perimeter frame product sections to be installed 
in masonry or concrete walls shall be isolated and protected from grout and antifreeze 
agents. 

C. Doors and frame product shall be checked for correct size, swing, fire rating and opening number.  
Permissible installation tolerances shall not exceed the following: 

 
1. Squareness, ±1/16" measured on a line, 90 degrees from one jamb, at the upper corner of 

the frame at the other jamb. 
 

2. Squareness, ± 1/16" measured on a line, 90 degrees from one jamb, at the upper corner of 
the frame at the other jamb. 
 

3. Twist, ±1/16" measured at face corners of jambs on parallel lines perpendicular to the plane 
of the wall. 
 

4. Plumbness, +1/16" measured on the jamb at the floor. 

D. Stainless Steel Frames: Comply with NAAMM-HMMA 840. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 
anchors are set. After wall construction is complete, remove temporary braces without 
damage to completed Work. 

 
a. Where frames are fabricated in sections, field splice at approved locations by 

welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and 
invisible on exposed faces. Touch-up finishes. 

b. Install frames with removable stops located on secure side of opening. 
 

2. Floor Anchors: Secure with postinstalled expansion anchors. 
 

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled 
expansion anchors if so indicated and approved on Shop Drawings. 
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3. Hardware must be applied in accordance with hardware manufacturer’s templates and 
instructions. 
 

4. Plaster guards and junction boxes are intended to protect hardware mortises and tapped 
mounting holes from masonry grout of 4" maximum slump consistency which is hand 
troweled in place. If a light consistency grout (greater than 5" slump when tested in 
accordance with ASTM C l43/C 143M) is to be used, special precautions must be taken in 
the field by the installation contractor to protect the aforementioned. 
 

5. Frame products are not intended or designed to act as forms for grout or concrete. Grouting 
of hollow metal sections shall be done in “lifts” or precautions shall be otherwise taken by 
the contractor to ensure that frames are not deformed or damaged by the hydraulic forces 
that occur during this process. 
 

6. Any grout or other bonding material shall be promptly cleaned off of frames or doors 
following installation. Hollow metal surfaces shall be kept free of grout, tar, or other bonding 
material or sealer. 
 

7. In-Place Concrete or Masonry Construction: Secure frames in place with post-installed 
expansion anchors. Countersink anchors, and fill and make smooth, flush, and invisible on 
exposed faces. 
 

8. Exposed hollow metal surfaces which have been scratched or otherwise marred during 
installation, cleaning, and/or field welding, shall promptly be finished smooth, cleaned, 
treated for maximum paint adhesion and touched up with a rust inhibitive primer 
comparable to and compatible with the shop applied primer and finish paint specified in 
Section 099000. 

E. Stainless steel Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances 
specified below. 

 
1. Non-Fire-Rated Steel Doors: Comply with NAAMM-HMMA 841 and NAAMM-HMMA guide 

specification indicated. 

3.3 ADJUSTING AND CLEANING 

A. Clean grout and other bonding material off stainless steel doors and frames immediately after 
installation. 

B. Stainless Steel Touchup: Immediately after erection, smooth any scratched or damaged areas of 
stainless steel; polish to match undamaged finish. 

 

END OF SECTION 081119 
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SECTION 085200 - WOOD WINDOWS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Aluminum-clad wood windows. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

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

2. Review, discuss, and coordinate the interrelationship of wood windows with other exterior 
wall components. Include provisions for anchoring, flashing, weeping, sealing perimeters, 
and protecting finishes. 

3. Review and discuss the sequence of work required to construct a watertight and 
weathertight exterior building envelope. 

4. Inspect and discuss the condition of substrate and other preparatory work performed by 
other trades. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, glazing and fabrication methods, 
dimensions of individual components and profiles, hardware, and finishes for wood 
windows. 

B. Sustainable Design Submittals: 

1. Chain-of-Custody Certificates: For certified wood products. Include statement of costs. 
2. Chain-of-Custody Qualification Data: For manufacturer and vendor. 

C. Shop Drawings: For wood windows. 

1. Include plans, elevations, sections, hardware, accessories, insect screens, operational 
clearances, and details of installation, including anchor, flashing, and sealant installation. 

D. Samples: For each exposed product and for each color specified, 2 by 4 inches in size. 

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

1. Include Samples of hardware and accessories involving color selection. 
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F. Samples for Verification: For wood windows and components required, prepared on Samples of 
size indicated below: 

1. Exposed Finishes: 2 by 4 inches. 
2. Exposed Hardware: Full-size units. 

G. Product Schedule: For wood windows. Use same designations indicated on Drawings. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For each type of wood window, for tests performed by a qualified testing 
agency. 

C. Field quality-control reports. 

D. Sample Warranties: For manufacturer's warranties. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Products must be certified by independent third parties and labeled 
as having been produced in compliance with the accepted principles of sustainable forest 
management. Current sustainability certification systems that comply include the Sustainable 
Forestry Initiative (SFI), Forest Stewardship Council (FSC), and Program for the Endorsement 
of Forest Certification (PEFC). 

B. Certified Wood: Provide an invoice including vendor's chain-of-custody number, product cost, 
and entity being invoiced. 

C. Vendor Qualifications: A vendor that is certified for chain of custody by a SFI-, FSC-, or PEFC-
accredited certification body. 

D. Installer Qualifications: An installer acceptable to wood window manufacturer for installation of 
units required for this Project. 

E. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for materials and execution. 

1. Build mockup of typical wall area as indicated on Drawings. 
2. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.6 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace wood windows that fail in 
materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 
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a. Failure to meet performance requirements. 
b. Structural failures including excessive deflection, water leakage, and air infiltration. 
c. Faulty operation of movable sash and hardware. 
d. Deterioration of materials and finishes beyond normal weathering. 
e. Failure of insulating glass. 

2. Warranty Period: 

a. Window: 10 years from date of Substantial Completion. 
b. Glazing Units, Non-laminated: 20 years from date of Substantial Completion. 
c. Glazing Units, Laminated: 10 years from date of Substantial Completion. 
d. Aluminum-Cladding Finish: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain wood windows from single source from single manufacturer. 

2.2 WINDOW PERFORMANCE REQUIREMENTS 

A. Product Standard: Comply with AAMA/WDMA/CSA 101/I.S.2/A440 for definitions and minimum 
standards of performance, materials, components, accessories, and fabrication unless more 
stringent requirements are indicated. 

1. Window Certification: WDMA certified with label attached to each window. 

B. Performance Class and Grade: AAMA/WDMA/CSA 101/I.S.2/A440. 

C. Thermal Transmittance: NFRC 100 maximum whole-window U-factor to meet required code 
minimums. 

D. Solar Heat-Gain Coefficient (SHGC): NFRC 200 maximum whole-window SHGC to meet 
required code minimums. 

2.3 WOOD WINDOWS 

A. Aluminum-Clad Wood Windows: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Pella 
Corporation; Pella Reserve Traditional Series windows or comparable product by one of 
the following: 

a. Andersen Windows, Inc.; Andersen Corporation. 
b. Marvin. 

B. Operating Types: Provide the following operating types in locations indicated on Drawings: 
1. Single hung. 
2. Fixed. 
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C. Certified Wood: Wood products to be labeled in accordance with the AF&PA's Sustainable 
Forestry Initiative, be certified as "FSC Pure" in accordance with FSC STD-01-001 and 
FSC STD-40-004, or be certified and labeled in accordance with the standards of the Program 
for Endorsement of Forest Certification. 

D. Frames and Sashes: Fine-grained wood lumber complying with 
AAMA/WDMA/CSA 101/I.S.2/A440; kiln dried to a moisture content of not more than 12 percent 
at time of fabrication; free of visible finger joints on linear members, blue stain, knots, pitch 
pockets, and surface checks larger than 1/32 inch deep by 2 inches wide; water-repellent 
preservative treated. 

1. Exterior Finish: Aluminum-clad wood. 

a. Aluminum Finish: Manufacturer's standard fluoropolymer two-coat system with 
fluoropolymer color topcoat containing not less than 70 percent PVDF resin by 
weight and complying with AAMA 2605. 

b. Color: As selected by Architect from Manufacturer’s range of standard 
fluoropolymer two-coat system with fluoropolymer color topcoat containing not less 
than 70 percent PVDF resin by weight and complying with AAMA 2605. 

2. Interior Finish: Manufacturer's standard factory-prime coat. 

E. Impact-Resistant Insulating-Glass Units: ASTM E2190 with two lites. 

1. Interior Lite: ASTM C1036, Type 1, Class 1, q3. 

a. Tint: Clear. 
b. Kind: Fully tempered. 

2. Exterior Lite: ASTM C1172 clear laminated glass with two plies of float glass. 

a. Float Glass: Fully tempered. 
b. Interlayer Thickness: 0.090 inch. 

3. Filling: Fill space between glass lites with air. 
4. Low-E Coating: Pyrolytic on second surface. 

F. Hardware, General: Provide manufacturer's standard hardware fabricated from aluminum, 
stainless steel, carbon steel complying with AAMA 907, or other corrosion-resistant material 
compatible with adjacent materials; designed to smoothly operate, tightly close, and securely 
lock windows, and sized to accommodate sash weight and dimensions. 

1. Exposed Hardware Color and Finish: As selected by Architect from manufacturer’s full 
range. 

G. Hung Window Hardware: 

1. Counterbalancing Mechanism: Complying with AAMA 902, concealed, of size and 
capacity to hold sash stationary at any open position. 

2. Locks and Latches: Allow unobstructed movement of the sash across adjacent sash in 
direction indicated and operated from the inside only. 

H. Weather Stripping: Provide full-perimeter weather stripping for each operable sash unless 
otherwise indicated. 
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I. Fasteners: Noncorrosive and compatible with window members, trim, hardware, anchors, and 
other components. 

1. Exposed Fasteners: Do not use exposed fasteners to greatest extent possible. For 
application of hardware, use fasteners that match finish hardware being fastened. 

2.4 ACCESSORIES 

A. Dividers (False Muntins): Provide divider grilles in designs indicated for each sash lite. 

1. Quantity and Type: Three per sash, two permanently located at exterior and interior lites 
and one permanently located between insulating-glass lites, as designated by 
Manufacturer’s Integral Light Technology nomenclature. 

2. Material: Manufacturer's standard. 
3. Pattern: As indicated on Drawings. 
4. Profile: As selected by Architect from manufacturer's full range. 7/8” Ogee Integral Light 

Technology as Basis-of-Design. 
5. Finish: Matching color and finish of window exterior cladding / interior finish. 

2.5 INSECT SCREENS 

A. General: Fabricate insect screens to integrate with window frame. Provide screen for each 
operable exterior sash. Screen wickets are not permitted. 

1. Type and Location: Half, outside for single-hung sashes. 

B. Aluminum Frames: Manufacturer's standard aluminum alloy complying with SMA 1004 or 
SMA 1201. Fabricate frames with mitered or coped joints or corner extrusions, concealed 
fasteners, and removable PVC spline/anchor concealing edge of frame. 

1. Tubular Framing Sections and Cross Braces: Roll formed from aluminum sheet. 
2. Finish for Exterior Screens: Matching color and finish of window cladding. 

C. Glass-Fiber Mesh Fabric: Manufacturer’s standard mesh of PVC-coated, glass-fiber threads; 
woven and fused to form a fabric mesh resistant to corrosion, shrinkage, stretch, impact 
damage, and weather deterioration. Comply with ASTM D3656/D3656M and SMA 1201. 

1. Mesh Color: Manufacturer's standard. 

2.6 FABRICATION 

A. Fabricate wood windows in sizes indicated. Include a complete system for installing and 
anchoring windows. 

B. Glaze wood windows in the factory. 

C. Weather strip each operable sash to provide weathertight installation. 

D. Mullions: Provide mullions and cover plates, matching window units, complete with anchors for 
support to structure and installation of window units. Allow for erection tolerances and provide 
for movement of window units due to thermal expansion and building deflections. Provide 
mullions and cover plates capable of withstanding design wind loads of window units. 
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E. Complete fabrication, assembly, finishing, hardware application, and other work in the factory to 
greatest extent possible. Disassemble components only as necessary for shipment and 
installation. Allow for scribing, trimming, and fitting at Project site. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine openings, substrates, structural support, anchorage, and conditions, with Installer 
present, for compliance with requirements for installation tolerances and other conditions 
affecting performance of the Work. 

B. Verify rough opening dimensions, levelness of sill plate, and operational clearances. 

C. Examine wall flashings, vapor retarders, water and weather barriers, and other built-in 
components to ensure weathertight window installation. 

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

3.2 INSTALLATION 

A. Comply with manufacturer's written instructions for installing windows, hardware, accessories, 
and other components. For installation procedures and requirements not addressed in 
manufacturer's written instructions, comply with installation requirements in ASTM E2112. 

B. Install windows level, plumb, square, true to line, without distortion, anchored securely in place 
to structural support, and in proper relation to wall flashing and other adjacent construction to 
produce weathertight construction. 

C. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic 
action (dissimilar materials, treated lumber, etc.) at the points of contact with other materials. 

D. For fin method of attachment, integrate window system installation with exterior water-resistant 
barrier using flashing/sealant tape. Apply and integrate flashing/sealant tape with water-
resistant barrier using watershed principles in accordance with window manufacturer's written 
instructions. 

E. Place interior seal around window perimeter to maintain continuity of building thermal and air 
barrier using insulating-foam sealant. 

F. Seal window to exterior wall cladding with sealant and related backing materials at perimeter of 
assembly. 

G. Leave windows closed and locked. 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 
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1. Testing and inspecting agency will interpret tests and state in each report whether tested 
work complies with or deviates from requirements. 

B. Testing Services: Testing and inspecting of installed windows to take place as follows: 

1. Testing Methodology: Testing of windows for air infiltration and water resistance to be 
performed in accordance with AAMA 502. 

2. Air-Infiltration Testing: 

a. Test Pressure: That required to determine compliance with 
AAMA/WDMA/CSA 101/I.S.2/A440 performance class indicated. 

b. Allowable Air-Leakage Rate: 1.5 times the applicable 
AAMA/WDMA/CSA 101/I.S.2/A440 rate for product type and performance class 
rounded down to one decimal place. 

3. Water-Resistance Testing: 

a. Test Pressure: Two-thirds times test pressure required to determine compliance 
with AAMA/WDMA/CSA 101/I.S.2/A440 performance grade indicated. 

b. Allowable Water Infiltration: No water penetration. 

4. Testing Extent: Three windows of each type as selected by Architect and a qualified 
independent testing and inspecting agency. Windows to be tested after perimeter 
sealants have cured. 

5. Test Reports: Prepared in accordance with AAMA 502. 

C. Windows will be considered defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.4 ADJUSTING, CLEANING, AND PROTECTION 

A. Adjust operating sashes and hardware for a tight fit at contact points and weather stripping for 
smooth operation and weathertight closure. 

B. Clean exposed surfaces immediately after installing windows. Remove excess sealants, glazing 
materials, dirt, and other substances. 

1. Keep protective films and coverings in place until final cleaning. 

C. Remove and replace sashes if glass has been broken, chipped, cracked, abraded, or damaged 
during construction period. 

D. Protect window surfaces from contact with contaminating substances resulting from 
construction operations. If contaminating substances do contact window surfaces, remove 
contaminants immediately in accordance with manufacturer's written instructions. 

END OF SECTION 085200 
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SECTION 087100 – DOOR HARDWARE  

PART 1 - GENERAL 

1.1  SUMMARY 

A. Section includes:  

1. Mechanical and electrified door hardware 
2. Electronic access control system components 
3. Field verification, preparation and modification of existing doors and frames to receive new 

door hardware. 

B. Section excludes:  

1. Windows 
2. Cabinets (casework), including locks in cabinets 
3. Signage 
4. Toilet accessories 
5. Overhead doors 

C. Related Sections: 

1. Division 06 Section “Rough Carpentry” 
2. Division 06 Section "Finish Carpentry” 
3. Division 07 Section “Joint Sealants” for sealant requirements applicable to threshold 

installation specified in this section. 
4. Division 08 Sections: 

a. “Metal Doors and Frames” 
b. “Stainless Steel Doors and Frames”  

5. Division 09 sections for touchup, finishing or refinishing of existing openings modified by 
this section. 

6. Division 26 “Electrical” sections for connections to electrical power system and for low-
voltage wiring. 

7. Division 28 “Electronic Safety and Security” sections for coordination with other 
components of electronic access control system and fire alarm system. 

1.2  REFERENCES 

A. UL, LLC 

1. UL 10B - Fire Test of Door Assemblies 
2. UL 10C - Positive Pressure Test of Fire Door Assemblies 
3. UL 1784 - Air Leakage Tests of Door Assemblies 
4. UL 305 - Panic Hardware 

B. DHI - Door and Hardware Institute  
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1. Sequence and Format for the Hardware Schedule 
2. Recommended Locations for Builders Hardware 
3. Keying Systems and Nomenclature 
4. Installation Guide for Doors and Hardware 

C. NFPA – National Fire Protection Association 

1. NFPA 70 – National Electric Code 
2. NFPA 80 – 2016 Edition – Standard for Fire Doors and Other Opening Protectives 
3. NFPA 101 – Life Safety Code 
4. NFPA 105 – Smoke and Draft Control Door Assemblies 
5. NFPA 252 – Fire Tests of Door Assemblies 

D. ANSI - American National Standards Institute 

1. ANSI A117.1 – 2017 Edition – Accessible and Usable Buildings and Facilities 
2. ANSI/BHMA A156.1 - A156.29, and ANSI/BHMA A156.31 - Standards for Hardware and 

Specialties 
3. ANSI/BHMA A156.28 - Recommended Practices for Keying Systems 
4. ANSI/WDMA I.S. 1A - Interior Architectural Wood Flush Doors 
5. ANSI/SDI A250.8 - Standard Steel Doors and Frames 

1.3  SUBMITTALS 

A. General: 

1. Submit in accordance with Conditions of Contract and Division 01 Submittal Procedures. 
2. Prior to forwarding submittal: 

a. Comply with procedures for verifying existing door and frame compatibility for new 
hardware, as specified in PART 3, “EXAMINATION” article, herein. 

b. Review drawings and Sections from related trades to verify compatibility with 
specified hardware. 

c. Highlight, encircle, or otherwise specifically identify on submittals: deviations from 
Contract Documents, issues of incompatibility or other issues which may 
detrimentally affect the Work. 

B. Action Submittals: 

1. Product Data: Submit technical product data for each item of door hardware, installation 
instructions, maintenance of operating parts and finish, and other information necessary to 
show compliance with requirements. 

2. Riser and Wiring Diagrams: After final approval of hardware schedule, submit details of 
electrified door hardware, indicating: 

a. Wiring Diagrams: For power, signal, and control wiring and including: 
1) Details of interface of electrified door hardware and building safety and security 

systems. 
2) Schematic diagram of systems that interface with electrified door hardware. 
3) Point-to-point wiring. 
4) Risers. 
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3. Samples for Verification: If requested by Architect, submit production sample of requested 
door hardware unit in finish indicated and tagged with full description for coordination with 
schedule. 

a. Samples will be returned to supplier. Units that are acceptable to Architect may, after 
final check of operations, be incorporated into Work, within limitations of key 
coordination requirements. 

4. Door Hardware Schedule:  

a. Submit concurrent with submissions of Product Data, Samples, and Shop Drawings. 
Coordinate submission of door hardware schedule with scheduling requirements of 
other work to facilitate fabrication of other work critical in Project construction 
schedule. 

b. Submit under direct supervision of a Door Hardware Institute (DHI) certified 
Architectural Hardware Consultant (AHC) or Door Hardware Consultant (DHC) with 
hardware sets in vertical format as illustrated by Sequence of Format for the 
Hardware Schedule published by DHI.  

c. Indicate complete designations of each item required for each opening, include: 
1) Door Index: door number, heading number, and Architect’s hardware set 

number. 
2) Quantity, type, style, function, size, and finish of each hardware item. 
3) Name and manufacturer of each item. 
4) Fastenings and other pertinent information. 
5) Location of each hardware set cross-referenced to indications on Drawings. 
6) Explanation of all abbreviations, symbols, and codes contained in schedule. 
7) Mounting locations for hardware. 
8) Door and frame sizes and materials. 
9) Degree of door swing and handing. 
10) Operational Description of openings with electrified hardware covering egress, 

ingress (access), and fire/smoke alarm connections. 

5. Key Schedule:  

a. After Keying Conference, provide keying schedule that includes levels of keying, 
explanations of key system's function, key symbols used, and door numbers 
controlled. 

b. Use ANSI/BHMA A156.28 “Recommended Practices for Keying Systems” as 
guideline for nomenclature, definitions, and approach for selecting optimal keying 
system. 

c. Provide 3 copies of keying schedule for review prepared and detailed in accordance 
with referenced DHI publication. Include schematic keying diagram and index each 
key to unique door designations. 

d. Index keying schedule by door number, keyset, hardware heading number, cross 
keying instructions, and special key stamping instructions. 

e. Provide one complete bitting list of key cuts and one key system schematic 
illustrating system usage and expansion. Forward bitting list, key cuts and key 
system schematic directly to Owner, by means as directed by Owner. 

f. Prepare key schedule by or under supervision of supplier, detailing Owner’s final 
keying instructions for locks. 

C. Informational Submittals: 

1. Provide Qualification Data for Supplier, Installer and Architectural Hardware Consultant. 
2. Provide Product Data:  
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a. Certify that door hardware approved for use on types and sizes of labeled fire-rated 
doors complies with listed fire-rated door assemblies. 

b. Include warranties for specified door hardware. 

D. Closeout Submittals: 

1. Operations and Maintenance Data: Provide in accordance with Division 01 and include: 

a. Complete information on care, maintenance, and adjustment; data on repair and 
replacement parts, and information on preservation of finishes. 

b. Catalog pages for each product. 
c. Final approved hardware schedule edited to reflect conditions as installed. 
d. Final keying schedule 
e. Copy of warranties including appropriate reference numbers for manufacturers to 

identify project. 
f. As-installed wiring diagrams for each opening connected to power, both low voltage 

and 110 volts. 

E. Inspection and Testing: 

1. Submit written reports to the Owner and Authority Having Jurisdiction (AHJ) of the results 
of functional testing and inspection for:  

a. fire door assemblies, in compliance with NFPA 80. 
b. required egress door assemblies, in compliance with NFPA 101.  

1.4  QUALITY ASSURANCE 

A. Qualifications and Responsibilities: 

1. Supplier: Recognized architectural hardware supplier with a minimum of 5 years 
documented experience supplying both mechanical and electromechanical door hardware 
similar in quantity, type, and quality to that indicated for this Project.  Supplier to be 
recognized as a factory direct distributor by the manufacturer of the primary materials with 
a warehousing facility in the Project’s vicinity. Supplier to have on staff, a certified 
Architectural Hardware Consultant (AHC) or Door Hardware Consultant (DHC) available 
to Owner, Architect, and Contractor, at reasonable times during the Work for consultation. 

2. Installer: Qualified tradesperson skilled in the application of commercial grade hardware 
with experience installing door hardware similar in quantity, type, and quality as indicated 
for this Project. 

3. Architectural Hardware Consultant: Person 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 and meets these requirements: 

a. For door hardware: DHI certified AHC or DHC. 
b. Can provide installation and technical data to Architect and other related 

subcontractors. 
c. Can inspect and verify components are in working order upon completion of 

installation. 
d. Capable of producing wiring diagram and coordinating installation of electrified 

hardware with Architect and electrical engineers. 

4. Single Source Responsibility: Obtain each type of door hardware from single manufacturer. 
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B. Certifications: 

1. Electrified Door Hardware 

a. Listed and labeled as defined in NFPA 70, Article 100, by testing agency acceptable 
to authorities having jurisdiction. 

2. Accessibility Requirements:  

a. Comply with governing accessibility regulations cited in “REFERENCES” article 
087100, 1.02.D3 herein for door hardware on doors in an accessible route. This 
project must comply with all Federal Americans with Disability Act regulations and all 
Local Accessibility Regulations. 

C. Pre-Installation Meetings 

1. Keying Conference 

a. Incorporate keying conference decisions into final keying schedule after reviewing 
door hardware keying system including: 
1) Function of building, flow of traffic, purpose of each area, degree of security 

required, and plans for future expansion. 
2) Preliminary key system schematic diagram. 
3) Requirements for key control system. 
4) Requirements for access control. 
5) Address for delivery of keys. 

2. Pre-installation Conference 

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

b. Inspect and discuss preparatory work performed by other trades. 
c. Inspect and discuss electrical roughing-in for electrified door hardware. 
d. Review sequence of operation for each type of electrified door hardware. 
e. Review required testing, inspecting, and certifying procedures. 
f. Review questions or concerns related to proper installation and adjustment of door 

hardware. 

3. Electrified Hardware Coordination Conference:  

a. Prior to ordering electrified hardware, schedule and hold meeting to coordinate door 
hardware with security, electrical, doors and frames, and other related suppliers. 

1.5  DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for hardware delivered to 
Project site. Promptly replace products damaged during shipping. 

B. Tag each item or package separately with identification coordinated with final door hardware 
schedule, and include installation instructions, templates, and necessary fasteners with each 
item or package. Deliver each article of hardware in manufacturer’s original packaging.  

C. Maintain manufacturer-recommended environmental conditions throughout storage and 
installation periods. 



PROJECT NO. 16-19-4932-99 
WATER TOWER RECREATION CENTER EXTERIOR REHABILITATION 

DOOR HARDWARE 
087100 - 6 

D. Provide secure lock-up for door hardware delivered to Project. Control handling and 
installation of hardware items so that completion of Work will not be delayed by hardware 
losses both before and after installation. 

E. Handle hardware in manner to avoid damage, marring, or scratching. Correct, replace or 
repair products damaged during Work. Protect products against malfunction due to paint, 
solvent, cleanser, or any chemical agent. 

F. Deliver keys to manufacturer of key control system for subsequent delivery to Owner. 

1.6  COORDINATION 

A. Coordinate layout and installation of floor-recessed door hardware with floor construction. 
Cast anchoring inserts into concrete. 

B. Installation Templates: Distribute for doors, frames, and other work specified to be factory or 
shop prepared. Check Shop Drawings of other work to confirm that adequate provisions are 
made for locating and installing door hardware to comply with indicated requirements. 

C. Security: Coordinate installation of door hardware, keying, and access control with Owner's 
security consultant. 

D. Electrical System Roughing-In: Coordinate layout and installation of electrified door hardware 
with connections to power supplies and building safety and security systems. 

E. Existing Openings: Where existing doors, frames and/or hardware are to remain, field verify 
existing functions, conditions and preparations and coordinate to suit opening conditions and 
to provide proper door operation. 

1.7  WARRANTY 

A. Manufacturer's standard form in which manufacturer agrees to repair or replace components 
of door hardware that fail in materials or workmanship within published warranty period. 

1. Warranty does not cover damage or faulty operation due to improper installation, improper 
use or abuse. 

2. Warranty Period: Beginning from date of Substantial Completion, for durations indicated in 
manufacturer’s published listings.  

a. Mechanical Warranty 
1) Locks 

a) Schlage L Series: 3 years 
b) Falcon: 10 years  

2) Exit Devices 
a) Falcon: 10 years 

3) Closers 
a) LCN 4000 Series: 30 years  

1.8  MAINTENANCE 

A. Furnish complete set of special tools required for maintenance and adjustment of hardware, 
including changing of cylinders. 
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B. Turn over unused materials to Owner for maintenance purposes. 

PART 2 - PRODUCTS 

2.1  MANUFACTURERS 

A. The Owner requires use of certain products for their unique characteristics and project 
suitability to ensure continuity of existing and future performance and maintenance 
standards. After investigating available product offerings, the Awarding Authority has elected 
to prepare proprietary specifications. These products are specified with the notation: “No 
Substitute.”  

1. Where “No Substitute” is noted, submittals and substitution requests for other products will 
not be considered. 

B. Approval of alternate manufacturers and/or products other than those listed as “Scheduled 
Manufacturer” or “Acceptable Manufacturers” in the individual article for the product category 
are only to be considered by official substitution request in accordance in section 01 25 00. 

C. Approval of products from manufacturers indicated in “Acceptable Manufacturers” is 
contingent upon those products providing all functions and features and meeting all 
requirements of scheduled manufacturer’s product. 

D. Where specified hardware is not adaptable to finished shape or size of members requiring 
hardware, furnish suitable types having same operation and quality as type specified, subject 
to Architect's approval. 

2.2  MATERIALS 

A. Fabrication 

1. Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws. provide screws according to 
manufacturer’s recognized installation standards for application intended.  

2. Finish exposed screws to match hardware finish, or, if exposed in surfaces of other work, 
to match finish of this other work including prepared for paint surfaces to receive painted 
finish. 

3. Provide concealed fasteners wherever possible for hardware units exposed when door is 
closed. Coordinate with “Metal Doors and Frames”, “Flush Wood Doors”, “Stile and Rail 
Wood Doors” to ensure proper reinforcements. Advise the Architect where visible 
fasteners, such as thru bolts, are required. 

B. Modification and Preparation of Existing Doors: Where existing door hardware is indicated to 
be removed and reinstalled. 

1. Provide necessary fillers, Dutchmen, reinforcements, and fasteners, compatible with 
existing materials, as required for mounting new opening hardware and to cover existing 
door and frame preparations. 

2. Use materials which match materials of adjacent modified areas. 
3. When modifying existing fire-rated openings, provide materials permitted by NFPA 80 as 

required to maintain fire-rating. 
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C. Provide screws, bolts, expansion shields, drop plates and other devices necessary for 
hardware installation. 

1. Where fasteners are exposed to view: Finish to match adjacent door hardware material. 

2.3  HINGES  

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product:  

a. Stanley FBB series 

2. Acceptable Manufacturers and Products:  

a. Ives 5BB series 
b. Hager BB1191/1279 series 
c. McKinney TB series 

B. Requirements: 

1. Provide hinges conforming to ANSI/BHMA A156.1. 
2. Provide five knuckle, ball bearing hinges. 
3. 1-3/4 inch (44 mm) thick doors, up to and including 36 inches (914 mm) wide: 

a. Exterior: Standard weight, bronze or stainless steel, 4-1/2 inches (114 mm) high 
b. Interior: Standard weight, steel, 4-1/2 inches (114 mm) high 

4. 1-3/4 inch (44 mm) thick doors over 36 inches (914 mm) wide: 

a. Exterior: Heavy weight, bronze/stainless steel, 5 inches (127 mm) high 
b. Interior: Heavy weight, steel, 5 inches (127 mm) high 

5. 2 inches or thicker doors: 

a. Exterior: Heavy weight, bronze or stainless steel, 5 inches (127 mm) high 
b. Interior: Heavy weight, steel, 5 inches (127 mm) high 

6. Adjust hinge width for door, frame, and wall conditions to allow proper degree of opening. 
7. Provide three hinges per door leaf for doors 90 inches (2286 mm) or less in height, and 

one additional hinge for each 30 inches (762 mm) of additional door height. 
8. Where new hinges are specified for existing doors or existing frames, provide new hinges 

of identical size to hinge preparation present in existing door or existing frame. 
9. Hinge Pins: Except as otherwise indicated, provide hinge pins as follows: 

a. Steel Hinges: Steel pins 
b. Non-Ferrous Hinges: Stainless steel pins 
c. Out-Swinging Exterior Doors: Non-removable pins 
d. Out-Swinging Interior Lockable Doors: Non-removable pins 
e. Interior Non-lockable Doors: Non-rising pins 

10. Provide hinges with electrified options as scheduled in the hardware sets. Provide with 
number and gage of wires enough to accommodate electric function of specified hardware. 
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Locate electric hinge at second hinge from bottom or nearest to electrified locking 
component. Provide mortar guard for each electrified hinge specified. 

2.4  CONTINUOUS HINGES  

A. Manufacturers: 

1. Scheduled Manufacturer:  

a. Stanley 

2. Acceptable Manufacturers:  

a. Ives 
b. Hager 

B. Requirements: 

1. Provide aluminum geared continuous hinges conforming to ANSI/BHMA A156.26, 
Grade 1.  

2. Provide aluminum geared continuous hinges, where specified in the hardware sets, 
fabricated from 6063-T6 aluminum. 

3. Provide split nylon bearings at each hinge knuckle for quiet, smooth, self-lubricating 
operation. 

4. Provide hinges capable of supporting door weights up to 450 pounds, and successfully 
tested for 1,500,000 cycles. 

5. On fire-rated doors, provide aluminum geared continuous hinges classified for use on rated 
doors by testing agency acceptable to authority having jurisdiction. 

6. Provide aluminum geared continuous hinges with electrified option scheduled in the 
hardware sets. Provide with number and gage of wires enough to accommodate electric 
function of specified hardware. 

7. Provide hinges 1 inch (25 mm) shorter in length than nominal height of door, unless 
otherwise noted or door details require shorter length and with symmetrical hole pattern. 

2.5  FLUSH BOLTS 

A. Manufacturers: 

1. Scheduled Manufacturer:  

a. Ives 

2. Acceptable Manufacturers: 

a. Rockwood 
b. McKinney 

B. Requirements: 

1. Provide automatic, constant latching, and manual flush bolts with forged bronze or 
stainless-steel face plates, extruded brass levers, and with wrought brass guides and 
strikes. Provide 12 inch (305 mm) steel or brass rods at doors up to 90 inches (2286 mm) 
in height. For doors over 90 inches (2286 mm) in height increase top rods by 6 inches (152 
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mm) for each additional 6 inches (152 mm) of door height. Provide dust-proof strikes at 
each bottom flush bolt. 

2.6  MORTISE LOCKS  

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product:  

a. Schlage L9000 series 

2. Acceptable Manufacturers and Products:  

a. Best 45H series 
b. Corbin-Russwin ML2000 series 

B. Requirements: 

1. Provide mortise locks conforming to ANSI/BHMA A156.13 Series 1000, Grade 1, and UL 
Listed for 3-hour fire doors. 

2. Indicators: Where specified, provide indicator window measuring a minimum 2-inch x 1/2 
inch with 180-degree visibility. Provide messages color-coded with full text and/or symbols, 
as scheduled, for easy visibility. 

3. Provide locks manufactured from heavy gauge steel, containing components of steel with 
a zinc dichromate plating for corrosion resistance.  

4. Provide lock case that is multi-function and field reversible for handing without opening 
case. Cylinders: Refer to “KEYING” article, herein. 

5. Provide locks with standard 2-3/4 inches (70 mm) backset with full 3/4 inch (19 mm) throw 
stainless steel mechanical anti-friction latchbolt. Provide deadbolt with full 1-inch (25 mm) 
throw, constructed of stainless steel. 

6. Provide standard ASA strikes unless extended lip strikes are necessary to protect trim. 
7. Provide electrified options as scheduled in the hardware sets. Where scheduled, provide 

switches and sensors integrated into the locks and latches. Provide motor based electrified 
locksets that comply with the following requirements: 

a. Universal input voltage – single chassis accepts 12 or 24VDC to allow for changes in 
the field without changing lock chassis. 

b. Fail Safe/Fail Secure – changing mode between electrically locked (fail safe) and 
electrically unlocked (fail secure) is field selectable without opening the lock case 

c. Low maximum current draw – maximum 0.4 amps to allow for multiple locks on a 
single power supply. 

d. Low holding current – maximum 0.01 amps to produce minimal heat, eliminate “hot 
levers” in electrically locked applications, and to provide reliable operation in wood 
doors that provide minimal ventilation and air flow. 

e. Connections – provide quick-connect Molex system standard. 

8. Lever Trim: Solid brass, bronze, or stainless steel, cast or forged in design specified, with 
wrought roses and external lever spring cages. Provide thru-bolted levers with 2-piece 
spindles. 

a. Lever Design: 03 
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2.7  MORTISE LOCKS  

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product:  

a. Falcon MA series 

2. Acceptable Manufacturers and Products:  

a. Corbin-Russwin ML2000 series 
b. Sargent 8200 series 

B. Requirements: 

1. Provide mortise locks conforming to ANSI/BHMA A156.13 Series 1000, Grade 1, and UL 
Listed for 3-hour fire doors. 

2. Provide locks manufactured from heavy gauge steel, containing components of steel with 
a zinc dichromate plating for corrosion resistance.  

3. Provide lock case that is multi-function and field reversible for handing without opening 
case. Cylinders: Refer to “KEYING” article, herein. 

4. Provide locks with standard 2-3/4 inches (70 mm) backset with full 3/4 inch (19 mm) throw 
stainless steel mechanical anti-friction latchbolt. Provide deadbolt with full 1-inch (25 mm) 
throw, constructed of stainless steel. 

5. Provide standard ASA strikes unless extended lip strikes are necessary to protect trim. 
6. Provide electrified options as scheduled in the hardware sets. Where scheduled, provide 

a request to exit (RX) switch that is actuated with rotation of inside lever. 
7. Lever Trim: Solid brass, bronze, or stainless steel, cast or forged in design specified, with 

wrought roses and external lever spring cages. Provide thru-bolted levers with 2-piece 
spindles. 

a. Lever Design: Sutro 

2.8  EXIT DEVICES  

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product:  

a. Falcon 24/25 series 

2. Acceptable Manufacturers and Products:  

a. Sargent 19-43-GL-80 series 
b. Von Duprin 35A/98 series 

B. Requirements: 

1. Provide exit devices tested to ANSI/BHMA A156.3 Grade 1 and UL listed for Panic Exit or 
Fire Exit Hardware. 

2. Cylinders: Refer to “KEYING” article, herein. 
3. Provide touchpad type exit devices, fabricated of brass, bronze, stainless steel, or 

aluminum, plated to standard architectural finishes to match balance of door hardware. 
4. Touchpad must extend a minimum of one half of door width. No plastic inserts are allowed 

in touchpads. 
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5. Provide exit devices with deadlatching feature for security and for future addition of alarm 
kits and/or other electrified requirements. 

6. Provide flush end caps for exit devices. 
7. Provide exit devices with manufacturer’s approved strikes. 
8. Provide exit devices cut to door width and height. Install exit devices at height 

recommended by exit device manufacturer, allowable by governing building codes, and 
approved by Architect. 

9. Mount mechanism case flush on face of doors or provide spacers to fill gaps behind 
devices. Where glass trim or molding projects off face of door, provide glass bead kits. 

10. Provide cylinder or hex-key dogging as specified at non fire-rated openings. 
11. Removable Mullions: 2 inches (51 mm) x 3 inches (76 mm) steel tube. Where scheduled 

as keyed removable mullion, provide type that can be removed by use of a keyed cylinder, 
which is self-locking when re-installed. 

12. Provide factory drilled weep holes for exit devices used in full exterior application, highly 
corrosive areas, and where noted in hardware sets. 

13. Provide electrified options as scheduled. 
14. Provide exit devices with optional trim designs to match other lever and pull designs used 

on the project. 

2.9  CYLINDERS  

A. Manufacturers: 

1. Scheduled Manufacturer and Product:  

a. High Security Best #5C7DD 

2. Acceptable Manufacturers and Products: 

a. No Substitute 

B. Requirements: 

1. Provide cylinders/cores to match Owner’s existing key system, compliant with 
ANSI/BHMA A156.5; latest revision; cylinder face finished to match lockset, manufacturer’s 
series as indicated. Refer to “KEYING” article, herein. 

2.10  KEYING 

A. Scheduled System: 

1. Existing non-factory registered system:  

a. Provide cylinders/cores keyed into Owner’s existing keying system managed by 
Owner’s locksmith, complying with guidelines in ANSI/BHMA A156.28, incorporating 
decisions made at keying conference. Contact: 
1) Firm Name:  
2) Contact Person:  
3) Telephone:  

B. Requirements: 

1. Permanent Keying: 
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a. Provide permanent cylinders/cores keyed by the manufacturer according to the 
following key system. 
1) Master Keying system as directed by the Owner. 

b. Forward bitting list and keys separately from cylinders, by means as directed by 
Owner. Failure to comply with forwarding requirements will be cause for replacement 
of cylinders/cores involved at no additional cost to Owner. 

c. Provide keys with the following features: 
1) Material: Nickel silver; minimum thickness of .107-inch (2.3mm)  
2) Patent Protection: Keys and blanks protected by one or more utility patent(s). 

d. Identification: 
1) Mark permanent cylinders/cores and keys with applicable blind code for 

identification. Do not provide blind code marks with actual key cuts. 
2) Identification stamping provisions must be approved by the Architect and Owner. 
3) Stamp cylinders/cores and keys with Owner’s unique key system facility code as 

established by the manufacturer; key symbol and embossed or stamped with 
“DO NOT DUPLICATE” along with the “PATENTED” or patent number to enforce 
the patent protection. 

4) Failure to comply with stamping requirements will be cause for replacement of 
keys involved at no additional cost to Owner. 

5) Forward permanent cylinders/cores to Owner, separately from keys, by means 
as directed by Owner. 

e. Quantity: Furnish in the following quantities. 
1) Change (Day) Keys: 3 per cylinder/core. 
2) Master Keys: 6. 

2.11  KEY CONTROL SYSTEM 

A. Manufacturers: 

1. Scheduled Manufacturer:  

a. Telkee 

2. Acceptable Manufacturers:  

a. HPC 
b. Lund 

B. Requirements: 

1. Provide key control system, including envelopes, labels, tags with self-locking key clips, 
receipt forms, 3-way visible card index, temporary markers, permanent markers, and 
standard metal cabinet, all as recommended by system manufacturer, with capacity for 
150% of number of locks required for Project. 

a. Provide complete cross index system set up by hardware supplier, and place keys on 
markers and hooks in cabinet as determined by final key schedule. 

b. Provide hinged-panel type cabinet for wall mounting. 
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2.12  DOOR CLOSERS  

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product:  

a. LCN 4010/4110/4020 series 

2. Acceptable Manufacturers and Products:  

a. Corbin-Russwin DC8000 series 
b. Sargent 281 series 

B. Requirements: 

1. Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements by BHMA 
certified independent testing laboratory. Certify surface mounted mechanical closers to 
meet fifteen million (15,000,000) full load cycles. ISO 9000 certify closers. Stamp units with 
date of manufacture code. 

2. Provide door closers with fully hydraulic, full rack and pinion action with high strength cast 
iron cylinder, and full complement bearings at shaft. 

3. Cylinder Body: 1-1/2-inch (38 mm) diameter with 11/16-inch (17 mm) diameter double heat-
treated pinion journal. 

4. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal 
closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F.  

5. Spring Power: Continuously adjustable over full range of closer sizes, and providing 
reduced opening force as required by accessibility codes and standards.  

6. Hydraulic Regulation: By tamper-proof, non-critical valves, with separate adjustment for 
latch speed, general speed, and backcheck. 

7. Provide closers with solid forged steel main arms and factory assembled heavy-duty forged 
forearms for parallel arm closers. When closers are parallel arm mounted, provide closers 
which mount within 6-inch (152 mm) top rail without use of mounting plate so that closer is 
not visible through vision panel from pull side. 

8. Pressure Relief Valve (PRV) Technology: Not permitted. 
9. Finish for Closer Cylinders, Arms, Adapter Plates, and Metal Covers: Powder coating finish 

which has been certified to exceed 100 hours salt spray testing as described in 
ANSI/BHMA Standard A156.4 and ASTM B117, or has special rust inhibitor (SRI). 

10. Provide special templates, drop plates, mounting brackets, or adapters for arms as 
required for details, overhead stops, and other door hardware items interfering with closer 
mounting. 

2.13  DOOR CLOSERS – HIGH SECURITY 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product:  

a. LCN 4210/4510 Smoothee Series 

2. Acceptable Manufacturers and Products:  

a. No Substitute 

B. Requirements: 
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1. Provide high security door closers conforming to ANSI/BHMA A156.4 Grade 1 
requirements by BHMA certified independent testing laboratory. ISO 9000 certify closers. 
Stamp units with date of manufacture code. 

2. Provide door closers with fully hydraulic, full rack and pinion action with high strength cast 
iron cylinder, and full complement bearings at shaft. 

3. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal 
closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F.  

4. Spring Power: Continuously adjustable over full range of closer sizes, and providing 
reduced opening force as required by accessibility codes and standards.  

5. Hydraulic Regulation: By tamper-proof, non-critical valves, with separate adjustment for 
latch speed, general speed, and backcheck. 

6. Provide closers with solid forged steel main arms and factory assembled heavy-duty forged 
forearms for parallel arm closers. 

7. Pressure Relief Valve (PRV) Technology: Not permitted. 
8. Finish for Closer Cylinders, Arms, Adapter Plates, and Metal Covers: Powder coating finish 

which has been certified to exceed 100 hours salt spray testing as described in ANSI 
Standard A156.4 and ASTM B117, or has special rust inhibitor (SRI). 

9. Provide special templates, drop plates, mounting brackets, or adapters for arms as 
required for details, overhead stops, and other door hardware items interfering with closer 
mounting. 

2.14  DOOR TRIM 

A. Manufacturers: 

1. Scheduled Manufacturer:  

a. Ives. 

2. Acceptable Manufacturers:  

a. McKinney 
b. Rockwood 

B. Requirements: 

1. Provide push plates, push bars, pull plates, pulls, and hands-free reversible door pulls with 
diameter and length as scheduled.  

2.15  PROTECTION PLATES 

A. Manufacturers: 

1. Scheduled Manufacturer:  

a. Ives 

2. Acceptable Manufacturers:  

a. Trimco 
b. Mckinney 

B. Requirements: 
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1. Provide protection plates with a minimum of 0.050 inch (1 mm) thick, beveled four edges 
as scheduled. Furnish with sheet metal or wood screws, finished to match plates. 

2. Sizes plates 2 inches (51 mm) less width of door on single doors, pairs of doors with a 
mullion, and doors with edge guards. Size plates 1 inch (25 mm) less width of door on pairs 
without a mullion or edge guards. 

3. At fire rated doors, provide protection plates over 16 inches high with UL label. 

2.16  EDGE GUARDS 

A. Manufacturers: 

1. Scheduled Manufacturer:  

a. Ives 

2. Acceptable Manufacturers:  

a. Trimco 
b. McKinney 

B. Requirements: 

1. Provide protection plates with a minimum of 0.050 inch (1 mm) thick. 
2. Furnish with sheet metal or wood screws, finished to match plates. 
3. At fire rated doors, edge guards with UL label. 
4. Provide edge guards sized for the full height of the door and to suit door edge conditions.  
5. Provide edge guards mortised for the edge mounted hardware specified in the associated 

hardware group. 

2.17  OVERHEAD STOPS AND OVERHEAD STOP/HOLDERS 

A. Manufacturers: 

1. Scheduled Manufacturers:  

a. Glynn-Johnson 

2. Acceptable Manufacturers:  

a. Sargent 

B. Requirements: 

1. Provide overhead stop at any door where conditions do not allow for a wall stop or floor 
stop presents tripping hazard. 

2. Provide friction type at doors without closer and positive type at doors with closer. 

2.18  DOOR STOPS AND HOLDERS 

A. Manufacturers: 

1. Scheduled Manufacturer:  
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a. Ives 

2. Acceptable Manufacturers:  

a. Trimco 
b. McKinney 

B. Provide door stops at each door leaf: 

1. Provide wall stops wherever possible. Provide concave type where lockset has a push 
button of thumbturn. 

2. Where a wall stop cannot be used, provide universal floor stops. 
3. Where wall or floor stop cannot be used, provide overhead stop. 
4. Provide roller bumper where doors open into each other and overhead stop cannot be 

used. 

2.19  THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND GASKETING 

A. Manufacturers: 

1. Scheduled Manufacturer:  

a. Zero International 

2. Acceptable Manufacturers:  

a. McKinney 
b. Reese 

B. Requirements: 

1. Provide thresholds, weather-stripping, and gasketing systems as specified and per 
architectural details. Match finish of other items.  

2. Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control door 
assemblies are required, provide door hardware that meets requirements of assemblies 
tested according to UL 1784 and installed in compliance with NFPA 105. 

3. Provide door sweeps, seals, astragals, and auto door bottoms only of type where resilient 
or flexible seal strip is easily replaceable and readily available. 

4. Size thresholds 1/2 inch (13 mm) high by 5 inches (127 mm) wide by door width unless 
otherwise specified in the hardware sets or detailed in the drawings. 

2.20  SILENCERS 

A. Manufacturers: 

1. Scheduled Manufacturer:  

a. Ives 

2. Acceptable Manufacturers:  

a. Rockwood 
b. Trimco 
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B. Requirements: 

1. Provide "push-in" type silencers for hollow metal or wood frames.  
2. Provide one silencer per 30 inches (762 mm) of height on each single frame, and two for 

each pair frame.  
3. Omit where gasketing is specified. 

2.21  FINISHES  

A. Finish: BHMA 626/652 (US26D); except: 

1. Hinges at Exterior Doors: BHMA 630 (US32D) 
2. Aluminum Geared Continuous Hinges: BHMA 628 (US28) 
3. Push Plates, Pulls, and Push Bars: BHMA 630 (US32D) 
4. Protection Plates: BHMA 630 (US32D) 
5. Overhead Stops and Holders: BHMA 630 (US32D) 
6. Door Closers: Powder Coat to Match 
7. Wall Stops: BHMA 630 (US32D) 
8. Latch Protectors: BHMA 630 (US32D) 
9. Weatherstripping: Clear Anodized Aluminum 
10. Thresholds: Mill Finish Aluminum 

PART 3 - EXECUTION 

3.1  EXAMINATION 

A. Prior to installation of hardware, examine doors and frames, with Installer present, for 
compliance with requirements for installation tolerances, labeled fire-rated door assembly 
construction, wall and floor construction, and other conditions affecting performance. Verify 
doors, frames, and walls have been properly reinforced for hardware installation. 

B. Field verify existing doors and frames receiving new hardware and existing conditions 
receiving new openings. Verify that new hardware is compatible with existing door and frame 
preparation and existing conditions. 

C. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation. 

D. Submit a list of deficiencies in writing and proceed with installation only after unsatisfactory 
conditions have been corrected. 

3.2  PREPARATION 

A. Where on-site modification of doors and frames is required:  

1. Carefully remove existing door hardware and components being reused. Clean, protect, 
tag, and store in accordance with storage and handling requirements specified herein. 

2. Field modify and prepare existing doors and frames for new hardware being installed. 
3. When modifications are exposed to view, use concealed fasteners, when possible. 
4. Prepare hardware locations and reinstall in accordance with installation requirements for 

new door hardware and with: 
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a. Steel Doors and Frames: For surface applied door hardware, drill and tap doors and 
frames according to ANSI/SDI A250.6. 

b. Wood Doors: DHI WDHS.5 "Recommended Hardware Reinforcement Locations for 
Mineral Core Wood Flush Doors." 

c. Doors in rated assemblies: NFPA 80 for restrictions on on-site door hardware 
preparation. 

3.3  INSTALLATION 

A. Mount door hardware units at heights to comply with the following, unless otherwise indicated 
or required to comply with governing regulations. 

1. Standard Steel Doors and Frames: ANSI/SDI A250.8. 
2. Custom Steel Doors and Frames: HMMA 831. 
3. Interior Architectural Wood Flush Doors: ANSI/WDMA I.S. 1A 
4. Installation Guide for Doors and Hardware: DHI TDH-007-20 

B. Install door hardware in accordance with NFPA 80, NFPA 101 and provide post-install 
inspection, testing as specified in section 1.03.E unless otherwise required to comply with 
governing regulations. 

C. Install each hardware item in compliance with manufacturer’s instructions and 
recommendations, using only fasteners provided by manufacturer. 

D. Do not install surface mounted items until finishes have been completed on substrate. Protect 
all installed hardware during painting. 

E. Set units level, plumb and true to line and location. Adjust and reinforce attachment substrate 
as necessary for proper installation and operation. 

F. Drill and countersink units that are not factory prepared for anchorage fasteners. Space 
fasteners and anchors according to industry standards. 

G. Install operating parts so they move freely and smoothly without binding, sticking, or 
excessive clearance. 

H. Hinges: Install types and in quantities indicated in door hardware schedule but not fewer than 
quantity recommended by manufacturer for application indicated. 

I. Wiring: Coordinate with Division 26, ELECTRICAL and Division 28 ELECTRONIC SAFETY 
AND SECURITY sections for: 

1. Conduit, junction boxes and wire pulls. 
2. Connections to and from power supplies to electrified hardware. 
3. Connections to fire/smoke alarm system and smoke evacuation system. 
4. Connection of wire to door position switches and wire runs to central room or area, as 

directed by Architect. 
5. Connections to panel interface modules, controllers, and gateways. 
6. Testing and labeling wires with Architect’s opening number. 

J. Key Control System: Tag keys and place them on markers and hooks in key control system 
cabinet, as determined by final keying schedule. 
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K. Door Closers: Mount closers on room side of corridor doors, inside of exterior doors, and stair 
side of stairway doors from corridors. Mount closers so they are not visible in corridors, 
lobbies and other public spaces unless approved by Architect. 

L. Closer/Holders: Mount closer/holders on room side of corridor doors, inside of exterior doors, 
and stair side of stairway doors. 

M. Power Supplies: Locate power supplies as indicated or, if not indicated, above accessible 
ceilings or in equipment room, or alternate location as directed by Architect. 

N. Thresholds: Set thresholds in full bed of sealant complying with requirements specified in 
Division 07 Section "Joint Sealants." 

O. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door 
hardware schedule. Do not mount floor stops where they may impede traffic or present 
tripping hazard. 

P. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame. 

Q. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed. 

R. Door Bottoms and Sweeps: Apply to bottom of door, forming seal with threshold when door is 
closed. 

3.4  ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

1. Spring Hinges: Adjust to achieve positive latching when door can close freely from an open 
position of 30 degrees. 

2. Electric Strikes: Adjust horizontal and vertical alignment of keeper to properly engage lock 
bolt. 

3. Door Closers: Adjust sweep period to comply with accessibility requirements and 
requirements of authorities having jurisdiction. 

B. Occupancy Adjustment: Approximately three to six months after date of Substantial 
Completion, examine and readjust each item of door hardware, including adjusting operating 
forces, as necessary to ensure function of doors and door hardware.  

3.5  CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items per manufacturer’s instructions to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure door hardware is without damage 
or deterioration at time of Substantial Completion. 
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3.6  DOOR HARDWARE SCHEDULE 

A. The intent of the hardware specification is to specify the hardware for interior and exterior 
doors, and to establish a type, continuity, and standard of quality. However, it is the door 
hardware supplier’s responsibility to thoroughly review existing conditions, schedules, 
specifications, drawings, and other Contract Documents to verify the suitability of the 
hardware specified. 

B. Discrepancies, conflicting hardware, and missing items are to be brought to the attention of 
the architect with corrections made prior to the bidding process. Omitted items not included in 
a hardware set should be scheduled with the appropriate additional hardware required for 
proper application. 

C. Hardware items are referenced in the following hardware schedule. Refer to the above 
specifications for special features, options, cylinders/keying, and other requirements. 

D. Hardware Sets: 
 
 
 
 END OF SECTION 087100 
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Legend: 
Link to catalog cut sheet 
Electrified Opening 
 
Hardware Group No. 01 

For use on Door #(s): 
101      

Provide each PR door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
2 EA CONTINUOUS HINGE 661HD   AL STA 
1 EA REMOVABLE MULLION KR4023   SP28 FAL 
1 EA PANIC HARDWARE CD-24-R-EO   630 FAL 
1 EA PANIC HARDWARE CD-24-R-NL-OP   630 FAL 
1 EA MULLION STORAGE KIT MT54   689 VON 
2 EA EXTENDED CYLINDER 1E72   626 BES 
2 EA HIGH SECURITY 

CYLINDER 
1E7K4-32-S2   626 BES 

4 EA PERMANENT CORE SFIC BEST - MATCH EXISTING 
SYSTEM 

  626 BES 

2 EA 90 DEG OFFSET PULL 8190EZHD 12" STD   626 IVE 
2 EA H-SEC SURFACE 

CLOSER 
4211 HCUSH   689 LCN 

2 EA PERIMETER GASKETING BY ALUMINUM DOOR 
MANUFACTURER 

    

2 EA DOOR SWEEP 8197AA   AA ZER 
1 EA THRESHOLD 545A   A ZER 

 
Hardware Group No. 02 

For use on Door #(s): 
003      

Provide each SGL door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
1 EA CONTINUOUS HINGE 661HD   AL STA 
1 EA PANIC HARDWARE LD-25-R-NL   630 FAL 
1 EA HIGH SECURITY 

CYLINDER 
1E7K4-32-S2   626 BES 

2 EA PERMANENT CORE SFIC BEST - MATCH EXISTING 
SYSTEM 

  626 BES 

1 EA H-SEC SURFACE 
CLOSER 

4211 CUSH   689 LCN 

1 EA KICK PLATE 8400 12" X 2" LDW B-CS   605 IVE 
1 EA RAIN DRIP 142AA   AA ZER 
1 EA GASKETING 429AA   AA ZER 
1 EA DOOR SWEEP 8197AA   AA ZER 
1 EA THRESHOLD 545A   A ZER 

 

https://elmedia.blob.core.windows.net/cutsheets/FAL_1001.PDF
https://elmedia.blob.core.windows.net/cutsheets/FAL_24_020%7EFAL_24_027%7EFAL_24_028.PDF
https://elmedia.blob.core.windows.net/cutsheets/FAL_24_020%7EFAL_24_027%7EFAL_24_028.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0263.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4210.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8197_DATA_SHEET_112662.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_545_DATA_SHEET_012515.PDF
https://elmedia.blob.core.windows.net/cutsheets/FAL_25_006%7EFAL_25_015%7EFAL_25_016.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4210.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_142_DATA_SHEET_112650.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_429_DATA_SHEET_012741.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8197_DATA_SHEET_112662.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_545_DATA_SHEET_012515.PDF
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Hardware Group No. 03 

For use on Door #(s): 
005 006 102 104 105 106 
201      

Provide each SGL door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
1 EA CONTINUOUS HINGE 661HD   AL STA 
1 EA PANIC HARDWARE LD-25-R-EO   630 FAL 
1 EA H-SEC SURFACE 

CLOSER 
4211 CUSH   689 LCN 

1 EA KICK PLATE 8400 12" X 2" LDW B-CS   605 IVE 
1 EA RAIN DRIP 142AA   AA ZER 
1 EA GASKETING 429AA   AA ZER 
1 EA DOOR SWEEP 8197AA   AA ZER 
1 EA THRESHOLD 545A   A ZER 

 
Hardware Group No. 04 

For use on Door #(s): 
001      

Provide each PR door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
2 EA CONTINUOUS HINGE 661HD   AL STA 
1 EA REMOVABLE MULLION KR4023   SP28 FAL 
2 EA PANIC HARDWARE LD-24-R-EO   630 FAL 
1 EA MULLION STORAGE KIT MT54   689 VON 
1 EA HIGH SECURITY 

CYLINDER 
1E7K4-32-S2   626 BES 

1 EA PERMANENT CORE SFIC BEST - MATCH EXISTING 
SYSTEM 

  626 BES 

2 EA H-SEC SURFACE 
CLOSER 

4211 CUSH   689 LCN 

1 EA RAIN DRIP 142AA   AA ZER 
1 EA GASKETING 488SBK PSA   BK ZER 
1 EA MEETIING STILE 8217SBK PSA   BK ZER 
2 EA DOOR SWEEP 8197AA   AA ZER 
1 EA THRESHOLD 545A   A ZER 

 

https://elmedia.blob.core.windows.net/cutsheets/FAL_25_006%7EFAL_25_015%7EFAL_25_016.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4210.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_142_DATA_SHEET_112650.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_429_DATA_SHEET_012741.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8197_DATA_SHEET_112662.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_545_DATA_SHEET_012515.PDF
https://elmedia.blob.core.windows.net/cutsheets/FAL_1001.PDF
https://elmedia.blob.core.windows.net/cutsheets/FAL_24_020%7EFAL_24_027%7EFAL_24_028.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4210.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_142_DATA_SHEET_112650.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_488S_DATA_SHEET_112815.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8217S_DATA_SHEET_112779.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8197_DATA_SHEET_112662.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_545_DATA_SHEET_012515.PDF
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Hardware Group No. 05 

For use on Door #(s): 
002 004     

Provide each SGL door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
1 EA CONTINUOUS HINGE 661HD   AL STA 
1 EA STOREROOM LOCK MA581BDC SN   626 FAL 
2 EA PERMANENT CORE SFIC BEST - MATCH EXISTING 

SYSTEM 
  626 BES 

1 EA SURFACE CLOSER 4111 RW/62A   689 LCN 
1 EA KICK PLATE 8400 12" X 2" LDW B-CS   605 IVE 
1 EA RAIN DRIP 142AA   AA ZER 
1 EA GASKETING 429AA   AA ZER 
1 EA DOOR SWEEP 8197AA   AA ZER 
1 EA THRESHOLD 545A   A ZER 

 
Hardware Group No. 06 

For use on Door #(s): 
103 107     

Provide each PR door(s) with the following: 
QTY  DESCRIPTION CATALOG NUMBER   FINISH MFR 
2 EA CONTINUOUS HINGE 661HD   AL STA 
1 EA REMOVABLE MULLION KR4023   SP28 FAL 
1 EA PANIC HARDWARE CD-25-R-EO   630 FAL 
1 EA PANIC HARDWARE CD-25-R-NL-OP   630 FAL 
2 EA EXTENDED CYLINDER 1E72   626 BES 
2 EA HIGH SECURITY 

CYLINDER 
1E7K4-32-S2   626 BES 

4 EA BEST PERM CORE PER FACILITY KEY SYSTEM   626 BES 
2 EA 90 DEG OFFSET PULL 8190EZHD 12" STD   626 IVE 
2 EA H-SEC SURFACE 

CLOSER 
4211 HCUSH   689 LCN 

1 EA RAIN DRIP 142AA   AA ZER 
2 EA GASKETING 429AA   AA ZER 
2 EA DOOR SWEEP 8197AA   AA ZER 
1 EA THRESHOLD 545A   A ZER 

 
 

https://elmedia.blob.core.windows.net/cutsheets/FAL_101.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4110_CUT_SHEET_113108.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_142_DATA_SHEET_112650.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_429_DATA_SHEET_012741.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8197_DATA_SHEET_112662.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_545_DATA_SHEET_012515.PDF
https://elmedia.blob.core.windows.net/cutsheets/FAL_1001.PDF
https://elmedia.blob.core.windows.net/cutsheets/FAL_25_006%7EFAL_25_015%7EFAL_25_016.PDF
https://elmedia.blob.core.windows.net/cutsheets/FAL_25_006%7EFAL_25_015%7EFAL_25_016.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0263.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4210.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_142_DATA_SHEET_112650.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_429_DATA_SHEET_012741.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8197_DATA_SHEET_112662.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_545_DATA_SHEET_012515.PDF
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SECTION 088000 – GLAZING  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes glazing for the following applications: 
1. Glazed door transoms. 

B. Related Requirements: 
1. See Section 085200 “Wood Windows” for specification of factory-installed glazing within 

aluminum-clad window units. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design glass, including comprehensive engineering analysis according to 
ASTM E 1300 by a qualified professional engineer, using the following design criteria: 

1. Design Wind Pressures:  As indicated on Drawings. 
2. Vertical Glazing:  For glass surfaces sloped 15 degrees or less from vertical, design glass 

to resist design wind pressure based on glass type factors for short-duration load. 

1.3 PRECONSTRUCTION TESTING 

A. Preconstruction Adhesion and Compatibility Testing:  Test each glazing material type, tape 
sealant, gasket, glazing accessory, and glass-framing member for adhesion to and compatibility 
with elastomeric glazing sealants. 

1. Testing will not be required if data are submitted based on previous testing of current 
sealant products and glazing materials matching those submitted. 

1.4 SUBMITTALS 

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

B. Glass Samples:  For each type of glass product: 12 inches (300 mm) square. 

C. Glazing Schedule:  List glass types and thicknesses for each size opening and location.  Use 
same designations indicated on Drawings. 

D. Preconstruction adhesion and compatibility test report. 

E. Warranty. 
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1.5 QUALITY ASSURANCE 

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

1. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "North American Glazing 
Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use." 

B. Safety Glazing Labeling:  Where safety glazing labeling is indicated or required, permanently 
mark glazing with certification label of the SGCC or another certification agency acceptable to 
authorities having jurisdiction.  Label shall indicate manufacturer's name, type of glass, 
thickness, and safety glazing standard with which glass complies. 

C. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least 
one component lite of units with appropriate certification label of IGCC. 

1.6 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form in 
which coated-glass manufacturer agrees to replace coated-glass units that deteriorate within 
specified warranty period.  Deterioration of coated glass is defined as defects developed from 
normal use that are not attributed to glass breakage or to maintaining and cleaning coated glass 
contrary to manufacturer's written instructions.  Defects include peeling, cracking, and other 
indications of deterioration in coating. 

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

B. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form in which 
insulating-glass manufacturer agrees to replace insulating-glass units that deteriorate within 
specified warranty period.  Deterioration of insulating glass is defined as failure of hermetic seal 
under normal use that is not attributed to glass breakage or to maintaining and cleaning 
insulating glass contrary to manufacturer's written instructions.  Evidence of failure is the 
obstruction of vision by dust, moisture, or film on interior surfaces of glass. 

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

PART 2 - PRODUCTS 

2.1 GLASS PRODUCTS, GENERAL 

A. Thickness:  Where glass thickness is indicated, it is a minimum.  Provide glass lites in 
thicknesses as needed to comply with requirements indicated. 

B. Strength:  Where float glass is indicated, provide annealed float glass, Kind HS heat-treated 
float glass, or Kind FT heat-treated float glass.  Where heat-strengthened glass is indicated, 
provide Kind HS heat-treated float glass or Kind FT heat-treated float glass.  Where fully 
tempered glass is indicated, provide Kind FT heat-treated float glass. 

C. Thermal and Optical Performance Properties:  Provide glass with performance properties 
specified, as indicated in manufacturer's published test data, based on procedures indicated 
below: 
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1. U-Factors:  Center-of-glazing values, according to NFRC 100 and based on LBL's 
WINDOW 5.2 computer program, expressed as Btu/sq. ft. x h x deg F (W/sq. m x K). 

2. Solar Heat-Gain Coefficient and Visible Transmittance:  Center-of-glazing values, 
according to NFRC 200 and based on LBL's WINDOW 5.2 computer program. 

3. Visible Reflectance:  Center-of-glazing values, according to NFRC 300. 

2.2 MANUFACTURERS 

A. Subject to compliance with requirements, provide products by Childgard Security Glazing 
(https://security-glazing.com/childgard-security-glazing/). 

2.3 GLASS PRODUCTS 

A. Clear Annealed Float Glass: ASTM C 1036, Type I, Class 1 (clear), Quality-Q3. 

B. Fully Tempered Float Glass: ASTM C 1048, Kind FT (fully tempered), Condition A (uncoated) 
unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3. 

C. Ceramic-Coated Vision Glass: ASTM C 1048, Condition C, Type I, Class 1 (clear) or Class 2 
(tinted) as indicated, Quality-Q3; and complying with Specification No. 95-1-31 in GANA's 
"Engineering Standards Manual." 

D. Security Glazing: Childgard-2118 to meet ASTM F1233 Class 1.4 Forced Entry Resistance.   

2.4 INSULATING GLASS  

A. Insulating-Glass Units:  Factory-assembled units consisting of sealed lites of glass separated by 
a dehydrated interspace, qualified according to ASTM E 2190, and complying with other 
requirements specified. 

1. Sealing System:  Dual seal with manufacturer’s standard primary and secondary. 
2. Spacer: Aluminum with, color as selected by Architect. 

2.5 INSULATING-GLASS TYPES 

A. Glass Type GL-A: As provided and factory-installed by aluminum-clad window manufacturer. 
See Section 085200 “Wood Windows”. 

B. Glass Type GL-B:  Security Glazing – Childgard laminated insulating glass 
1. Overall Unit Thickness:  1 1/8 inch 
2. Composition:  ¼” Guardian SNX 62/27 #2 – 3/8” air space - 9/16” Childgard-2118 

Security Glazing 

2.6 GLAZING GASKETS 

A. Dense Compression Gaskets:  Molded or extruded gaskets of profile and hardness required to 
maintain watertight seal, made from one of the following: 

1. Neoprene complying with ASTM C 864. 

https://security-glazing.com/childgard-security-glazing/
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2. EPDM complying with ASTM C 864. 
3. Silicone complying with ASTM C 1115. 
4. Thermoplastic polyolefin rubber complying with ASTM C 1115. 

B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned neoprene EPDM, 
silicone, or thermoplastic polyolefin rubber gaskets complying with ASTM C 509, Type II, black; 
of profile and hardness required to maintain watertight seal. 

1. Application:  Use where soft compression gaskets will be compressed by inserting dense 
compression gaskets on opposite side of glazing or pressure applied by means of 
pressure-glazing stops on opposite side of glazing. 

2.7 GLAZING SEALANTS 

A. General: 

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

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

3. 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. 

4. Colors of Exposed Glazing Sealants:  As selected by Department from manufacturer's full 
range. 

2.8 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based, 100 percent solids elastomeric 
tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer 
rod as recommended in writing by tape and glass manufacturers for application indicated; and 
complying with ASTM C 1281 and AAMA 800 for products indicated below: 

1. AAMA 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; and complying with AAMA 800 for the following types: 

1. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary sealant. 
2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with a 

full bead of liquid sealant. 

2.9 MISCELLANEOUS GLAZING MATERIALS 

A. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer. 
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B. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or 
minus 5. 

C. Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass 
manufacturer to maintain glass lites in place for installation indicated. 

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

E. 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. 

F. Perimeter Insulation for Fire-Resistive Glazing:  Product that is approved by testing agency that 
listed and labeled fire-resistant glazing product with which it is used for application and fire-
protection rating indicated. 

PART 3 - EXECUTION 

3.1 GLAZING, GENERAL 

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

B. Adjust glazing channel dimensions as required by Project conditions during installation to 
provide necessary bite on glass, minimum edge and face clearances, and adequate sealant 
thicknesses, with reasonable tolerances. 

C. Protect glass edges from damage during handling and installation.  Remove damaged glass 
from Project site and legally dispose of off Project site.  Damaged glass is glass with edge 
damage or other imperfections that, when installed, could weaken glass and impair 
performance and appearance. 

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction testing. 

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

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

G. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm). 

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

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

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

C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  Cover 
horizontal framing joints by applying tapes to jambs and then to heads and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  
Seal joints in tapes with compatible sealant approved by tape manufacturer. 

E. Apply heel bead of elastomeric sealant. 

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

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

3.3 GASKET GLAZING (DRY) 

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

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

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

D. Installation with Pressure-Glazing Stops:  Center glass lites in openings on setting blocks and 
press firmly against soft compression gasket.  Install dense compression gaskets and pressure-
glazing stops, applying pressure uniformly to compression gaskets.  Compress gaskets to 
produce a weathertight seal without developing bending stresses in glass.  Seal gasket joints 
with sealant recommended by gasket manufacturer. 

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

3.4 SEALANT GLAZING (WET) 

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

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

3.5 CLEANING AND PROTECTION 

A. Protect exterior glass from damage immediately after installation by attaching crossed 
streamers to framing held away from glass.  Do not apply markers to glass surface.  Remove 
nonpermanent labels and clean surfaces. 

B. Protect glass from contact with contaminating substances resulting from construction 
operations.  If, despite such protection, contaminating substances do come into contact with 
glass, remove substances immediately as recommended in writing by glass manufacturer. 

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

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from 
natural causes, accidents, and vandalism, during construction period. 

END OF SECTION 088000 
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SECTION 089000 – FIXED LOUVERS AND VENTS  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Fixed, extruded-aluminum louvers. 
2. Masonry vents. 

1.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Louvers shall withstand the effects of gravity loads and the following 
loads and stresses within limits and under conditions indicated without permanent deformation 
of louver components, noise or metal fatigue caused by louver blade rattle or flutter, or 
permanent damage to fasteners and anchors. 

1. Wind Loads:  Determine loads based on a uniform pressure of 30 lbf/sq. ft., acting inward 
or outward. 

B. Louver Performance Ratings:  Provide louvers complying with requirements specified, as 
demonstrated by testing manufacturer's stock units identical to those provided, except for length 
and width according to AMCA 500-L. 

1.3 SUBMITTALS 

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

1. For louvers specified to bear AMCA seal, include printed catalog pages showing 
specified models with appropriate AMCA Certified Ratings Seals. 

B. Shop Drawings:  For louvers and accessories.  Include plans, elevations, sections, details, and 
attachments to other work.  Show frame profiles and blade profiles, angles, and spacing.  Show 
louvers associated with windows integrated with profiles and details of window system. 

C. Samples:  Color chart for selection and samples for verification. 

D. Product Test Reports:  Based on tests performed according to AMCA 500-L. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T5, T-52, or T6. 
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B. Aluminum Sheet: ASTM B 209 (ASTM B 209M), Alloy 3003 or 5005, with temper as required for 
forming, or as otherwise recommended by metal producer for required finish. 

C. Fasteners: Use types and sizes to suit unit installation conditions. 
1. For fastening aluminum, use aluminum or 300 series stainless-steel fasteners. 
2. For color-finished louvers, use fasteners with heads that match color of louvers. 

D. Postinstalled Fasteners for Concrete and Masonry: Torque-controlled expansion anchors, 
fabricated from stainless-steel components, with allowable load or strength design capacities 
calculated according to ICC-ES AC193 and ACI 318 greater than or equal to the design load, as 
determined by testing according to ASTM E 488/E 488M conducted by a qualified testing 
agency. 

E. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M. 

2.2 FABRICATION, GENERAL 

A. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with allowances 
made for fabrication and installation tolerances, adjoining material tolerances, and perimeter 
sealant joints. 

B. Join frame members to each other and to fixed louver blades with fillet welds, threaded 
fasteners, or both, as standard with louver manufacturer unless otherwise indicated or size of 
louver assembly makes bolted connections between frame members necessary. 

2.3 FIXED, EXTRUDED-ALUMINUM LOUVERS 

A. Horizontal Storm-Resistant Louver: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:  
a. Airolite Company, LLC (The). 
b. Construction Specialties, Inc. 
c. Penn Ventilator Company, Airstream Division. 

2. Louver Depth:  4 inches (125 mm). 
3. Frame and Blade Nominal Thickness:  Not less than 0.060 inch (1.52 mm) for blades and 

0.080 inch (2.03 mm) for frames. 
4. Louver Performance Ratings: 

a. Free Area and Air Performance: As required by mechanical specifications.  
b. Wind-Driven Rain Performance:  Not less than 95 percent effectiveness when 

subjected to a rainfall rate of 3 inches (75 mm) per hour and a wind speed of 29 
mph (13 m/s) at a core-area intake velocity of 300 fpm (1.5 m/s). 

5. AMCA Seal:  Mark units with AMCA Certified Ratings Seal. 

B. Horizontal, Drainable-Blade Louver  
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:  
a. Airolite Company, LLC (The). 
b. Construction Specialties, Inc. 
c. Penn Ventilator Company, Airstream Division  
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2. Louver Depth: 4 inches (100 mm) or as shown on drawings 
3. Frame and Blade Nominal Thickness:  Not less than 0.060 inch (1.52 mm) for blades and 

0.080 inch (2.03 mm) for frames. 
4. Louver Performance Ratings:  

a. Free Area and Air Performance: As required by mechanical specifications.  
b. Point of Beginning Water Penetration:  Not less than 950 fpm (4.8 m/s). 

5. AMCA Seal:  Mark units with AMCA Certified Ratings Seal. 

2.4 LOUVER SCREENS 

A. General:  Provide screen at each exterior louver. 

B. Louver Screen Frames:  Same kind and form of metal as indicated for louver to which screens 
are attached. 

C. Louver Screening: 

1. Bird Screening:  Aluminum, 1/2-inch- (13-mm-) square mesh, 0.063-inch (1.60-mm) wire. 

2.5 WALL VENTS  

A. Extruded-Aluminum Wall Vents: 

1. Manufacturers:  Provide louvers from one of the following]: 
a. Airolite Company, LLC (The). 
b. Construction Specialties, Inc. 
c. Penn Ventilator Company, Airstream Division. 

2. Extruded-aluminum louvers and frames, not less than 0.125-inch (3.18-mm) nominal 
thickness, assembled by welding; with 18-by-14- (1.4-by-1.8-mm-) mesh, aluminum 
insect screening on inside face; incorporating weep holes, continuous drip at sill, and 
integral waterstop on inside edge of sill; of load-bearing design and construction. 

2.6 ALUMINUM FINISHES 

A. High-Performance Organic Finish: Two-coat fluoropolymer finish complying with AAMA 2605 
and containing not less than 50 PVDF or FEVE resin by weight in color coat.  
1. Color and Gloss: As selected by Architect to match aluminum window cladding.  

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Locate and place louvers and vents level, plumb, and at indicated alignment with adjacent work. 

B. Use concealed anchorages where possible.  Provide brass or lead washers fitted to screws 
where required to protect metal surfaces and to make a weathertight connection. 
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C. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as 
indicated. 

D. Repair damaged finishes so no evidence remains of corrective work.  Return items that cannot 
be refinished in the field to the factory and refinish entire unit or provide new units. 

E. Protect galvanized and nonferrous-metal surfaces that will be in contact with concrete, masonry, 
or dissimilar metals from corrosion and galvanic action by applying a heavy coating of 
bituminous paint. 

END OF SECTION 089000 
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SECTION 092400 – CEMENT PLASTERING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 
1. Base-coat cement plaster. 
2. Cement plaster finish coats. 
3. Accessories. 

B. Related Requirements: 
1. Section 099113 “Exterior Painting and Coatings”. 

1.2 ACTION SUBMITTALS 

A. Product data. 

B. Samples: For each type of finish coat and for each color and texture specified. 

PART 2 - PRODUCTS 

2.1 BASE-COAT CEMENT PLASTER 

A. Base-Coat Mixes: Single base (scratch) coat for two-coat plasterwork on low-absorption plaster 
bases as follows: 

1. Basis of Design: Sakrete Scratch and Brown Coat 

Portland Cement Mix: For cementitious material, mix 1 part Portland cement and 0 to 3/4 
part lime. Use 2-1/2 to 4 parts aggregate per part of cementitious material. 

2.2 CEMENT PLASTER FINISH COATS 

A. Ready-Mixed Finish-Coat Plaster: Mill-mixed portland cement, aggregates, coloring agents, and 
proprietary ingredients. 

1. Basis of Design: Sakrete Finish Coat Stucco, to match existing. 
2. Color: White 

2.3 ACCESSORIES 

A. General: Comply with ASTM C1063, and coordinate depth of trim and accessories with 
thicknesses and number of plaster coats required. 
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2.4 PLASTER MATERIALS 

A. Portland Cement: ASTM C150/C150M, Type I. 

1. Color for Finish Coats: White 

2.5 MISCELLANEOUS MATERIALS 

A. Bonding Compound: ASTM C932. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Prepare smooth, solid substrates for plaster according to ASTM C926. 

3.2 APPLICATION OF BASE-COAT CEMENT PLASTER 

A. General: Comply with ASTM C926. 

3.3 APPLICATION OF CEMENT PLASTER FINISH COATS 

A. Plaster Finish Coats: Apply to match existing stucco finish. 

END OF SECTION 092400 
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SECTION 099113 – EXTERIOR PAINTING AND COATINGS  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and the application of paint systems on the following 
exterior substrates: 
1. Steel: Including but not limited to: hollow metal doors and frames.  

a. Stainless steel doors and frames are to remain unpainted factory finish. 
2. Galvanized metal: Including but not limited to: Downspouts (new and existing). 
3. Iron: Including but not limited to: railings (new and existing). 
4. Wood: Including but not limited to: miscellaneous trim. 
5. Stucco. 

B. Verify in field composition of all existing substrates to be field painted. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product.  Include preparation requirements and application 
instructions. 

B. Samples:  For each type of paint system and each color and gloss of topcoat. 

1.3 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

1. Paint:  5 percent, but not less than 1 gal. (3.8 L) of each material and color applied. 

1.4 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to 
verify preliminary selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for materials and execution. 

1. 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. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Paint Products:  Subject to compliance with requirements, provide the product listed in the paint 
schedules by The Sherwin-Williams Company; www.sherwin-williams.com; or an approved 
equal product by one of the following manufacturers: 

1. Benjamin Moore & Company. 
2. PPG Industries, Inc. 

B. Alkyd Enamel System: Subject to compliance with requirements, provide the product listed in 
the paint schedules by Rustoleum. 
1. Alkyd Metal Primer: Corrosion-resistant, solvent-based, alkyd primer formulated for use 

on prepared ferrous metals subject to industrial and light marine environments. 
a. Basis of Design: Rustoleum Professional High Performance 7400 DTM Alkyd 

Enamel Primer 
2. Alkyd Metal Finish Coatings: Quick-Drying Alkyd Enamel, Semigloss: Solvent-based, 

alkyd or modified-alkyd enamel formulated for quick-drying capabilities and for use on 
exterior, primed, metal and dimensionally stable wood surfaces. 
a. Basis of Design: Rustoleum High Performance 7400 RocAlkyd Enamel 
b. Gloss Level: Manufacturer's standard semigloss finish 

2.2 PAINT, GENERAL 

A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed 
in its "MPI Approved Products List. 

B. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 

C. VOC Content:  Provide materials that comply with VOC limits of authorities having jurisdiction. 

D. Paint Colors:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

B. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

C. Proceed with coating application only after unsatisfactory conditions have been corrected. 

http://www.sherwin-williams.com/
http://www.specagent.com/LookUp/?ulid=14013&mf=&src=wd
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1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" 
applicable to substrates and paint systems indicated. 

B. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 
and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 
coat as required to produce paint systems indicated. 

C. Steel Substrates:  Remove rust, loose mill scale, and shop primer if any. See below for Shop-
Primed Steel Substrates. Clean using methods recommended in writing by paint manufacturer, 
but not less than the following: 
1. SSPC-SP 2, "Hand Tool Cleaning." 
2. SSPC-SP 3, "Power Tool Cleaning." 
3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning." 
4. SSPC-SP 11, "Power Tool Cleaning to Bare Metal 

D. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of 
shop paint, and paint exposed areas with the same material as used for shop priming to comply 
with SSPC-PA 1 for touching up shop-primed surfaces. 

E. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal by 
mechanical methods to produce clean, lightly etched surfaces that promote adhesion of 
subsequently applied paints. 

3.3 PAINT APPLICATION 

A. Apply paints according to manufacturer's written instructions and recommendations in "MPI 
Manual." 
1. Use applicators and techniques suited for paint and substrate indicated. 

B. Tint undercoats same color as topcoat, but tint each undercoat a lighter shade to facilitate 
identification of each coat if multiple coats of same material are to be applied.  Provide sufficient 
difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film 
has a uniform paint finish, color, and appearance Apply paints according to manufacturer's 
written instructions. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color 
breaks. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and 
inspecting agency to inspect and test paint for dry film thickness. 
1. Contractor shall touch up and restore painted surfaces damaged by testing. 



PROJECT NO. 16-19-4932-99 
WATER TOWER RECREATION CENTER EXTERIOR REHABILITATION 

EXTERIOR PAINTING AND COATINGS 
099113 - 4 

2. If test results show that dry film thickness of applied paint does not comply with paint 
manufacturer's written recommendations, Contractor shall pay for testing and apply 
additional coats as needed to provide dry film thickness that complies with paint 
manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. 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. 

B. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 
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3.6 EXTERIOR PAINTING SCHEDULE 

A. Steel Substrates: 

1. Acrylic Enamel System: 

a. Prime Coat: SW ProCryl Universal Primer. 
b. Intermediate Coat: DTM Acrylic Enamel Finish, Semi-Gloss. 
c. Topcoat: DTM Acrylic Enamel Finish, Semi-Gloss. 

B. Iron Substrates: 

1. Alkyd System: 

a. Prime Coat: Rustoleum Professional High Performance 7400 DTM Alkyd Enamel 
Primer 

b. Intermediate Coat: Rustoleum High Performance 7400 RocAlkyd Enamel 
c. Topcoat: Rustoleum High Performance 7400 RocAlkyd Enamel 

C. Galvanized-Metal Substrates: 

1. Acrylic Enamel System: 

a. Prime Coat: SW ProCryl Universal Primer. 
b. Intermediate Coat: DTM Acrylic Enamel Finish, Semi-Gloss. 
c. Topcoat: DTM Acrylic Enamel Finish, Semi-Gloss. 

D. Wood Substrates: 

1. Acrylic Latex over Alkyd Primer System. 

a. Prime Coat: Exterior Latex Wood Primer. 
b. Intermediate and Topcoats: A-100 Exterior Latex, Gloss. 

E. Stucco Substrates: 

1. Acrylic Latex  System. 

a. Prime Coat: Loxon Concrete and Masonry Primer. 
b. Intermediate and Topcoats: A-100 Exterior Latex, Gloss. 

END OF SECTION 099113 

http://www.specagent.com/LookUp/?ulid=14013&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=14013&mf=&src=wd
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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. Wood (windows and trim). 
2. Existing plaster. 

1.2 SUBMITTALS 

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

B. Drawdown Samples:  For each finish and for each color and texture required. 

C. Product Schedule: Include paint system, location, and substrate. 

1.3 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to 
verify preliminary selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for materials and execution. 

1. 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. 

PART 2 - PRODUCTS 

2.1 PAINT, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 

B. VOC Content: For field applications that are inside the weatherproofing system, paints and 
coatings shall comply with VOC content limits of authorities having jurisdiction and the VOC 

http://www.arcomnet.com/sustainable_design.aspx?topic=211
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content limits identified in Section 018116 “VOC Limits for Adhesives, Sealants, Paints and 
Coatings.” 

C. Low-Emitting Materials: For field applications that are inside the weatherproofing system, 90 
percent of paints and coatings shall comply with the requirements of the California Department 
of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical 
Emissions from Indoor Sources Using Environmental Chambers." 

D. Colors: As selected from manufacturer’s standard color range. 

2.2 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, provide the product listed in the paint 
schedules Benjamin Moore & Company; or an approved equal product by one of the following 
manufacturers: 

a. The Sherwin-Williams Company. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter 
as follows: 
1. Wood:  15 percent. 
2. Plaster:  12 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

D. Begin coating application only after unsatisfactory conditions have been corrected and surfaces 
are dry. 

1. Beginning coating application constitutes Contractor's acceptance of substrates and 
conditions. 

3.2 PREPARATION AND APPLICATION 

A. Comply with manufacturer's written instructions and recommendations. 

B. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and 
incompatible paints and encapsulants. 

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. 
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D. Repaint full extent of existing window and door jamb, including side returns, head, existing sills / 
stools / trim to remain after new window / door installation. Extend new paint to blend with 
existing wall finishes as required. 

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 PAINTING SCHEDULE 

A. Wood Substrates:   

1. Institutional Low-Odor/VOC Latex System: 

a. Primer:  Ultra Spec 500 Primer #N534, 0 VOC. 
b. 1st coat:  Ultra Spec 500 Acrylic Latex Semi-Gloss #N539, 0 VOC. 
c. 2nd coat:  Ultra Spec 500 Acrylic Latex Semi-Gloss #N539, 0 VOC. 

B. Existing Plaster Substrates: 

1. Institutional Low-Odor/VOC Latex System: 

a. Primer:  Ultra Spec 500 Primer #N534, 0 VOC. 
b. 1st coat:  Ultra Spec 500 Acrylic Latex Eggshell #N538, 0 VOC. 
c. 2nd coat:  Ultra Spec 500 Acrylic Latex Eggshell #N538, 0 VOC. 

END OF SECTION 099123 
  



PROJECT NO. 16-19-4932-99 
WATER TOWER RECREATION CENTER EXTERIOR REHABILITATION 
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

260519 - 1 

SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Copper building wire. 
2. Metal-clad cable, Type MC. 
3. Connectors and splices. 

B. Related Requirements: 
1. Section 260513 "Medium-Voltage Cables" for single-conductor and multiconductor 

cables, cable splices, and terminations for electrical distribution systems with 601 to 
35 000 V. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Copper building wire. 
2. Metal-clad cable, Type MC. 
3. Connectors and splices. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 COPPER BUILDING WIRE 

A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with 
an overall insulation layer or jacket, or both, rated 600 V or less. 

B. 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. Alpha Wire; brand of Belden, Inc. 
2. Belden Inc. 
3. Cerro Wire LLC. 
4. Encore Wire Corporation. 
5. General Cable; Prysmian Group North America. 
6. Okonite Company (The). 
7. Service Wire Co. 
8. Southwire Company, LLC. 

http://www.specagent.com/Lookup?ulid=12724
http://www.specagent.com/Lookup?uid=123457236962
http://www.specagent.com/Lookup?uid=123457236963
http://www.specagent.com/Lookup?uid=123457236966
http://www.specagent.com/Lookup?uid=123457236964
http://www.specagent.com/Lookup?uid=123457236967
http://www.specagent.com/Lookup?uid=123457236971
http://www.specagent.com/Lookup?uid=123457236968
http://www.specagent.com/Lookup?uid=123457236965
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9. WESCO. 

C. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and use. 

2. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 
"Wire and Cable Marking and Application Guide." 

D. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 for 
stranded conductors. 

E. Conductor Insulation: 

1. Type NM. Comply with UL 83 and UL 719. 
2. Type USE-2. Comply with UL 854. 
3. Type TC-ER. Comply with NEMA WC 70/ICEA S-95-658 and UL 1277. 
4. [Type THHN and Type THWN-2. Comply with UL 83. 
5. Type UF. Comply with UL 83 and UL 493. 
6. Type XHHW-2. Comply with UL 44. 

F. Shield: 

1. Type TC-ER: Cable designed for use with ASDs, with oversized crosslinked polyethylene 
insulation, spiral-wrapped foil plus 85 percent coverage braided shields and insulated full-
size ground wire, and sunlight- and oil-resistant outer PVC jacket. 

2.2 METAL-CLAD CABLE, TYPE MC 

A. Description: A factory assembly of one or more current-carrying insulated conductors in an 
overall metallic sheath. 

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

1. AFC Cable Systems; Atkore International. 
2. Alpha Wire; brand of Belden, Inc. 
3. Belden Inc. 
4. Encore Wire Corporation. 
5. General Cable; Prysmian Group North America. 
6. Okonite Company (The). 
7. Service Wire Co. 
8. Southwire Company, LLC. 
9. WESCO. 

C. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and use. 

2. Comply with UL 1569. 
3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 

"Wire and Cable Marking and Application Guide." 

D. Circuits: 

http://www.specagent.com/Lookup?uid=123457236969
http://www.specagent.com/Lookup?ulid=12722
http://www.specagent.com/Lookup?uid=123457236950
http://www.specagent.com/Lookup?uid=123457236940
http://www.specagent.com/Lookup?uid=123457236941
http://www.specagent.com/Lookup?uid=123457236942
http://www.specagent.com/Lookup?uid=123457236944
http://www.specagent.com/Lookup?uid=123457236948
http://www.specagent.com/Lookup?uid=123457236943
http://www.specagent.com/Lookup?uid=123457236946
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1. Single circuit. 
2. Power-Limited Fire-Alarm Circuits: Comply with UL 1424. 

E. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 for 
stranded conductors. 

F. Ground Conductor:  Insulated. 

G. Conductor Insulation: 

1. Type TFN/THHN/THWN-2. Comply with UL 83. 
2. Type XHHW-2. Comply with UL 44. 
3. . 

H. Armor: Steel, interlocked. 

I. Jacket: PVC applied over armor. 

2.3 CONNECTORS AND SPLICES 

A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, 
type, and class for application and service indicated; listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and use. 

B. 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. 3M Electrical Products. 
2. ABB, Electrification Business. 
3. AFC Cable Systems; Atkore International. 
4. Gardner Bender. 
5. Hubbell Utility Solutions; Hubbell Incorporated. 
6. ILSCO. 
7. Ideal Industries, Inc. 
8. NSi Industries LLC. 
9. O-Z/Gedney; brand of Emerson Electric Co., Automation Solutions, Appleton Group. 
10. Service Wire Co. 
11. TE Connectivity Ltd. 

C. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set 
screws, designed to connect conductors specified in this Section. 

D. Lugs: One piece, seamless, designed to terminate conductors specified in this Section. 

1. Material: Copper. 
2. Type: One hole with standard barrels. 
3. Termination: Compression. 

http://www.specagent.com/Lookup?ulid=10633
http://www.specagent.com/Lookup?uid=123457236906
http://www.specagent.com/Lookup?uid=123457236907
http://www.specagent.com/Lookup?uid=123457236899
http://www.specagent.com/Lookup?uid=123457236900
http://www.specagent.com/Lookup?uid=123457236910
http://www.specagent.com/Lookup?uid=123457236902
http://www.specagent.com/Lookup?uid=123457236901
http://www.specagent.com/Lookup?uid=123457236903
http://www.specagent.com/Lookup?uid=123457236905
http://www.specagent.com/Lookup?uid=123457236908
http://www.specagent.com/Lookup?uid=123457236904
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PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: 

1. Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits: 

1. Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

C. ASD Output Circuits Cable: Extra-flexible stranded for all sizes. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING 
METHODS 

A. Service Entrance: Type THHN/THWN-2, single conductors in raceway. 

B. Exposed Feeders: Type THHN/THWN-2, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN-2, 
single conductors in raceway. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN/THWN-
2, single conductors in raceway. 

E. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors in 
raceway. 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single 
conductors in raceway. 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: 
Type THHN/THWN-2, single conductors in raceway. 

H. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless 
steel, wire-mesh, strain relief device at terminations to suit application. 

I. ASD Output Circuits:  Type TC-ER cable with braided shield. 

3.3 INSTALLATION, GENERAL 

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

B. Complete raceway installation between conductor and cable termination points in accordance 
with Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors 
and cables. 
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C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway. 

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, 
and follow surface contours where possible. 

F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems." 

G. Complete cable tray systems installation according to Section 260536 "Cable Trays for 
Electrical Systems" prior to installing conductors and cables. 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in 
UL 486A-486B. 

B. Make splices, terminations, and taps that are compatible with conductor material and that 
possess equivalent or better mechanical strength and insulation ratings than unspliced 
conductors. 

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inch of slack. 

3.5 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 260553 "Identification for 
Electrical Systems." 

B. Identify each spare conductor at each end with identity number and location of other end of 
conductor, and identify as spare conductor. 

3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling." 

3.7 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Section 078413 "Penetration 
Firestopping." 
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3.8 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. After installing conductors and cables and before electrical circuitry has been energized, 
test service entrance and feeder conductors for compliance with requirements. 

2. Perform each of the following visual and electrical tests: 

a. Inspect exposed sections of conductor and cable for physical damage and correct 
connection according to the single-line diagram. 

b. Test bolted connections for high resistance using one of the following: 

1) A low-resistance ohmmeter. 
2) Calibrated torque wrench. 
3) Thermographic survey. 

c. Inspect compression-applied connectors for correct cable match and indentation. 
d. Inspect for correct identification. 
e. Inspect cable jacket and condition. 
f. Insulation-resistance test on each conductor for ground and adjacent conductors. 

Apply a potential of 500 V(dc) for 300 V rated cable and 1000 V(dc) for 600 V rated 
cable for a one-minute duration. 

g. Continuity test on each conductor and cable. 
h. Uniform resistance of parallel conductors. 

B. Cables will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports to record the following: 

1. Procedures used. 
2. Results that comply with requirements. 
3. Results that do not comply with requirements, and corrective action taken to achieve 

compliance with requirements. 

END OF SECTION 260519 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Grounding and bonding conductors. 
2. Grounding and bonding clamps. 
3. Grounding and bonding bushings. 
4. Grounding and bonding hubs. 
5. Grounding and bonding connectors. 
6. Intersystem bonding bridge grounding connector. 
7. Grounding and bonding busbars. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. For each type of product indicated. 

B. Field Quality-Control Submittals: 

1. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 GROUNDING AND BONDING CONDUCTORS 

A. Equipment Grounding Conductor: 

1. General Characteristics: 600 V, THHN/THWN-2, copper wire or cable, green color, in 
accordance with Section 260519 "Low-Voltage Electrical Power Conductors and Cables." 

B. Isolated Equipment Grounding Conductor: 

1. General Characteristics: 600 V, THHN/THWN-2, copper wire or cable, green color with one 
or more yellow stripes, in accordance with Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables." 

C. ASTM - Bare Copper Grounding and Bonding Conductor: 

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. ERICO; brand of nVent Electrical plc. 
b. Harger Lightning & Grounding; business of Harger, Inc. 

http://www.specagent.com/Lookup?ulid=14780
http://www.specagent.com/Lookup?uid=123457224114
http://www.specagent.com/Lookup?uid=123457224115
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2. Referenced Standards: Complying with one or more of the following: 

a. Soft or Annealed Copper Wire: ASTM B3 
b. Concentric-Lay Stranded Copper Conductor: ASTM B8. 
c. Tin-Coated Soft or Annealed Copper Wire: ASTM B33. 
d. 19-Wire Combination Unilay-Stranded Copper Conductor: ASTM B787/B787M. 

2.2 GROUNDING AND BONDING CLAMPS 

A. Description: Clamps suitable for attachment of grounding and bonding conductors to grounding 
electrodes, pipes, tubing, and rebar. Grounding and bonding clamps specified in this article are 
also suitable for use with communications applications; see Section 270526 "Grounding and 
Bonding for Communications Systems," for selection and installation guidelines. 

B. Source Limitations: Obtain products from single manufacturer. 

C. Performance Criteria: 

1. Regulatory Requirements: 

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction and marked for intended 
location and application. 

2. Listing Criteria: 

a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467. 
b. Grounding and Bonding Equipment for Communications: UL CCN KDSH; including 

UL 467. 

D. UL KDER and KDSH - Hex-Fitting-Type Pipe and Rod Grounding and Bonding Clamp: 

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. ABB, Electrification Business. 
b. Cooper B-line; brand of Eaton, Electrical Sector. 
c. Crouse-Hinds; brand of Eaton, Electrical Sector. 
d. ERICO; brand of nVent Electrical plc. 
e. Harger Lightning & Grounding; business of Harger, Inc. 

2. General Characteristics: 

a. Two pieces with zinc-plated bolts. 
b. Clamp Material:  Die-cast zinc alloy. 
c. Listed for outdoor use. 

E. UL KDER and KDSH - U-Bolt-Type Pipe and Rod Grounding and Bonding Clamp: 

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. ABB, Electrification Business. 
b. Cooper B-line; brand of Eaton, Electrical Sector. 
c. Crouse-Hinds; brand of Eaton, Electrical Sector. 

http://www.specagent.com/Lookup?ulid=14783
http://www.specagent.com/Lookup?uid=123457224121
http://www.specagent.com/Lookup?uid=123457224125
http://www.specagent.com/Lookup?uid=123457224126
http://www.specagent.com/Lookup?uid=123457224127
http://www.specagent.com/Lookup?uid=123457224129
http://www.specagent.com/Lookup?ulid=14784
http://www.specagent.com/Lookup?uid=123457224134
http://www.specagent.com/Lookup?uid=123457224138
http://www.specagent.com/Lookup?uid=123457224139
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d. ERICO; brand of nVent Electrical plc. 
e. Harger Lightning & Grounding; business of Harger, Inc. 

2. General Characteristics: 

a. Clamp Material: Aluminum. 
b. Listed for outdoor use. 

F. UL KDER - Beam Grounding and Bonding Clamp: 

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. ABB, Electrification Business. 
b. Anderson; brand of Hubbell Utility Solutions; Hubbell Incorporated. 

2. General Characteristics: Mechanical-type, terminal, ground wire access from four 
directions; with dual, tin-plated or silicon bronze bolts. 

G. UL KDER - Exothermically Welded Connection: 

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. ABB, Electrification Business. 
b. Crouse-Hinds; brand of Eaton, Electrical Sector. 
c. ERICO; brand of nVent Electrical plc. 
d. Harger Lightning & Grounding; business of Harger, Inc. 

2. General Characteristics: Exothermic-welding kits of types recommended by kit 
manufacturer for materials being joined and installation conditions. 

2.3 GROUNDING AND BONDING BUSHINGS 

A. Description: Bonding bushings connect conduit fittings, tubing fittings, threaded metal conduit, 
and unthreaded metal conduit to metal boxes and equipment enclosures and have one or more 
bonding screws intended to provide electrical continuity between bushing and enclosure. 
Grounding bushings have provision for connection of bonding or grounding conductor and may 
or may not also have bonding screws. 

B. Source Limitations: Obtain products from single manufacturer. 

C. Performance Criteria: 

1. Regulatory Requirements: 

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction and marked for intended 
location and application. 

2. Listing Criteria: 

a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467. 

D. UL KDER - Bonding Bushing: 

http://www.specagent.com/Lookup?uid=123457224140
http://www.specagent.com/Lookup?uid=123457224143
http://www.specagent.com/Lookup?ulid=14786
http://www.specagent.com/Lookup?uid=123457224161
http://www.specagent.com/Lookup?uid=123457224160
http://www.specagent.com/Lookup?ulid=14787
http://www.specagent.com/Lookup?uid=123457224165
http://www.specagent.com/Lookup?uid=123457224169
http://www.specagent.com/Lookup?uid=123457224170
http://www.specagent.com/Lookup?uid=123457224171
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1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

a. ABB, Electrification Business. 
b. Crouse-Hinds; brand of Eaton, Electrical Sector. 
c. Raco Taymac Bell; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 

2. General Characteristics: Threaded bushing with insulated throat. 

E. UL KDER - Grounding Bushing: 

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. ABB, Electrification Business. 
b. Crouse-Hinds; brand of Eaton, Electrical Sector. 
c. Raco Taymac Bell; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 

2. General Characteristics: Threaded bushing with insulated throat and mechanical-type wire 
terminal. 

2.4 GROUNDING AND BONDING HUBS 

A. Description: Hubs with certified grounding or bonding locknut. 

B. Source Limitations: Obtain products from single manufacturer. 

C. Performance Criteria: 

1. Regulatory Requirements: 

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction, and marked for intended 
location and application. 

2. Listing Criteria: 

a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467. 

D. UL KDER - Grounding and Bonding Hub: 

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. ABB, Electrification Business. 
b. Crouse-Hinds; brand of Eaton, Electrical Sector. 

2. General Characteristics: Insulated, gasketed, watertight hub with mechanical-type wire 
terminal. 

2.5 GROUNDING AND BONDING CONNECTORS 

A. Source Limitations: Obtain products from single manufacturer. 

B. Performance Criteria: 

http://www.specagent.com/Lookup?ulid=14789
http://www.specagent.com/Lookup?uid=123457224186
http://www.specagent.com/Lookup?uid=123457224189
http://www.specagent.com/Lookup?uid=123457224191
http://www.specagent.com/Lookup?ulid=14790
http://www.specagent.com/Lookup?uid=123457224192
http://www.specagent.com/Lookup?uid=123457224195
http://www.specagent.com/Lookup?uid=123457224197
http://www.specagent.com/Lookup?ulid=14791
http://www.specagent.com/Lookup?uid=123457224198
http://www.specagent.com/Lookup?uid=123457224202
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1. Regulatory Requirements: 

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction, and marked for intended 
location and application. 

2. Listing Criteria: 

a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467. 
b. Grounding and Bonding Equipment for Communications: UL CCN KDSH; including 

UL 467. 

C. UL KDER - Pressure-Type Grounding and Bonding Busbar Cable Connector: 

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. ABB, Electrification Business. 
2. General Characteristics: Copper or copper alloy, for compression bonding of one or more 

conductor directly to copper busbar. Listed for direct burial. 

D. UL KDER - Crimped Lug Pressure-Type Grounding and Bonding Busbar Terminal: 

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. ABB, Electrification Business. 
b. Harger Lightning & Grounding; business of Harger, Inc. 

2. General Characteristics: Cast silicon bronze, solderless compression-type wire terminals; 
with long barrel and two holes spaced on 5/8 or 1 inch centers for two-bolt connection to 
busbar. 

2.6 INTERSYSTEM BONDING BRIDGE GROUNDING CONNECTORS 

A. Description: Devices that provide means for connecting communications systems grounding and 
bonding conductors at service equipment or at disconnecting means for buildings or structures. 

B. Performance Criteria: 

1. Regulatory Requirements: 

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction, and marked for intended 
location and application. 

2. Listing Criteria: 

a. Grounding and Bonding Equipment for Communications: UL CCN KDSH; including 
UL 467. 

C. UL KDSH - Two-Piece Intersystem Bonding Bridge Grounding Connector: 

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: 

http://www.specagent.com/Lookup?ulid=14792
http://www.specagent.com/Lookup?uid=123457224205
http://www.specagent.com/Lookup?ulid=14794
http://www.specagent.com/Lookup?uid=123457224212
http://www.specagent.com/Lookup?uid=123457224214
http://www.specagent.com/Lookup?ulid=14800
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a. Burndy; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
b. Crouse-Hinds; brand of Eaton, Electrical Sector. 

2. General Characteristics: Zinc-alloy body and polycarbonate cover; four terminating points. 

2.7 GROUNDING AND BONDING BUSBARS 

A. Description: Miscellaneous grounding and bonding device that serves as common connection for 
multiple grounding and bonding conductors. 

B. Source Limitations: Obtain products from single manufacturer. 

C. Performance Criteria: 

1. Regulatory Requirements: 

a. Listed and labeled in accordance with NFPA 70, by qualified electrical testing 
laboratory recognized by authorities having jurisdiction and marked for intended 
location and application. 

2. Listing Criteria: 

a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467. 

D. UL KDER - Equipment Room Grounding and Bonding Busbar: 

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. Chatsworth Products, Inc. 
b. Cooper B-line; brand of Eaton, Electrical Sector. 
c. ERICO; brand of nVent Electrical plc. 
d. Harger Lightning & Grounding; business of Harger, Inc. 

2. General Characteristics: 

a. Bus: Rectangular bar of annealed copper. 
b. Mounting Stand-Off Insulators: Lexan or PVC. 

1) Comply with UL 891 for use in 600 V switchboards, impulse tested at 5000 V. 

3. Options: 

a. Dimensions: 1/4 by 4 inch in cross section; length as indicated on Drawings. 
b. Predrilled Hole Pattern:  Suitable for installing specified grounding and bonding 

connectors. 
c. Mounting Hardware: Stand-off brackets that provide 2 inch (4 inch for bonding 

busbars in electrical rooms housing main service equipment) clearance to access 
rear of bus. Brackets and bolts must be stainless steel. 

http://www.specagent.com/Lookup?uid=123457224239
http://www.specagent.com/Lookup?uid=123457224240
http://www.specagent.com/Lookup?ulid=14801
http://www.specagent.com/Lookup?uid=123457224245
http://www.specagent.com/Lookup?uid=123457224246
http://www.specagent.com/Lookup?uid=123457224247
http://www.specagent.com/Lookup?uid=123457224248
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine facility's grounding electrode system and equipment grounding for compliance with 
requirements for maximum ground-resistance level and other conditions affecting performance of 
grounding and bonding of electrical system. 

B. Inspect test results of grounding system measured at point of electrical service equipment 
connection. 

C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the 
Work. 

D. Proceed with connection of electrical service equipment only after unsatisfactory conditions have 
been corrected. 

3.2 SELECTION OF BUSBARS 

A. Grounding Bus: Install in electrical equipment rooms, in rooms housing service equipment, and 
elsewhere as indicated. 

1. Install bus horizontally, on insulated spacers 2 inch minimum from wall, 6 inch above 
finished floor unless otherwise indicated. 

2. Where indicated on both sides of doorways, route bus up to top of door frame, across top 
of doorway, and down; connect to horizontal bus. 

3.3 SELECTION OF GROUNDING AND BONDING CONDUCTORS 

A. Conductors: Install solid conductor for 8 AWG and smaller, and stranded conductors for 6 AWG 
and larger unless otherwise indicated. 

B. Custom-Length Insulated Equipment Bonding Jumpers: 6 AWG, 19-strand, Type THHN. 

C. Bonding Cable: 28 kcmil, 14 strands of 17 AWG conductor, 1/4 inch in diameter. 

D. Bonding Conductor: 4 AWG or 6 AWG, stranded conductor. 

E. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inch 
wide and 1/16 inch thick. 

F. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper 
ferrules; 1-5/8 inch wide and 1/16 inch thick. 

G. Underground Grounding Conductors: Install barecopper conductor, 2/0 AWG minimum. 

1. Bury at least 30 inch below grade. 
2. Duct-Bank Grounding Conductor: Bury 12 inch above duct bank when indicated as part of 

duct-bank installation. 
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3.4 SELECTION OF CONNECTORS 

A. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 
2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated. 
3. Connections to Ground Rods at Test Wells: Bolted connectors. 
4. Connections to Structural Steel: Welded connectors. 

3.5 INSTALLATION 

A. Comply with manufacturer's published instructions. 

B. Reference Standards: 

1. Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 and 
UL 96 when interconnecting with lightning protection system. Bond electrical power system 
ground directly to lightning protection system grounding conductor at closest point to 
electrical service grounding electrode. Use bonding conductor sized same as system 
grounding electrode conductor and install in conduit. 

2. Consult Architect for resolution of conflicting requirements. 

C. Special Techniques: 

1. Conductors: 

a. Route along shortest and straightest paths possible unless otherwise indicated or 
required by Code. Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

2. Connections: Make connections so possibility of galvanic action or electrolysis is 
minimized. Select connectors, connection hardware, conductors, and connection methods 
so metals in direct contact are galvanically compatible. 

a. Use electroplated or hot-tin-coated materials to ensure high conductivity and to 
make contact points closer in order of galvanic series. 

b. Make connections with clean, bare metal at points of contact. 
c. Make aluminum-to-steel connections with stainless steel separators and mechanical 

clamps. 
d. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and 

mechanical clamps. 
e. Coat and seal connections having dissimilar metals with inert material to prevent 

future penetration of moisture to contact surfaces. 
f. Bonding Straps and Jumpers: Install in locations accessible for inspection and 

maintenance except where routed through short lengths of conduit. 

1) Bonding to Structure: Bond straps directly to basic structure, taking care not 
to penetrate adjacent parts. 

2) Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: 
Install bonding so vibration is not transmitted to rigidly mounted equipment. 

3) Use exothermic-welded connectors for outdoor locations; if disconnect-type 
connection is required, use bolted clamp. 
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g. Grounding and Bonding for Piping: 

1) Metal Water Service Pipe: Install insulated copper grounding conductors, in 
conduit, from building's main service equipment, or grounding bus, to main 
metal water service entrances to building. Connect grounding conductors to 
main metal water service pipes; use bolted clamp connector or bolt lug-type 
connector to pipe flange by using one of lug bolts of flange. Where dielectric 
main water fitting is installed, connect grounding conductor on street side of 
fitting. Bond metal grounding conductor conduit or sleeve to conductor at each 
end. 

2) Water Meter Piping: Use braided-type bonding jumpers to electrically bypass 
water meters. Connect to pipe with bolted connector. 

3) Bond each aboveground portion of gas piping system downstream from 
equipment shutoff valve. 

h. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding 
conductors of associated fans, blowers, electric heaters, and air cleaners. 
Installbonding jumper to bond across flexible duct connections to achieve continuity. 

i. Grounding for Steel Building Structure: Install driven ground rod at base of each 
corner column and at intermediate exterior columns at distances not more than 60 ft 
apart. 

3. Grounding at Service: 

a. Equipment grounding conductors and grounding electrode conductors must be 
connected to ground bus. Install main bonding jumper between neutral and ground 
buses. 

4. Grounding Separately Derived Systems: 

a. Generator: Install grounding electrode(s) at generator location. Electrode must be 
connected to equipment grounding conductor and to frame of generator. 

5. Grounding Underground Distribution System Components: 

a. Duct-Bank Grounding Conductor: Bury 12 inch above duct bank when indicated as 
part of duct-bank installation. 

b. Comply with IEEE C2 grounding requirements. 
c. Grounding Manholes and Handholes: Install driven ground rod through manhole or 

handhole floor, close to wall, and set rod depth so 4 inch will extend above finished 
floor. If necessary, install ground rod before manhole is placed and provide 1/0 AWG 
bare, tinned-copper conductor from ground rod into manhole through waterproof 
sleeve in manhole wall. Protect ground rods passing through concrete floor with 
double wrapping of pressure-sensitive insulating tape or heat-shrunk insulating 
sleeve from 2 inch above to 6 inch below concrete. Seal floor opening with 
waterproof, nonshrink grout. 

d. Grounding Connections to Manhole Components: Bond exposed-metal parts such 
as inserts, cable racks, pulling irons, ladders, and cable shields within each manhole 
or handhole, to ground rod or grounding conductor. Make connections with 4 AWG 
minimum, stranded, hard-drawn copper bonding conductor. Train conductors level 
or plumb around corners and fasten to manhole walls. Connect to cable armor and 
cable shields in accordance with manufacturer's published instructions with splicing 
and termination kits. 
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e. Pad-Mounted Transformers and Switches: Install two ground rods and ring electrode 
around pad. Ground pad-mounted equipment and noncurrent-carrying metal items 
associated with substations by connecting them to underground cable and 
grounding electrodes. Install tinned-copper conductor not less than 2 AWG for ring 
electrode and for taps to equipment grounding terminals. Bury ring electrode not 
less than 6 inch from foundation. 

6. Equipment Grounding: 

a. Install insulated equipment grounding conductors with feeders and branch circuits. 
b. Install insulated equipment grounding conductors with the following items, in addition 

to those required by NFPA 70: 

1) Feeders and branch circuits. 
2) Lighting circuits. 
3) Receptacle circuits. 
4) Single-phase motor and appliance branch circuits. 
5) Three-phase motor and appliance branch circuits. 
6) Flexible raceway runs. 
7) Armored and metal-clad cable runs. 
8) Busway Supply Circuits: Install insulated equipment grounding conductor 

from grounding bus in switchgear, switchboard, or distribution panel to 
equipment grounding bar terminal on busway. 

c. Isolated Grounding Receptacle Circuits: Install insulated equipment grounding 
conductor connected to receptacle grounding terminal. Isolate conductor from 
raceway and from panelboard grounding terminals. Terminate at equipment 
grounding conductor terminal of applicable derived system or service unless 
otherwise indicated. 

d. Isolated Equipment Enclosure Circuits: For designated equipment supplied by 
branch circuit or feeder, isolate equipment enclosure from supply circuit raceway 
with nonmetallic raceway fitting listed for the purpose. Install fitting where raceway 
enters enclosure and install separate insulated equipment grounding conductor. 
Isolate conductor from raceway and from panelboard grounding terminals. 
Terminate at equipment grounding conductor terminal of applicable derived system 
or service unless otherwise indicated. 

e. Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and 
separate insulated equipment grounding conductor in addition to grounding 
conductor installed with branch-circuit conductors. 

f. Metallic Fences: Comply with requirements of IEEE C2. 

1) Grounding Conductor: Bare copper, not less than 8 AWG. 
2) Gates: Must be bonded to grounding conductor with flexible bonding jumper. 
3) Barbed Wire: Strands must be bonded to grounding conductor. 

7. Fence Grounding: Install at maximum intervals of 1500 ft except as follows: 

a. Fences within 100 ft of Buildings, Structures, Walkways, and Roadways: Ground at 
maximum intervals of 750 ft. 

1) Gates and Other Fence Openings: Ground fence on each side of opening. 

a) Bond metal gates to gate posts. 
b) Bond across openings, with and without gates, except at openings 

indicated as intentional fence discontinuities. Use 2 AWG wire and bury 
it at least 18 inch below finished grade. 
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b. Protection at Crossings of Overhead Electrical Power Lines: Ground fence at 
location of crossing and at maximum distance of 150 ft on each side of crossing. 

c. Grounding Method: At each grounding location, drive grounding rod vertically until 
top is 6 inch below finished grade. Connect rod to fence with 6 AWG conductor. 
Connect conductor to each fence component at grounding location. 

d. Bonding Method for Gates: Connect bonding jumper between gate post and gate 
frame. 

e. Bonding to Lightning-Protection System: If fence terminates at lightning-protected 
building or structure, ground fence and bond fence grounding conductor to lightning-
protection down conductor or lightning-protection grounding conductor, complying 
with NFPA 780. 

3.6 FIELD QUALITY CONTROL 

A. Field tests and inspections must be witnessed by authorities having jurisdiction. 

B. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical 
connections with calibrated torque wrench in accordance with manufacturer's published 
instructions. 

3. Test completed grounding system at each location where maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminaland at ground test 
wells. Make tests at ground rods before conductors are connected. 

a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without soil being moistened by means other than natural drainage 
or seepage and without chemical treatment or other artificial means of reducing 
natural ground resistance. 

b. Perform tests by fall-of-potential method in accordance with IEEE Std 81. 
c. Excessive Ground Resistance: If resistance to ground exceeds specified values, 

notify Architect promptly and include recommendations to reduce ground resistance. 

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod 
assembly, and other grounding electrodes. Identify each by letter in alphabetical order, and 
key to record of tests and observations. Include number of rods driven and their depth at 
each location and include observations of weather and other phenomena that may affect 
test results. Describe measures taken to improve test results. 

C. Nonconforming Work: 

1. Grounding system will be considered defective if it does not pass tests and inspections. 
2. Remove and replace defective components and retest. 

D. Collect, assemble, and submit test and inspection reports. 

1. Report measured ground resistances that exceed the following values: 

a. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 Ω. 
b. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 Ω. 
c. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 Ω. 
d. Power Distribution Units or Panelboards Serving Electronic Equipment:  3 Ω. 
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e. Substations and Pad-Mounted Equipment: 5 Ω. 
f. Manhole Grounds: 10 Ω. 
g. . 

3.7 PROTECTION 

A. After installation, protect grounding and bonding cables and equipment from construction 
activities. Remove and replace items that are contaminated, defaced, damaged, or otherwise 
caused to be unfit for use prior to acceptance by Owner. 

END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Support, anchorage, and attachment components. 
2. Fabricated metal equipment support assemblies. 

B. Related Requirements: 

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations, 
definitions, submittals, qualifications, testing agencies, and other Project requirements 
applicable to Work specified in this Section. 

2. Section 260011 "Facility Performance Requirements for Electrical" for seismic-load, wind-
load, acoustical, and other field conditions applicable to Work specified in this Section. 

1.2 ACTION SUBMITTALS 

A. Product Data: 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for the following: 

a. Slotted support systems, hardware, and accessories. 
b. Clamps. 
c. Hangers. 
d. Sockets. 
e. Eye nuts. 
f. Fasteners. 
g. Anchors. 
h. Saddles. 
i. Brackets. 
 

2. Include rated capacities and furnished specialties and accessories. 

B. Shop Drawings:  Signed and sealed by a qualified professional engineer. For fabrication and 
installation details for electrical hangers and support systems. 

1. Hangers. Include product data for components. 
2. Slotted support systems. 
3. Equipment supports. 
4. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments 

to structure and to supported equipment. Include adjustable motor bases, rails, and frames 
for equipment mounting. 

C. Delegated Design Submittals: For hangers and supports for electrical systems. 
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1. Include design calculations and details of hangers. 
2. Include design calculations for seismic restraints, if required. 

1.3 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified structural professional engineer to design hanger and 
support system. 

B. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing agency. 
Identify products with appropriate markings of applicable testing agency. 

1. Flame Rating: Class 1. 
2. Self-extinguishing according to ASTM D635. 

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32 inch 
diameter holes at a maximum of 8 inch on center in at least one surface. 

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. ABB, Electrification Business. 
b. Allied Tube & Conduit; Atkore International. 
c. Cooper B-line; brand of Eaton, Electrical Sector. 

2. Standard: Comply with MFMA-4 factory-fabricated components for field assembly. 
3. Material for Channel, Fittings, and Accessories: Galvanized steel. 
4. Channel Width: Selected for applicable load criteria. 
5. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4. 

B. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for 
types and sizes of raceway or cable to be supported. 

C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded 
body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in riser 
conduits. Plugs must have number, size, and shape of conductor gripping pieces as required to 
suit individual conductors or cables supported. Body must be made of malleable iron. 

D. Structural Steel for Fabricated Supports and Restraints: ASTM A36/A36M steel plates, shapes, 
and bars; black and galvanized. 

E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their 
supports to building surfaces include the following: 

http://www.specagent.com/Lookup?ulid=1736
http://www.specagent.com/Lookup?uid=123457189209
http://www.specagent.com/Lookup?uid=123457189202
http://www.specagent.com/Lookup?uid=123457189203
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1. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in hardened 
portland cement concrete, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 

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

1) Cooper B-line; brand of Eaton, Electrical Sector. 
2) Hilti, Inc. 

2. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS 
Type 18 units and comply with MFMA-4 or MSS SP-58. 

3. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for 
attached structural element. 

4. Through Bolts: Structural type, hex head, and high strength. Comply with 
ASTM F3125/F3125M, Grade A325. 

5. Toggle Bolts: All steel springhead type. 
6. Hanger Rods: Threaded steel. 

2.3 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions of 
supported equipment. 

B. Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes and 
plates. 

PART 3 - EXECUTION 

3.1 SELECTION 

A. Comply with the following standards for selection and installation of hangers and supports, except 
where requirements on Drawings or in this Section are stricter: 

1. NECA NEIS 101 
2. NECA NEIS 105. 

B. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping materials 
and installation for penetrations through fire-rated walls, ceilings, and assemblies. 

C. Comply with requirements for raceways specified in Section 260533 "Raceways and Boxes for 
Electrical Systems." 

D. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for 
EMT, IMC, and ERMC as required by NFPA 70. Minimum rod size must be 1/4 inch in diameter. 

E. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slottedsupport 
system, sized so capacity can be increased by at least 25 percent in future without exceeding 
specified design load limits. 

http://www.specagent.com/Lookup?ulid=1746
http://www.specagent.com/Lookup?uid=123457189224
http://www.specagent.com/Lookup?uid=123457189226
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1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

F. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2 inch and smaller raceways serving branch circuits and communication systems above 
suspended ceilings, and for fastening raceways to trapeze supports. 

3.2 INSTALLATION OF SUPPORTS 

A. Comply with NECA NEIS 101 for installation requirements except as specified in this article. 

B. Raceway Support Methods: In addition to methods described in NECA NEIS 1, EMT IMC and 
GRS may be supported by openings through structure members, in accordance with NFPA 70. 

C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will 
be adequate to carry present and future static loads within specified loading limits. Minimum static 
design load used for strength determination must be weight of supported components plus 200 lb. 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten 
electrical items and their supports to building structural elements by the following methods unless 
otherwise indicated by code: 

1. To Wood: Fasten with lag screws or through bolts. 
2. To New Concrete: Bolt to concrete inserts. 
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 
4. To Existing Concrete: Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inch thick or greater. 
Do not use for anchorage to lightweight-aggregate concrete or for slabs less than 4 inch 
thick. 

6. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and 
nuts. 

7. To Light Steel: Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for 
reinforcing bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-fabricated 
metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment. 

C. Field Welding: Comply with AWS D1.1/D1.1M. Submit welding certificates. 
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3.4 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated, but not less than 4 inch larger in both 
directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge 
of the base. 

B. Use 3000 psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and 
placement requirements are specified in Section 033000 "Cast-in-Place Concrete." 

C. Anchor equipment to concrete base as follows: 

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported equipment. 
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

3.5 PAINTING 

A. Touchup: 

1. Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after 
erecting hangers and supports. Use same materials as used for shop painting. Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 

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

2. Comply with requirements in Section 099123 "Interior Painting" and Section 099600 "High-
Performance Coatings" for cleaning and touchup painting of field welds, bolted 
connections, and abraded areas of shop paint on miscellaneous metal. 

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A780. 

END OF SECTION 260529 
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Fittings for conduit, tubing, and cable. 
2. Threaded metal joint compound. 
3. Solvent cements. 
4. Surface metal raceways and fittings. 
5. Wireways and auxiliary gutters. 
6. Metallic outlet boxes, device boxes, rings, and covers. 
7. Termination boxes. 
8. Cabinets, cutout boxes, junction boxes, pull boxes, and miscellaneous enclosures. 
9. Cover plates for device boxes. 
10. Hoods for outlet boxes. 

1.2 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Wireways and auxiliary gutters. 
2. Surface metal raceways. 
3. Surface nonmetallic raceways. 
4. Floor boxes. 
5. Cabinets, cutout boxes, and miscellaneous enclosures. 

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and 
attachment details. Show that floor boxes are located to avoid interferences and are structurally 
allowable. Indicate floor thickness where boxes are embedded in concrete floors and underfloor 
clearances where boxes are installed in raised floors. 

PART 2 - PRODUCTS 

2.1 TYPE EMT RACEWAYS AND ELBOWS 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use. 

2. General Characteristics: UL 797 and UL Category Control Number FJMX. 

B. Electrical Metal Tubing (EMT) and Elbows: 

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. Allied Tube & Conduit; Atkore International. 

http://www.specagent.com/Lookup?ulid=13807
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b. Calconduit; Atkore International. 
c. Emerson Electric Co., Automation Solutions. 
d. Republic Conduit; Nucor Corporation, Nucor Tubular Products. 
e. Western Tube; Zekelman Industries. 
f. Wheatland Tube; Zekelman Industries. 

 
2. Material: Steel. 
3. Options: 

a. Exterior Coating: Zinc. 
b. Interior Coating: Zinc with organic top coating. 
c. Minimum Trade Size: Metric designator 16 (trade size 1/2). 
d. Colors: As indicated on Drawings. 

2.2 TYPE GRS RACEWAYS, ELBOWS, COUPLINGS, AND NIPPLES 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use. 

2. General Characteristics: UL 6 and UL Category Control Number DYIX. 

B. Galvanized-Steel Electrical Rigid Metal Conduit, Elbows, Couplings, and Nipples: 

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. Allied Tube & Conduit; Atkore International. 
b. Calconduit; Atkore International. 
c. Crouse-Hinds; brand of Eaton, Electrical Sector. 
d. Killark; brand of Hubbell Electrical Solutions; Hubbell Incorporated. 
e. Republic Conduit; Nucor Corporation, Nucor Tubular Products. 
f. Western Tube; Zekelman Industries. 
g. Wheatland Tube; Zekelman Industries. 

 
2. Exterior Coating: Zinc. 
3. Options: 

a. Interior Coating: Zinc with organic top coating. 
b. Minimum Trade Size: Metric designator 16 (trade size 1/2). 
c. Colors: As indicated on Drawings. 

2.3 TYPE FMC RACEWAYS 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use. 

2. General Characteristics: UL 1 and UL Category Control Number DXUZ. 

B. Steel Flexible Metal Conduit (FMC): 

http://www.specagent.com/Lookup?ulid=13802
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http://www.specagent.com/Lookup?uid=123457231084
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1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

a. ABB, Electrification Business. 
b. Electri-Flex Company. 
c. International Metal Hose Co. 

 
2. Material: Steel. 
3. Options: 

a. Minimum Trade Size:  Metric designator 16 (trade size 1/2). 

2.4 TYPE IMC RACEWAYS 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use. 

2. General Characteristics: UL 1242 and UL Category Control Number DYBY. 

B. Steel Electrical Intermediate Metal Conduit (IMC): 

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. ABB, Electrification Business. 
b. Allied Tube & Conduit; Atkore International. 
c. Republic Conduit; Nucor Corporation, Nucor Tubular Products. 
d. Western Tube; Zekelman Industries. 
e. Wheatland Tube; Zekelman Industries. 

 
2. Options: 

a. Exterior Coating: Zinc. 
b. Interior Coating: Zinc with organic top coating. 
c. Minimum Trade Size: Metric designator 16 (trade size 1/2). 

2.5 TYPE LFMC RACEWAYS 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use. 

2. General Characteristics: UL 360 and UL Category Control Number DXHR. 

B. Steel Liquidtight Flexible Metal Conduit (LFMC): 

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. ABB, Electrification Business. 
b. Electri-Flex Company. 
c. International Metal Hose Co. 

http://www.specagent.com/Lookup?ulid=13808
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2. Material: Steel. 
3. Options: 

a. Minimum Trade Size: Metric designator 16 (trade size 1/2). 

2.6 TYPE LFNC RACEWAYS 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use. 

2. General Characteristics: UL 1660 and UL Category Control Number DXOQ. 

B. Liquidtight Flexible Nonmetallic Conduit (LFNC): 

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. AFC Cable Systems; Atkore International. 
b. Electri-Flex Company. 

 
2. Additional Criteria: Type A conduit with smooth seamless inner core and cover bonded 

together with one or more reinforcement layers between core and cover. 
3. Options: 

a. Minimum Trade Size: Metric designator 16 (trade size 1/2). 
b. Markings:  90 deg C dry. 

2.7 TYPE PVC RACEWAYS AND FITTINGS 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use. 

2. General Characteristics: UL 651 and UL Category Control Number DZYR. 

B. Schedule 40 Rigid PVC Conduit (PVC-40) and Fittings: 

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. ABB, Electrification Business. 
b. Calconduit; Atkore International. 
c. NAPCO; Westlake Chemical Corp. 
 

2. Dimensional Specifications: Schedule 40. 
3. Options: 

a. Minimum Trade Size: Metric designator 16 (trade size 1/2). 
b. Markings: For use with maximum 90 deg C wire. 

C. Schedule 80 Rigid PVC Conduit (PVC-80) and Fittings: 

http://www.specagent.com/Lookup?ulid=14223
http://www.specagent.com/Lookup?uid=123457231113
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http://www.specagent.com/Lookup?ulid=13822
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1.  Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 

a. ABB, Electrification Business. 
b. Calconduit; Atkore International. 
c. NAPCO; Westlake Chemical Corp. 

 
2. Dimensional Specifications: Schedule 80. 
3. Options: 

a. Minimum Trade Size: Metric designator 16 (trade size 1/2). 
b. Markings: For use with maximum 90 deg C wire. 

2.8 FITTINGS FOR CONDUIT, TUBING, AND CABLE 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use. 

B. Fittings for Type GRS, Type IMC, and Type PVC Raceways: 

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. ABB, Electrification Business. 
b. Appleton; Emerson Electric Co., Automation Solutions. 
c. Crouse-Hinds; brand of Eaton, Electrical Sector. 
d. Konkore Fittings; Atkore International. 

 
2. General Characteristics: UL 514B and UL Category Control Number DWTT. 
3. Options: 

a. Material: Steel. 
b. Coupling Method: Compression coupling. 
c. Conduit Fittings for Hazardous (Classified) Locations: UL 1203. 
d. Expansion and Deflection Fittings: UL 651 with flexible external bonding jumper. 

C. Fittings for Type EMT Raceways: 

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. ABB, Electrification Business. 
b. Allied Tube & Conduit; Atkore International. 
c. Appleton; Emerson Electric Co., Automation Solutions. 
d. Calconduit; Atkore International. 
e. Crouse-Hinds; brand of Eaton, Electrical Sector. 

 
2. General Characteristics: UL 514B and UL Category Control Number FKAV. 
3. Options: 

a. Material: Steel. 
b. Coupling Method: Compression coupling. 
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http://www.specagent.com/Lookup?uid=123457231042
http://www.specagent.com/Lookup?uid=123457231045
http://www.specagent.com/Lookup?uid=123457231046
http://www.specagent.com/Lookup?uid=123457231043
http://www.specagent.com/Lookup?ulid=14232
http://www.specagent.com/Lookup?uid=123457231145
http://www.specagent.com/Lookup?uid=123457231153
http://www.specagent.com/Lookup?uid=123457231147
http://www.specagent.com/Lookup?uid=123457231148
http://www.specagent.com/Lookup?uid=123457231149
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c. Conduit Fittings for Hazardous (Classified) Locations: UL 1203. 
d. Expansion and Deflection Fittings: UL 651 with flexible external bonding jumper. 

D. Fittings for Type FMC Raceways: 

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. American Fittings Corp. (AMFICO). 
b. Liquid Tight Connector Co. 
c. Southwire Company, LLC. 

 
2. General Characteristics: UL 514B and UL Category Control Number ILNR. 

E. Fittings for Type LFMC and Type LFNC Raceways: 

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. Arlington Industries, Inc. 
b. Liquid Tight Connector Co. 

 
2. General Characteristics: UL 514B and UL Category Control Number DXAS. 

2.9 ELECTRICALLY CONDUCTIVE CORROSION-RESISTANT COMPOUNDS FOR THREADED 
CONDUIT 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use. 

2. General Characteristics: UL 2419 and UL Category Control Number FOIZ. 

3.  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. ABB, Electrification Business. 

2.10 SOLVENT CEMENTS 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use. 

2. General Characteristics: As recommended by conduit manufacturer in accordance with 
UL 514B and UL Category Control Number DWTT. 

3. Sustainability Characteristics: 

2.11 SURFACE METAL RACEWAYS AND FITTINGS 

A. Performance Criteria: 

http://www.specagent.com/Lookup?ulid=14232
http://www.specagent.com/Lookup?uid=123457231155
http://www.specagent.com/Lookup?uid=123457231156
http://www.specagent.com/Lookup?uid=123457231157
http://www.specagent.com/Lookup?ulid=14232
http://www.specagent.com/Lookup?uid=123457231159
http://www.specagent.com/Lookup?ulid=14236
http://www.specagent.com/Lookup?uid=123457231161
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1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use. 

2. General Characteristics: UL 5 and UL Category Control Number RJBT. 

B. Surface Metal Raceways and Fittings with Metal Covers: 
1. Options: 

a. Galvanized steel base with snap-on covers. 
b. Manufacturer's standard enamel finish in color selected by Architect. 
c. Wiring Channels:  Dual. Multiple channels must be capable of housing a standard 

20 to 30 A NEMA device flush within the raceway. 

2.12 SURFACE NONMETALLIC RACEWAYS 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use. 

2. General Characteristics: 

a. UL 5A and UL Category Control Number RJTX. 
b. UL 94, V-0 requirements for self-extinguishing characteristics. 

B. Surface Nonmetallic Raceways and Fittings with Nonmetallic Covers: 
1. Options: 

a. Provide texture and color selected by Architect from manufacturer's standard colors. 
b. Wiring Channels:  Dual. Multiple channels must be capable of housing a standard 

20 to 30 A NEMA device flush within the raceway. 

2.13 WIREWAYS AND AUXILIARY GUTTERS 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use. 

2. General Characteristics: UL 870 and UL Category Control Number ZOYX. 

B. Metal Wireways and Auxiliary Gutters: 
1. Additional Characteristics: 

a. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion 
joints, adapters, hold-down straps, end caps, and other fittings to match and mate 
with wireways as required for complete system. 

b. Finish: Manufacturer's standard enamel finish. 

2. Options: 

a. Degree of Protection: Type 1, Type 3R, or Type 4 as indicated on drawings. 
b. Wireway Covers: [Hinged type] [Screw-cover type] [Flanged-and-gasketed type] 

unless otherwise indicated. 
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2.14 METALLIC OUTLET BOXES, DEVICE BOXES, RINGS, AND COVERS 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use. 

2. General Characteristics: UL 514A and UL Category Control Number QCIT. 

B. Metallic Outlet Boxes: 

1. Description: Box having pryout openings, knockouts, threaded entries, or hubs in either the 
sides of the back, or both, for entrance of conduit, conduit or cable fittings, or cables, with 
provisions for mounting outlet box cover, but without provisions for mounting wiring device 
directly to box. 

2. Options: 

a. Material: Sheet steel. 
b. Sheet Metal Depth: Minimum 2.5 inch. 
c. Luminaire Outlet Boxes and Covers: Nonadjustable, listed and labeled for 

attachment of luminaire weighing more than 50 lb and marked with maximum 
allowable weight. 

d. Paddle Fan Outlet Boxes and Covers: Nonadjustable, designed for attachment of 
paddle fan weighing up to 70 lb. 

C. Metallic Device Boxes: 

1. Description: Box with provisions for mounting wiring device directly to box. 
2. Options: 

a. Material: Sheet steel. 
b. Sheet Metal Depth: minimum 2.5 inch. 

D. Metallic Extension Rings: 

1. Description: Ring intended to extend sides of outlet box or device box to increase box 
depth, volume, or both. 

E. Metallic Floor Boxes and Floor Box Covers: 

1. Description: Box mounted in floor with floor box cover and other components to complete 
floor box enclosure. 

F. Metallic Concrete Boxes and Covers: 

1. Description: Box intended for use in poured concrete. 

2.15 TERMINATION BOXES 

A. Description: Enclosure for termination base consisting of lengths of bus bars, terminal strips, or 
terminal blocks with provision for wire connectors to accommodate incoming or outgoing 
conductors or both. 

B. Performance Criteria: 
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1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use. 

2. General Characteristics: UL 1773 and UL Category Control Number XCKT. 

C. Termination Boxes and Termination Bases for Installation on Line Side of Service Equipment: 
1. Additional Characteristics: Listed and labeled for installation on line side of service 

equipment. 

D. Termination Boxes and Termination Bases for Installation on Load Side of Service Equipment: 
1. Additional Characteristics: Listed and labeled for installation on load side of service 

equipment. 

2.16 CABINETS, CUTOUT BOXES, JUNCTION BOXES, PULL BOXES, AND MISCELLANEOUS 
ENCLOSURES 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use. 

2. General Characteristics: 

a. Non-Environmental Characteristics: UL 50. 
b. Environmental Characteristics: UL 50E. 

B. Indoor Sheet Metal Cabinets: 

1. Description: Enclosure provided with frame, mat, or trim in which swinging door or doors 
are or can be hung. 

2. Additional Characteristics: UL Category Control Number CYIV. 
3. Options: 

a. Degree of Protection: Type 1. 

C. Indoor Sheet Metal Cutout Boxes: 

1. Description: Enclosure that has swinging doors or covers secured directly to and 
telescoping with walls of enclosure. 

2. Additional Characteristics: UL Category Control Number CYIV. 
3. Options: 

a. Degree of Protection: Type 1. 

D. Indoor Sheet Metal Junction and Pull Boxes: 

1. Description: Box with a blank cover that serves the purpose of joining different runs of 
raceway or cable. 

2. Additional Characteristics: UL Category Control Number BGUZ. 
3. Options: 

a. Degree of Protection: Type 1. 

E. Indoor Cast-Metal Junction and Pull Boxes: 
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1. Description: Box with a blank cover that serves the purpose of joining different runs of 
raceway or cable. 

2. Additional Characteristics: UL Category Control Number BGUZ. 
3. Options: 

a. Degree of Protection: Type 1. 

F. Indoor Sheet Metal Miscellaneous Enclosures: 
1. Additional Characteristics: UL 1773 and UL Category Control Number XCKT. 
2. Options: 

a. Degree of Protection: Type 1. 

G. Outdoor Sheet Metal Cabinets: 

1. Description: Enclosure provided with frame, mat, or trim in which swinging door or doors 
are or can be hung. 

2. Additional Characteristics: UL Category Control Number CYIV. 
3. Options: 

a. Degree of Protection:  Type 3R or  Type 4X as indicated on drawings. 

H. Outdoor Sheet Metal Cutout Boxes: 

1. Description: Enclosure that has swinging doors or covers secured directly to and 
telescoping with walls of enclosure. 

2. Additional Characteristics: UL Category Control Number CYIV. 
3. Options: 

a. Degree of Protection:  Type 3R or  Type 4X as indicated on drawings. 

I. Outdoor Sheet Metal Junction and Pull Boxes: 

1. Description: Box with a blank cover that serves the purpose of joining different runs of 
raceway or cable. 

2. Additional Characteristics: UL Category Control Number BGUZ. 
3. Options: 

a. Degree of Protection:  Type 3R or  Type 4X as indicated on drawings. 

J. Outdoor Cast-Metal Junction and Pull Boxes: 

1. Description: Box with a blank cover that serves the purpose of joining different runs of 
raceway or cable. 

2. Additional Characteristics: UL Category Control Number BGUZ. 
3. Options: 

a. Degree of Protection:  Type 3R or  Type 4X as indicated on drawings. 

K. Outdoor Sheet Metal Miscellaneous Enclosures: 
1. Additional Characteristics: UL 1773 and UL Category Control Number XCKT. 
2. Options: 

a. Degree of Protection:  Type 3R or  Type 4X as indicated on drawingsa. 
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2.17 COVER PLATES FOR DEVICES BOXES 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use. 

2. General Characteristics: 

a. Reference Standards: UL 514D and UL Category Control Numbers QCIT and 
QCMZ. 

b. Wallplate-Securing Screws: Metal with head color to match wallplate finish. 

B. Metallic Cover Plates for Device Boxes: 
1. Options: 

a. Damp and Wet Locations: Listed, labeled, and marked for location and use. Provide 
gaskets and accessories necessary for compliance with listing. 

b. Wallplate Material: 0.032 inch thick Type 302/304 non-magnetic stainless steel with 
brushed finish. 

C. Nonmetallic Cover Plates for Device Boxes: 
1. Options: 

a. Damp and Wet Locations: Listed, labeled, and marked for location and use. Provide 
gaskets and accessories necessary for compliance with listing. 

b. Wallplate Material:  0.060 inch thick high-impact thermoplastic (nylon) with smooth 
finish and color matching wiring device. 

c. Color:  White. 

2.18 HOODS FOR OUTLET BOXES 

A. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for 
intended location and use. 

2. General Characteristics: 

a. Reference Standards: 

1) UL 514D and UL Category Control Numbers QCIT and QCMZ. 
2) Receptacle, hood, cover plate, gaskets, and seals comply with UL 498 

Supplement SA when mated with box or enclosure complying with UL 514A, 
UL 514C, or UL 50E. 

b. Mounts to box using fasteners different from wiring device. 

B. Retractable or Reattachable Hoods for Outlet Boxes: 
1. Options: 

a. Provides clear, weatherproof, "while-in-use" cover. 

C. Extra-Duty, While-in-Use Hoods for Outlet Boxes: 
1. Additional Characteristics: Marked "Extra-Duty" in accordance with UL 514D. 
2. Options: 
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a. Provides clear, weatherproof, "while-in-use" cover. 
b. Manufacturer may combine nonmetallic device box with hood as extra-duty rated 

assembly. 

PART 3 - EXECUTION 

3.1 SELECTION OF RACEWAYS 

A. Unless more stringent requirements are specified in Contract Documents or manufacturers' 
written instructions, comply with NFPA 70 for selection of raceways. Consult Architect for 
resolution of conflicting requirements. 

B. Outdoors: 

1. Exposed and Subject to Severe Physical Damage: GRS. 
2. Exposed and Subject to Physical Damage: GRS or IMC. 

a. Locations less than 2.5 m (8 ft) above finished floor. 

3. Exposed and Not Subject to Physical Damage: GRS or IMC. 
4. Concealed Aboveground: GRS or IMC. 
5. Direct Buried: PVC-80or PVC-40. 
6. Concrete Encased Not in Trench: PVC-80 or PVC-40. 
7. Concrete Encased in Trench: PVC-80 or PVC-40. 
8. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): LFMC or LFNC.  

C. Raceway Fittings: Select fittings in accordance with NEMA FB 2.10 guidelines. 

1. GRS and IMC: Provide threaded type fittings unless otherwise indicated. 

3.2 SELECTION OF BOXES AND ENCLOSURES 

A. Unless more stringent requirements are specified in Contract Documents or manufacturers' 
written instructions, comply with NFPA 70 for selection of boxes and enclosures. Consult Architect 
for resolution of conflicting requirements. 

B. Degree of Protection: 

1. Outdoors: 

a. Type 3R or Type 4X as indicated on drawings. 
b. Locations Exposed to Hosedown: Type 4X. 
c. Locations Subject to Potential Flooding: Type 6P. 
d. Locations Aboveground Where Mechanism Must Operate When Ice Covered: 

Type 3S. 
e. Locations in-Ground or Exposed to Corrosive Agents:  Type 6P. 
f. Locations in-Ground or Exposed to Corrosive Agents Where Mechanism Must 

Operate When Ice Covered: Type 3SX. 

C. Exposed Boxes Installed Less Than 2.5 m (8 ft) Above Floor: 
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1. Provide cast-metal boxes. Boxes with knockouts or unprotected openings are prohibited. 
2. Provide exposed cover. Flat covers with angled mounting slots or knockouts are prohibited. 

3.3 INSTALLATION OF RACEWAYS 

A. Installation Standards: 

1. Unless more stringent requirements are specified in Contract Documents or manufacturers' 
written instructions, comply with NFPA 70 for installation of raceways. Consult Engineer 
for resolution of conflicting requirements. 

2. Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies 
and number of floors. 

3. Comply with requirements in Section 260529 "Hangers and Supports for Electrical 
Systems" for hangers and supports. 

4. Comply with NECA NEIS 101 for installation of steel raceways. 
5. Comply with NECA NEIS 111 for installation of nonmetallic raceways. 
6. Install raceways square to the enclosure and terminate at enclosures without hubs with 

locknuts on both sides of enclosure wall. Install locknuts hand tight, plus one-quarter turn 
more. 

7. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of 
boxes or cabinets. Install bushings on conduits up to metric designator 35 (trade size 1-
1/4) and insulated throat metal bushings on metric designator 41 (trade size 1-1/2) and 
larger conduits terminated with locknuts. Install insulated throat metal grounding bushings 
on service conduits. 

8. Raceway Terminations at Locations Subject to Moisture or Vibration: 

a. Provide insulating bushings to protect conductors, including conductors smaller than 
No. 4 AWG. Install insulated throat metal grounding bushings on service conduits. 

B. General Requirements for Installation of Raceways: 

1. Complete raceway installation before starting conductor installation. 
2. Provide stub-ups through floors with coupling threaded inside for plugs, set flush with 

finished floor. Plug coupling until conduit is extended above floor to final destination or a 
minimum of 2 ft above finished floor. 

3. Install no more than equivalent of three 90-degree bends in conduit run except for control 
wiring conduits, for which no more than equivalent of two 90-degree fewer bends are 
permitted. Support within 12 inch of changes in direction. 

4. Make bends in raceway using large-radius preformed ells except for parallel bends. Field 
bending must be in accordance with NFPA 70 minimum radii requirements. Provide only 
equipment specifically designed for material and size involved. 

5. Conceal conduit within finished walls, ceilings, and floors unless otherwise indicated. Install 
conduits parallel or perpendicular to building lines. 

6. Support conduit within 12 inch of enclosures to which attached. 
7. Install raceway sealing fittings at accessible locations in accordance with NFPA 70 and fill 

them with listed sealing compound. For concealed raceways, install fitting in flush steel box 
with blank cover plate having finish similar to that of adjacent plates or surfaces. Install 
raceway sealing fittings in accordance with NFPA 70. 

8. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings 
or boxes are between the seal and the following changes of environments. Seal interior of 
raceways at the following points: 
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a. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces. 

b. Where an underground service raceway enters a building or structure. 
c. Conduit extending from interior to exterior of building. 
d. Conduit extending into pressurized duct and equipment. 
e. Conduit extending into pressurized zones that are automatically controlled to 

maintain different pressure set points. 
f. Where otherwise required by NFPA 70. 

9. Do not install raceways or electrical items on "explosion-relief" walls or rotating equipment. 
10. Do not install conduits within 2 inch of the bottom side of a metal deck roof. 
11. Keep raceways at least 6 inch away from parallel runs of flues and steam or hot-water 

pipes. Install horizontal raceway runs above water and steam piping. 
12. Cut conduit perpendicular to the length. For conduits metric designator 53 (trade size 2) 

and larger, use roll cutter or a guide to make cut straight and perpendicular to the length. 
Ream inside of conduit to remove burrs. 

13. Install pull wires in empty raceways. Provide polypropylene or monofilament plastic line 
with not less than 200 lb tensile strength. Leave at least 12 inch of slack at both ends of 
pull wire. Cap underground raceways designated as spare above grade alongside 
raceways in use. 

C. Requirements for Installation of Specific Raceway Types: 

1. Types GRS and IMC: 

a. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: 
Apply listed compound that maintains electrical conductivity to threads of raceway 
and fittings before making up joints. Follow compound manufacturer's written 
instructions. 

2. Types FMC, LFMC, and LFNC: 

a. Comply with NEMA RV 3. Provide a maximum of 72 inch of flexible conduit for 
recessed and semirecessed luminaires,  equipment subject to vibration, noise 
transmission, or movement; and for transformers and motors. 

3. Types PVC: 

a. Do not install Type PVC conduit where ambient temperature exceeds 122 deg F. 
Conductor ratings must be limited to 75 deg C except where installed in a trench 
outside buildings with concrete encasement, where 90 deg C conductors are 
permitted. 

b. Comply with manufacturer's written instructions for solvent welding and fittings. 

D. Raceways Embedded in Slabs: 

1. Run raceways larger than metric designator 27 (trade size 1) below concrete slab.. 
2. Arrange raceways to cross building expansion joints with expansion fittings at right angles 

to the joint. 
3. Arrange raceways to ensure that each is surrounded by a minimum of 1 inch <Insert 

dimension> of concrete without voids. 
4. Do not embed threadless fittings in concrete unless locations have been specifically 

approved by Architect. 
5. Change from ENT to GRS before rising above floor. 
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E. Stub-ups to Above Recessed Ceilings: 

1. Provide EMT, IMC, or ERMC for raceways. 
2. Provide a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs 

or in an enclosure. 

F. Raceway Fittings: Install fittings in accordance with NEMA FB 2.10 guidelines. 
1. EMT: Provide compression, steel fittings. Comply with NEMA FB 2.10. 
2. Flexible Conduit: Provide only fittings listed for use with flexible conduit type. Comply with 

NEMA FB 2.20. 

G. Expansion-Joint Fittings: 

1. Install in runs of aboveground PVC that are located where environmental temperature 
change may exceed 30 deg F and that have straight-run length that exceeds 25 ft. Install 
in runs of aboveground GRS and EMT conduit that are located where environmental 
temperature change may exceed 100 deg F and that have straight-run length that exceeds 
100 ft. 

2. Install type and quantity of fittings that accommodate temperature change listed for the 
following locations: 

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature change. 
b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change. 
c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F 

temperature change. 
d. Attics: 135 deg F temperature change. 

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot of 
length of straight run per deg F of temperature change for PVC conduits. Install fitting(s) 
that provide expansion and contraction for at least 0.000078 inch per foot of length of 
straight run per deg F of temperature change for metal conduits. 

4. Install expansion fittings at locations where conduits cross building or structure expansion 
joints. 

5. Install expansion-joint fitting with position, mounting, and piston setting selected in 
accordance with manufacturer's written instructions for conditions at specific location at 
time of installation. Install conduit supports to allow for expansion movement. 

H. Raceways Penetrating Rooms or Walls with Acoustical Requirements: 

1. Seal raceway openings on both sides of rooms or walls with acoustically rated putty. 

3.4 INSTALLATION OF SURFACE RACEWAYS 

A. Install surface raceways only where indicated on Drawings. 

B. Install surface raceway with a minimum 2 inch radius control at bend points. 

C. Secure surface raceway with screws or other anchor-type devices at intervals not exceeding 
48 inch  and with no less than two supports per straight raceway section. Support surface 
raceway in accordance with manufacturer's written instructions. Tape and glue are unacceptable 
support methods. 
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3.5 INSTALLATION OF BOXES AND ENCLOSURES 

A. Provide boxes in wiring and raceway systems wherever required for pulling of wires, making 
connections, and mounting of devices or fixtures. 

B. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually 
indicated, give priority to ADA requirements. Install boxes with height measured to center of box 
unless otherwise indicated. 

C. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a 
raintight connection between box and cover plate or supported equipment and box, whether 
installed indoors or outdoors. 

D. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel. 

E. Locate boxes so that cover or plate will not span different building finishes. 

F. Support boxes in recessed ceilings independent of ceiling tiles and ceiling grid. 

G. Support boxes of three gangs or more from more than one side by spanning two framing members 
or mounting on brackets specifically designed for purpose. 

H. Fasten junction and pull boxes to, or support from, building structure. Do not support boxes by 
conduits. 

I. Set metal floor boxes level and flush with finished floor surface. 

J. Do not install aluminum boxes, enclosures, or fittings in contact with concrete or earth. 

K. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in 
the locknut area prior to assembling conduit to enclosure to ensure a continuous ground path. 

L. Boxes and Enclosures in Areas or Walls with Acoustical Requirements: 

1. Seal openings and knockouts in back and sides of boxes and enclosures with acoustically 
rated putty. 

2. Provide gaskets for wallplates and covers. 

3.6 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. 

3.7 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer. 
2. Repair damage to PVC coatings or paint finishes with matching touchup coating 

recommended by manufacturer. 
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3.8 CLEANING 

A. Boxes: Remove construction dust and debris from device boxes, outlet boxes, and floor-mounted 
enclosures before installing wallplates, covers, and hoods. 

END OF SECTION 260533 
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Round sleeves. 
2. Rectangular sleeves. 
3. Sleeve-seal systems. 
4. Sleeve-seal fittings. 
5. Grout. 
6. Pourable sealants. 
7. Foam sealants. 

B. Related Requirements: 
1. Section 078413 "Penetration Firestopping" for penetration firestopping installed in fire-

resistance-rated walls, horizontal assemblies, and smoke barriers, with and without 
penetrating items. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 ROUND SLEEVES 

A. Steel Wall Sleeves: 

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. Advance Products & Systems, LLC. 
b. CCI Piping Systems. 
c. Flexicraft Industries. 
d. GPT; an EnPro Industries company. 
e. Specified Technologies, Inc. 

2. General Characteristics: ASTM A53/A53M, Type E, Grade B, Schedule 40, zinc coated, 
plain ends and integral waterstop. 

B. Cast-Iron Wall Sleeves: 

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: 

http://www.specagent.com/Lookup?ulid=13772
http://www.specagent.com/Lookup?uid=123457219037
http://www.specagent.com/Lookup?uid=123457219038
http://www.specagent.com/Lookup?uid=123457219035
http://www.specagent.com/Lookup?uid=123457219036
http://www.specagent.com/Lookup?ulid=13773
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a. American Cast Iron Pipe Company. 
b. Flexicraft Industries. 
c. McWane Ductile. 

2. General Characteristics: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 
pipe, with plain ends and integral waterstop. 

2.2 RECTANGULAR SLEEVES 

A. Rectangular, Galvanized-Steel, Sheet Metal Sleeves: 

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. Abesco Fire LLC. 
b. Specified Technologies, Inc. 
c. Wiremold; Legrand North America, LLC. 

2. General Characteristics: 

a. Material: Galvanized sheet steel. 
b. Minimum Metal Thickness: 

1) For sleeve cross-section rectangle perimeter less than 50 inch and with no 
side larger than 16 inch, thickness must be 0.052 inch. 

2) For sleeve cross-section rectangle perimeter not less than 50 inch or with 
one or more sides larger than 16 inch, thickness must be 0.138 inch. 

2.3 SLEEVE-SEAL 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: 

1. Advance Products & Systems, LLC. 
2. American Polywater Corporation. 
3. BWM Company. 
4. CALPICO, Inc. 
5. Flexicraft Industries. 
6. GPT; a division of EnPRO Industries. 
7. Metraflex Company (The). 
8. Proco Products, Inc. 

B. General Characteristics: Modular sealing device, designed for field assembly, to fill annular 
space between sleeve and raceway or cable or between raceway and cable. 

C. Options: 

1. Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe. Include 
type and number required for pipe material and size of pipe. 

2. Pressure Plates: Carbon steel. 
3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of length 

required to secure pressure plates to sealing elements. 

http://www.specagent.com/Lookup?uid=123457219048
http://www.specagent.com/Lookup?uid=123457219049
http://www.specagent.com/Lookup?uid=123457219050
http://www.specagent.com/Lookup?ulid=13778
http://www.specagent.com/Lookup?uid=123457219070
http://www.specagent.com/Lookup?uid=123457219071
http://www.specagent.com/Lookup?uid=123457219069
http://www.specagent.com/Lookup?ulid=1890
http://www.specagent.com/Lookup?uid=123457219021
http://www.specagent.com/Lookup?uid=123457219028
http://www.specagent.com/Lookup?uid=123457219023
http://www.specagent.com/Lookup?uid=123457219027
http://www.specagent.com/Lookup?uid=123457219022
http://www.specagent.com/Lookup?uid=123457219024
http://www.specagent.com/Lookup?uid=123457219025
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2.4 SLEEVE-SEAL FITTINGS 

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

1. Holdrite; a division of Reliance Worldwide Corporation. 

B. General Characteristics: Manufactured plastic, sleeve-type, waterstop assembly made for 
embedding in concrete slab or wall. Unit must have plastic or rubber waterstop collar with center 
opening to match piping OD. 

2.5 GROUT 

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. Specified Technologies, Inc. 
2. W. R. Meadows, Inc. 

B. General Characteristics: Nonshrink; recommended for interior and exterior sealing openings in 
non-fire-rated walls or floors. 

1. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

2. Design Mix: 5000 psi, 28-day compressive strength. 
3. Packaging: Premixed and factory packaged. 

2.6 POURABLE SEALANTS 

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. Carlisle Syntec Systems. 
2. GAF. 
3. Johns Manville; a Berkshire Hathaway company. 
4. Specified Technologies, Inc. 

B. Performance Criteria: 

1. General Characteristics: Single-component, neutral-curing elastomeric sealants of grade 
indicated below. 

a. Grade: Pourable (self-leveling) formulation for openings in floors and other 
horizontal surfaces that are not fire rated. 

2.7 FOAM SEALANTS 

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. Innovative Chemical Products (Building Solutions Group). 
2. The Dow Chemical Company. 

http://www.specagent.com/Lookup?ulid=1893
http://www.specagent.com/Lookup?uid=123457219032
http://www.specagent.com/Lookup?ulid=13779
http://www.specagent.com/Lookup?uid=123457219075
http://www.specagent.com/Lookup?ulid=13780
http://www.specagent.com/Lookup?uid=123457219079
http://www.specagent.com/Lookup?uid=123457219080
http://www.specagent.com/Lookup?uid=123457219081
http://www.specagent.com/Lookup?ulid=13781
http://www.specagent.com/Lookup?uid=123457219087
http://www.specagent.com/Lookup?uid=123457219086
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B. Performance Criteria: 

1. General Characteristics: Multicomponent, liquid elastomers that, when mixed, expand 
and cure in place to produce a flexible, nonshrinking foam. Foam expansion must not 
damage cables or crack penetrated structure. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF SLEEVES FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS 

A. Sleeves for Conduits Penetrating Above-Grade, Non-Fire-Rated, Concrete and Masonry-Unit 
Floors and Walls: 

1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

a. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly 
between sleeve and wall or floor so no voids remain. Tool exposed surfaces 
smooth; protect material while curing. 

b. Seal annular space between sleeve and raceway or cable, using joint sealant 
appropriate for size, depth, and location of joint. Comply with requirements in 
Section 079200 "Joint Sealants." 

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 
3. Size pipe sleeves to provide 1/4 inch annular clear space between sleeve and raceway or 

cable, unless sleeve-seal system is to be installed. 
4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are 

used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush 
with both surfaces of walls. Deburr after cutting. 

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inch above 
finished floor level. Install sleeves during erection of floors. 

B. Sleeves for Conduits Penetrating Non-Fire-Rated Wall Assemblies: 

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved 
opening. 

2. Seal space outside of sleeves with approved joint compound for wall assemblies. 

C. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-
type flashing units applied in coordination with roofing work. 

D. Aboveground, Exterior-Wall Penetrations: Seal penetrations using cast-iron pipe sleeves and 
mechanical sleeve-seal systems. Size sleeves to allow for 1 inch annular clear space between 
pipe and sleeve for installing mechanical sleeve seals. 

E. Underground, Exterior-Wall and Floor Penetrations: 

1. Install cast-iron pipe sleeves with integral waterstops. Size sleeves to allow for 1 inch 
annular clear space between raceway or cable and sleeve for installing sleeve-seal 
system. Install sleeve during construction of floor or wall. 

2. Install steel pipe sleeves. Size sleeves to allow for 1 inch annular clear space between 
raceway or cable and sleeve for installing sleeve-seal system. Grout sleeve into wall or 
floor opening. 
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3.2 INSTALLATION OF RECTANGULAR SLEEVES AND SLEEVE SEALS 

A. Install sleeves in existing walls without compromising structural integrity of walls. Do not cut 
structural elements without reinforcing the wall to maintain the designed weight bearing and wall 
stiffness. 

B. Install conduits and cable with no crossings within the sleeve. 

C. Fill opening around conduits and cables with expanding foam without leaving voids. 

D. Provide metal sheet covering at both wall surfaces and finish to match surrounding surfaces. 
Metal sheet must be same material as sleeve. 

3.3 INSTALLATION OF SLEEVE-SEAL SYSTEMS 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway 
entries into building. 

B. Install type and number of sealing elements recommended by manufacturer for raceway or 
cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical 
sleeve seals and install in annular space between raceway or cable and sleeve. Tighten bolts 
against pressure plates that cause sealing elements to expand and make watertight seal. 

END OF SECTION 260544 
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SECTION 265213 - EMERGENCY AND EXIT LIGHTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Emergency lighting. 
2. Materials. 
3. Luminaire support components. 

1.2 DEFINITIONS 

A. Correlated Color Temperature (CCT): The absolute temperature, measured in kelvins, of a 
blackbody whose chromaticity most nearly resembles that of the light source. 

B. Color Rendering Index (CRI): Measure of the degree of color shift that objects undergo when 
illuminated by the light source as compared with the color of those same objects when 
illuminated by a reference source. 

C. Emergency Lighting Unit: A lighting unit with internal or external emergency battery powered 
supply and the means for controlling and charging the battery and unit operation. 

D. Lumen (lm): The SI derived unit of luminous flux equal to the luminous flux emitted within a unit 
solid angle by a unit point source (1 lm = 1 cd-sr). 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. For each type of emergency lighting unit, exit sign, and emergency lighting support. 

a. Include data on features, accessories, and finishes. 
b. Include physical description of unit and dimensions. 
c. Battery and charger for light units. 
d. Include life, output of luminaire (lumens, CCT, and CRI), and energy-efficiency 

data. 
e. Include photometric data and adjustment factors based on laboratory tests by, or 

under supervision of, qualified luminaire photometric testing laboratory, for each 
luminaire type. 

B. Shop Drawings: 

1. For nonstandard or custom luminaires. 

a. Include plans, elevations, sections, and mounting and attachment details. 
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b. Include details of equipment assemblies. Indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location and size 
of each field connection. 

c. Include diagrams for power, signal, and control wiring. 

C. Product Schedule: 

1. For emergency lighting units. Use same designations indicated on Drawings. 
2. For exit signs. Use same designations indicated on Drawings. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 
before shipping. 

1.5 WARRANTY 

A. Special Installer Extended Warranty for Emergency and Exit Lighting: Installer warrants that 
fabricated and installed emergency luminaires and exit signs, including batteries, perform in 
accordance with specified requirements and agrees to repair or replace components and 
assemblies that fail to perform as specified within extended warranty period. 

1. Extended Warranty Period: Two year(s) from date of Substantial Completion; full 
coverage for labor, materials, and equipment. 

B. Special Manufacturer Extended Warranty for Batteries for Emergency and Exit Lighting: 
Manufacturer warrants that batteries for emergency luminaires and exit signs perform in 
accordance with specified requirements and agrees to provide repair or replacement of 
batteries that fail to perform as specified within extended warranty period. 

1. Extended Warranty Period: Five year(s) from date of Substantial Completion; prorated 
coverage for labor, materials, and equipment. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR EMERGENCY LIGHTING 

A. Electrical Components, Devices, and Accessories: Listed and labeled in accordance with 
NFPA 70 and UL 924, by qualified electrical testing laboratory recognized by authorities having 
jurisdiction, and marked for intended location and application. 

B. Comply with NFPA 101. 

C. Comply with NEMA LE 4 for recessed luminaires. 

D. Internal Type Emergency Power Unit: Self-contained, modular, battery-inverter unit, factory 
mounted within luminaire body. 

1. Emergency Connection: Operate one lamp(s) continuously at an output of 1100 lumens 
(minimum) each upon loss of normal power. Connect unswitched circuit to battery-
inverter unit and switched circuit to luminaire ballast. 
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2. Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to 
80 percent of nominal voltage or below. Lamp automatically disconnects from battery 
when voltage approaches deep-discharge level. When normal voltage is restored, relay 
disconnects lamps from battery, and battery is automatically recharged and floated on 
charger. 

3. Test Push-Button and Indicator Light: Visible and accessible without opening luminaire or 
entering ceiling space. 

a. Push Button: Push-to-test type, in unit housing, simulates loss of normal power 
and demonstrates unit operability. 

b. Indicator Light: LED indicates normal power on. Normal glow indicates trickle 
charge; bright glow indicates charging at end of discharge cycle. 

4. Battery: Sealed, maintenance-free, nickel-cadmium type. 
5. Charger: Fully automatic, solid-state, constant-current type with sealed power transfer 

relay. 
6. Integral Self-Test: Factory-installed electronic device automatically initiates code-required 

test of unit emergency operation at required intervals. Test failure is annunciated by an 
integral audible alarm and a flashing red LED. 

2.2 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 
2. Sheet metal components must be steel unless otherwise indicated. 
3. Form and support to prevent warping and sagging. 

B. Doors, Frames, and Other Internal Access: 

1. Smooth operating, free of light leakage under operating conditions. 
2. Designed to permit relamping without use of tools. 
3. Designed to prevent doors, frames, lenses, diffusers, and other components from falling 

accidentally during relamping and when secured in operating position. 

2.3 METAL FINISHES 

A. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within range of 
approved Samples and are assembled or installed to minimize contrast. 

2.4 LUMINAIRE SUPPORT COMPONENTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for 
channel and angle iron supports and nonmetallic channel and angle supports. 

B. Support Wires: ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 0.106 inch. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for conditions affecting performance of luminaires. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 
connections before luminaire installation. 

C. Examine walls, floors, roofs, and ceilings for suitable conditions where emergency lighting 
luminaires will be installed. 

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

3.2 INSTALLATION 

A. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated. 

B. Install lamps in each luminaire. 

C. Supports: 

1. Sized and rated for luminaire and emergency power unit weight. 
2. Able to maintain luminaire position when testing emergency power unit. 
3. Provide support for luminaire and emergency power unit without causing deflection of 

ceiling or wall. 
4. Luminaire-mounting devices must be capable of supporting a horizontal force of 100 

percent of luminaire and emergency power unit weight and vertical force of 400 percent 
of luminaire weight. 

D. Wall-Mounted Luminaire Support: 

1. Attached to structural members in walls. 
2. Do not attach luminaires directly to gypsum board. 

E. Suspended Luminaire Support: 

1. Pendants and Rods: Where longer than 48 inch, brace to limit swinging. 
2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with 

approved outlet box and accessories that hold stem and provide damping of luminaire 
oscillations. Support outlet box vertically to building structure using approved devices. 

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and wire 
support for suspension for each unit length of luminaire chassis, including one at each 
end. 

4. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods 
to building structure. 

F. Ceiling Grid Mounted Luminaires: 

1. Secure to outlet box, if provided. 
2. Secure emergency power unit using approved fasteners in a minimum of four locations, 

spaced near corners of emergency power unit. 
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3. Use approved devices and support components to connect luminaire to ceiling grid and 
building structure in a minimum of four locations, spaced near corners of luminaire. 

3.3 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems." 

3.4 FIELD QUALITY CONTROL 

A. Field tests and inspections must be witnessed by authorities having jurisdiction. 

B. Tests and Inspections: 

1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 
Verify transfer from normal power to battery power and retransfer to normal. 

C. Nonconforming Work: 

1. Luminaire will be considered defective if it does not pass operation tests and inspections. 
2. Remove and replace defective units and retest. 

D. Prepare test and inspection reports. 

3.5 SYSTEM STARTUP 

A. Perform startup service: 
1. Charge emergency power units and batteries minimum of 24 hours and conduct one-hour 

discharge test. 

3.6 ADJUSTING 

A. Adjustments: Within 12 months of date of Substantial Completion, provide on-site visit to do the 
following: 

1. Inspect luminaires. Replace lamps, emergency power units, batteries, exit signs, and 
luminaires that are defective. 

a. Parts and supplies must be manufacturer's authorized replacement parts and 
supplies. 

2. Conduct short-duration tests on all emergency lighting. 

3.7 PROTECTION 

A. Remove and replace luminaires and exit signs that are damaged or caused to be unfit for use 
by construction activities. 
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END OF SECTION 265213 
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SECTION 265619 - LED EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Luminaire-mounted photoelectric relays. 
2. Luminaire types. 
3. Materials. 
4. Finishes. 
5. Luminaire support components. 

B. Related Requirements: 

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, including time 
switches, photoelectric relays, occupancy sensors, and multipole lighting relays and 
contactors. 

2. Section 265613 "Lighting Poles and Standards" for poles and standards used to support 
exterior lighting equipment. 

1.2 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color rendering index. 

C. Fixture: See "Luminaire." 

D. IP: International Protection or Ingress Protection Rating. 

E. Lumen: Measured output of lamp and luminaire, or both. 

F. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of luminaire. 

1. Arrange in order of luminaire designation. 
2. Include data on features, accessories, and finishes. 
3. Include physical description and dimensions of luminaire. 
4. Lamps, include life, output (lumens, CCT, and CRI), and energy-efficiency data. 

5. Wiring diagrams for power, control, and signal wiring. 
6. Photoelectric relays. 
7. Means of attaching luminaires to supports and indication that the attachment is suitable for 

components involved. 
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B. Shop Drawings: For nonstandard or custom luminaires. 

1. Include plans, elevations, sections, and mounting and attachment details. 
2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

3. Include diagrams for power, signal, and control wiring. 

C. Sustainable Design Submittals: 

1. BUG Ratings: Provide luminaire cut sheets indicating backlight, uplight, and glare, based 
on the specific light source installed at luminaire location. 

D. Product Schedule: For luminaires. Use same designations indicated on Drawings. 

E. Delegated Design Submittals: For luminaire supports. 

1. Include design calculations for luminaire supports. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans, drawn to scale, on which the following items are shown and 
coordinated with each other, using input from installers of the items involved: 

1. Luminaires. 
2. Structural members to which luminaires will be attached. 
3. Underground utilities and structures. 
4. Existing underground utilities and structures. 
5. Above-grade utilities and structures. 
6. Existing above-grade utilities and structures. 
7. Building features. 
8. Vertical and horizontal information. 
9. . 

B. Product Certificates: For each type of the following: 

1. Luminaire. 
2. Photoelectric relay. 

C. Source quality-control reports. 

D. Sample warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and photoelectric relays to include in operation 
and maintenance manuals. 

1. Provide a list of all lamp types used on Project. Use ANSI and manufacturers' codes. 
2. Provide a list of all photoelectric relay types used on Project; use manufacturers' codes. 

http://www.arcomnet.com/sustainable_design.aspx?topic=242
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1.6 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: 

1. Luminaire manufacturers' laboratory that is accredited under the NVLAP for Energy 
Efficient Lighting Products. 

B. Provide luminaires from a single manufacturer for each luminaire type. 

C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 
consistency among luminaires. 

D. Installer Qualifications: An authorized representative who is trained and approved by 
manufacturer. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering prior 
to shipping. 

1.8 FIELD CONDITIONS 

A. Verify existing and proposed utility structures prior to the start of work associated with luminaire 
installation. 

B. Mark locations of exterior luminaires for approval by Engineer prior to the start of luminaire 
installation. 

1.9 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail 
in materials or workmanship within specified warranty period. 

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

a. Structural failures, including luminaire support components. 
b. Faulty operation of luminaires and accessories. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 

2. Warranty Period: 2 year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 LUMINAIRE REQUIREMENTS 

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



 
 

PROJECT NO. 16-19-4932-99 
WATER TOWER RECREATION CENTER EXTERIOR REHABILITATION 

LED EXTERIOR LIGHTING 
265619 - 4 

B. UL Compliance: Comply with UL 1598 and listed for wet location. 

C. Lamp base complying with ANSI C81.61 or IEC 60061-1. 

D. Bulb shape complying with ANSI C79.1. 

E. CRI of minimum 80. CCT as indicated on drawings. 

F. L70 lamp life of 35,000 hours, minimum. 

G. Lamps dimmable from 100 percent to 0 percent of maximum light output. 

H. Internal driver. 

I. Nominal Operating Voltage: as indicated on drawings. 

J. In-line Fusing:  Separate in-line fuse for each luminaire. 

K. Lamp Rating: Lamp marked for outdoor use. 

L. Source Limitations: 

1. Obtain luminaires from single source from a single manufacturer. 
2. For luminaires, obtain each color, grade, finish, type, and variety of luminaire from single 

source with resources to provide products of consistent quality in appearance and physical 
properties. 

2.2 LUMINAIRE-MOUNTED PHOTOELECTRIC RELAYS 

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

1. Cooper Lighting Solutions; Signify North America Corp. 
2. Eaton. 
3. Intermatic, Inc. 
4. Lithonia Lighting; Acuity Brands Lighting, Inc. 
5. Philips; Signify North America; Signify Holding. 
6. Schneider Electric USA, Inc. 
7. Siemens Industry, Inc., Building Technologies Division. 

B. Comply with UL 773 or UL 773A. 

C. Contact Relays: Factory mounted, single throw, designed to fail in the on position, and factory set 
to turn light unit on at 1.5 to 3 fc and off at 4.5 to 10 fc with 15-second minimum time delay. Relay 
shall have directional lens in front of photocell to prevent artificial light sources from causing false 
turnoff. 

1. Relay with locking-type receptacle shall comply with ANSI C136.10. 
2. Adjustable window slide for adjusting on-off set points. 

http://www.specagent.com/Lookup?ulid=11882
http://www.specagent.com/Lookup?uid=123457163895
http://www.specagent.com/Lookup?uid=123457163897
http://www.specagent.com/Lookup?uid=123457163904
http://www.specagent.com/Lookup?uid=123457163900
http://www.specagent.com/Lookup?uid=123457163901
http://www.specagent.com/Lookup?uid=123457163902
http://www.specagent.com/Lookup?uid=123457163903
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2.3 MATERIALS 

A. Metal Parts: Free of burrs and sharp corners and edges. 

B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Designed to prevent 
doors, frames, lenses, diffusers, and other components from falling accidentally during relamping 
and when secured in operating position. Doors shall be removable for cleaning or replacing 
lenses. 

C. Lens and Refractor Gaskets: Use heat- and aging-resistant resilient gaskets to seal and cushion 
lenses and refractors in luminaire doors. 

D. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated: 

1. White Surfaces: 85 percent. 
2. Specular Surfaces: 83 percent. 
3. Diffusing Specular Surfaces: 75 percent. 

E. Housings: 

1. Rigidly formed, weather- and light-tight enclosure that will not warp, sag, or deform in use. 
2. Provide filter/breather for enclosed luminaires. 

F. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Labels shall be 
located where they will be readily visible to service personnel, but not seen from normal viewing 
angles when lamps are in place. 

1. Label shall include the following lamp characteristics: 
a. Lamp diameter, shape, size, wattage and coating. 
b. CCT and CRI for all luminaires. 

2.4 LUMINAIRE SUPPORT COMPONENTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for 
channel and angle iron supports and nonmetallic channel and angle supports. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

B. Examine roughing-in for luminaire electrical conduit to verify actual locations of conduit 
connections before luminaire installation. 

C. Examine walls, roofs, and canopy ceilings for suitable conditions where luminaires will be 
installed. 

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

A. Comply with NECA 1. 

B. Use fastening methods and materials selected to resist seismic forces defined for the application 
and approved by manufacturer. 

C. Install lamps in each luminaire. 

D. Fasten luminaire to structural support. 

E. Supports: 

1. Sized and rated for luminaire weight. 
2. Able to maintain luminaire position after cleaning and relamping. 
3. Support luminaires without causing deflection of finished surface. 
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and a vertical force of 400 percent of luminaire weight. 

F. Wall-Mounted Luminaire Support: 

1. Attached to structural members in walls. 

G. Wiring Method: Install cables in raceways. Conceal raceways and cables. 

H. Install luminaires level, plumb, and square with finished grade unless otherwise indicated. 

I. Coordinate layout and installation of luminaires with other construction. 

J. Adjust luminaires that require field adjustment or aiming. Include adjustment of photoelectric 
device to prevent false operation of relay by artificial light sources, favoring a north orientation. 

K. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables" and Section 260533 "Raceways and Boxes for Electrical Systems" for wiring connections 
and wiring methods. 

3.3 CORROSION PREVENTION 

A. Aluminum: Do not use in contact with earth or concrete. When in direct contact with a dissimilar 
metal, protect aluminum by insulating fittings or treatment. 

B. Steel Conduits: Comply with Section 260533 " Raceways and Boxes for Electrical Systems." In 
concrete foundations, wrap conduit with 0.010-inch-thick, pipe-wrapping plastic tape applied with 
a 50 percent overlap. 

3.4 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems." 



 
 

PROJECT NO. 16-19-4932-99 
WATER TOWER RECREATION CENTER EXTERIOR REHABILITATION 

LED EXTERIOR LIGHTING 
265619 - 7 

3.5 FIELD QUALITY CONTROL 

A. Inspect each installed luminaire for damage. Replace damaged luminaires and components. 

B. Perform the following tests and inspections: 

1. Operational Test: After installing luminaires, switches, and accessories, and after electrical 
circuitry has been energized, test units to confirm proper operation. 

2. Photoelectric Control Operation: Verify operation of photoelectric controls. 

C. Luminaire will be considered defective if it does not pass tests and inspections. 

D. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results. If adjustments are made to lighting system, retest to demonstrate compliance 
with standards. 

3.6 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain luminaires and photocell 
relays. 

3.7 ADJUSTING 

A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied 
conditions. Make up to two visits to Project during other-than-normal hours for this purpose. Some 
of this work may be required during hours of darkness. 

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are 
defective. 

2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies. 
3. Adjust the aim of luminaires in the presence of Architect. 

END OF SECTION 265619 
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SECTION 321400 – UNIT PAVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Stone pavers to match existing. 

B. Related Requirements: 

1. See Section 071326 “Sheet Waterproofing”. 

 

1.2 ACTION SUBMITTALS 

A. Product Data: For materials other than water and aggregates. 

B. Samples: 

1. Joint materials involving color selection. 

2. Paver: 6 by 6 inch. 

1.3 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For unit pavers. Include statements of material properties indicating 
compliance with requirements, including compliance with standards. Provide for each type and 
size of unit. 

1.4 FIELD CONDITIONS 

A. Cold-Weather Protection: Do not use frozen materials or materials mixed or coated with ice or 
frost. Do not build on frozen subgrade or setting beds. Remove and replace unit paver work 
damaged by frost or freezing. 

B. Weather Limitations for Bituminous Setting Bed: Install bituminous setting bed only when 
ambient temperature is above 40 deg F and when base is dry. 

C. Weather Limitations for Mortar and Grout: 

1. Cold-Weather Requirements: Comply with cold-weather construction requirements 
contained in TMS 602/ACI 530.1/ASCE 6. 

2. Hot-Weather Requirements: Comply with hot-weather construction requirements 
contained in TMS 602/ACI 530.1/ASCE 6. Provide artificial shade and windbreaks and 
use cooled materials as required. Do not apply mortar to substrates with temperatures of 
100 deg F and higher. 



PROJECT NO. 16-19-4932-99 
WATER TOWER RECREATION CENTER EXTERIOR REHABILITATION 

UNIT PAVING 
321400 - 2 

PART 2 - PRODUCTS 

2.1 STONE PAVERS 

A. Pavers: Rectangular paving slabs to match existing, with a fine, even grain from clear, sound 
stock. 

1. Color: Match existing. 

2. Finish: Match existing. 

3. Match Architect's sample based on matching of existing for color, finish, and other stone 
characteristics relating to aesthetic effects. 

4. Thickness: Match existing. Not less than 1 inch unless approved by Architect. 

5. Face Size: Match existing on a per replaced stone basis. 

2.2 ACCESSORIES 

A. Compressible Foam Filler: Preformed strips complying with ASTM D1056, Grade 2A1. 

1. As required for field conditions.  

2.3 MORTAR SETTING-BED MATERIALS 

A. Portland Cement: ASTM C150/C150M, Type I or Type II. 

B. Hydrated Lime: ASTM C207, Type S. 

C. Sand: ASTM C144. 

D. Water: Potable. 

2.4 GROUT MATERIALS 

A. High-Performance Cement Grout: ANSI A118.7, sanded. 

B. Grout Colors: As selected by Architect from manufacturer's full range to match existing. 

C. Water: Potable. 

2.5 MORTAR AND GROUT MIXES 

A. General: Comply with referenced standards and with manufacturers' written instructions for mix 
proportions, mixing equipment, mixer speeds, mixing containers, mixing times, and other 
procedures needed to produce setting-bed and joint materials of uniform quality and with 
optimal performance characteristics. Discard mortars and grout if they have reached their initial 
set before being used. 

B. Portland Cement-Lime Setting-Bed Mortar: Type M complying with ASTM C270, Proportion 
Specification. 

C. Packaged Grout: Proportion and mix according to grout manufacturer's written instructions. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Reinstall salvaged pavers in same location and direction as existing. 

B. Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp, unchipped 
edges. Cut units to provide pattern indicated and to fit adjoining work neatly. Use full units 
without cutting where possible. Hammer cutting is not acceptable. 

C. Joint Pattern: Existing. 

D. Pavers over Waterproofing: Exercise care in placing pavers and setting materials over 
waterproofing so protection materials are not displaced and waterproofing is not punctured or 
otherwise damaged. Carefully replace protection materials that become displaced and arrange 
for repair of damaged waterproofing before covering with paving. 

3.2 MORTAR SETTING-BED APPLICATIONS 

A. Follow sheet waterproofing and molded-sheet drainage panel manufacturer’s written installation 
instructions for installation of mortar setting-bed paver application. 

B. Mix and place only that amount of mortar bed that can be covered with pavers before initial set. 
Before placing pavers, cut back, bevel edge, and remove and discard setting-bed material that 
has reached initial set. 

C. Place pavers before initial set of cement occurs. Immediately before placing pavers on mortar 
bed, apply uniform 1/16-inch thick bond coat to mortar bed or to back of each paver with a flat 
trowel. 

D. Tamp or beat pavers with a wooden block or rubber mallet to obtain full contact with setting bed 
and to bring finished surfaces within indicated tolerances. Set each paver in a single operation 
before initial set of mortar; do not return to areas already set or disturb pavers for purposes of 
realigning finished surfaces or adjusting joints. 

E. Spaced Joint Widths: Match existing. 

F. Grouted Joints: Grout paver joints complying with ANSI A108.10. 

G. Grout joints as soon as possible after initial set of setting bed. 

1. Force grout into joints, taking care not to smear grout on adjoining surfaces. 

2. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than 
joint thickness unless otherwise indicated. 

H. Cure grout by maintaining in a damp condition for seven days unless otherwise recommended 
by grout or liquid-latex manufacturer. 

I. Cleaning: Remove excess grout from exposed paver surfaces; wash and scrub clean. 

END OF SECTION 321400 
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